

    
      
          
            
  
FaIR: Finite Amplitude Impulse Response simple climate model
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Introduction

The Finite Amplitude Impulse Response (FaIR) model is a simple
emissions-based climate model. It allows the user to input emissions of
greenhouse gases and short lived climate forcers in order to estimate
global mean atmospheric GHG concentrations, radiative forcing and
temperature anomalies.

The original FaIR model (v1.0) was developed to simulate the earth
system response to CO2 emissions, with all non-CO2 forcing implemented as an “external” source. It was developed by Richard
Millar, Zebedee Nicholls, Pierre Friedlingstein and Myles Allen. The
motivation for developing it and its formulation is documented in a
paper published in Atmospheric Chemistry and Physics in 2017 [https://www.atmos-chem-phys.net/17/7213/2017/acp-17-7213-2017.html].

The emissions-based model (v1.3) extends FaIR by replacing all sources of
non-CO2 forcing with relationships that are based on the
source emissions, with the exception of natural forcings (variations
in solar irradiance and volcanic eruptions). It is useful for
assessing future policy commitments to anthropogenic emissions
(something which we can control) than to radiative forcing (something
which is less certain and which we can only partially control).

If you use this model, please cite the following references:


	Smith, C. J., Forster, P. M., Allen, M., Leach, N., Millar, R. J., Passerello, G. A., and Regayre, L. A.: FAIR v1.3: A simple emissions-based impulse response and carbon cycle model, Geosci. Model Dev. https://doi.org/10.5194/gmd-2017-266, 2018.


	Millar, R. J., Nicholls, Z. R., Friedlingstein, P., and Allen, M. R.: A modified impulse-response representation of the global near-surface air temperature and atmospheric concentration response to carbon dioxide emissions, Atmos. Chem. Phys., 17, 7213-7228, https://doi.org/10.5194/acp-17-7213-2017, 2017.




For assistance, set up an issue on the GitHub site [https://github.com/OMS-NetZero/FAIR/issues] or contact Chris Smith (c.j.smith1 <AT> leeds <DOT> ac <DOT> uk).

Note: The name was modified from FAIR to FaIR in version 1.3.5, to reduce
confusion with an existing evironmental policy decision-making model called
FAIR. If you’re looking for that FAIR, go here [https://www.pbl.nl/en/publications/2005/The_FAIR_model-a-tool-to-analyse-environmental-and-costs-implications].




            

          

      

      

    

  

    
      
          
            
  
Installation


From the Python Package Index (PyPI)

Probably the easiest way: simply type pip install fair from a terminal.



From GitHub

The latest release (as a tar.gz or zip file) can be obtained from https://github.com/OMS-NetZero/FAIR/releases, or the most current unreleased version can be cloned from https://github.com/OMS-NetZero/FAIR.





            

          

      

      

    

  

    
      
          
            
  
Examples

Here are some simple examples of how to run and use the Finite Amplitude
Impulse Response (FaIR) model run in the jupyter notebook.

%matplotlib inline





import fair
fair.__version__





'1.6.3+15.g290624a.dirty'





import numpy as np

from matplotlib import pyplot as plt
plt.style.use('seaborn-darkgrid')
plt.rcParams['figure.figsize'] = (16, 9)





The “engine” of FaIR is the fair_scm function in the forward
module.

from fair.forward import fair_scm






CO2 driven run


Basic example

Here we show how FaIR can be run with step change CO2 emissions and
sinusoidal non-CO2 forcing timeseries. This is a FaIR v1.0-style setup
in which CO2 is the only emitted species.

In almost every application of FaIR you will probably want to vary the
emissions time series going in to fair_scm. In CO2-only mode
this is a 1D array of CO2 emissions. Setting useMultigas=False turns
off the emissions from non-CO2 species. To include radiative forcing
from non-CO2 forcers, you can specify a constant or a timeseries to the
other_rf keyword as in the below example.

The output from FaIR is a 3-tuple of (C,F,T) arrays. In CO2 mode,
both C (representing CO2 concentrations in ppm) and F (total
radiative forcing in W m-2) are 1D arrays. T (temperature change
since the pre-industrial) is always output as a 1D array.

# set up emissions and forcing arrays
emissions = np.zeros(250)   # Unit: GtC
emissions[125:] = 10.0
other_rf = np.zeros(emissions.size)
for x in range(0, emissions.size):
    other_rf[x] = 0.5 * np.sin(2 * np.pi * (x) / 14.0)

# run the model
C,F,T = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False
)

# plot the output
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
ax2.plot(range(0, emissions.size), C, color='blue')
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3 = fig.add_subplot(223)
ax3.plot(range(0, emissions.size), F, color='orange')
ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax4 = fig.add_subplot(224)
ax4.plot(range(0, emissions.size), T, color='red')
ax4.set_ylabel('Temperature anomaly (K)');
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Forcing-only runs

If you want to specify a pure forcing and bypass the carbon cycle
routine this is also possible by setting emissions=False. This time,
we will add a linear forcing to the sinusodal forcing above. Note that
the CO2 concentrations are not updated from their pre-industrial value.

# Define a forcing time series
for x in range(0, emissions.size):
    other_rf[x] = 0.02*x + 0.5 * np.sin(2 * np.pi * (x) / 14.0)

# run the model with emissions off
_,F,T = fair.forward.fair_scm(
    emissions=False,
    other_rf=other_rf,
    useMultigas=False
)

# plot the output
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, other_rf.size), F, color='orange')
ax1.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax1 = fig.add_subplot(222)
ax1.plot(range(0, other_rf.size), T, color='red')
ax1.set_ylabel('Temperature anomaly (K)');
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Varying the carbon cycle parameters

FaIR is set up to simulate the responses to more complex earth system
models. This is achieved by a scaling of a four-box decay model for
atmospheric carbon dioxide emissions based on the time-integrated
airborne fraction of carbon dioxide. This in turn depends on the
efficiency of carbon sinks, which is a function of temperature change
and total accumulated carbon uptake. Much of the technical detail is
described in Millar et al.,
(2017) [https://www.atmos-chem-phys.net/17/7213/2017/acp-17-7213-2017.html].

In the carbon cycle, the important variables are r0, rc and
rt which are in turn the pre-industrial sensitivity of carbon sinks,
the sensitivity to cumulative carbon dioxide emissions, and sensitivity
to temperature change.

This time we will demonstrate with a 10 Gt constant pulse and use a
10-member ensemble.

# set up emissions and forcing arrays
emissions = np.ones(250) * 10.0   # Unit: GtC
emissions[125:] = 0.0
other_rf = np.zeros(emissions.size)
for x in range(0, emissions.size):
    other_rf[x] = 0.5 * np.sin(2 * np.pi * (x) / 14.0)

# create output arrays
nrun = 10
C = np.empty((emissions.size, nrun))
F = np.empty((emissions.size, nrun))
T = np.empty((emissions.size, nrun))

# Generate some random values of carbon cycle parameters
# use a seed for reproducible results
from scipy.stats import norm
r0 = norm.rvs(size=nrun, loc=35, scale=5.0, random_state=42)
rc = norm.rvs(size=nrun, loc=0.019, scale=0.003, random_state=77)
rt = norm.rvs(size=nrun, loc=4.165, scale=0.5, random_state=1729)

# initialise plot
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)
# run the model and plot outputs
print ("run      r0     rc    rt")
for i in range(nrun):
    print ("  %d  %5.3f %5.4f %5.3f" % (i, r0[i], rc[i], rt[i]))
    C[:,i],F[:,i],T[:,i] = fair.forward.fair_scm(
        emissions=emissions,
        other_rf=other_rf,
        useMultigas=False,
        r0 = r0[i],
        rc = rc[i],
        rt = rt[i]
    )
    ax2.plot(range(0, emissions.size), C[:,i], label='run %d' % i)
    ax2.set_ylabel('CO$_2$ concentrations (ppm)')
    ax3.plot(range(0, emissions.size), F[:,i])
    ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
    ax4.plot(range(0, emissions.size), T[:,i])
    ax4.set_ylabel('Temperature anomaly (K)');
ax2.legend();





run      r0     rc    rt
  0  37.484 0.0197 3.821
  1  34.309 0.0210 3.755
  2  38.238 0.0173 4.991
  3  42.615 0.0202 3.877
  4  33.829 0.0204 4.714
  5  33.829 0.0131 4.628
  6  42.896 0.0198 3.668
  7  38.837 0.0143 3.736
  8  32.653 0.0237 4.202
  9  37.713 0.0168 4.430
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Changing CO2 lifetime and partitioning coefficients

The CO2 initial lifetime and partitioning coefficients are quantified by
the tau and a parameters respectively. The rationale follows the
four-box model in Myhre et al.
(2013) [https://www.ipcc.ch/pdf/assessment-report/ar5/wg1/supplementary/WG1AR5_Ch08SM_FINAL.pdf],
scaled by the impact of land and ocean carbon uptake as described in
Millar et al.,
(2017) [https://www.atmos-chem-phys.net/17/7213/2017/acp-17-7213-2017.html].

tau, in years, is the time constant for each carbon pool and is
ordered from slowest carbon pool to fastest, and a is the fraction
of new CO2 emissions going in to each pool. The first element of tau
is usually very large and represents the fraction of CO2 emissions that
remain in the atmosphere “quasi-permanently”, i.e. removed only on
geological time scales, far past the range of times in which FaIR is
expected to give useful results (although nobody will stop you using a
smaller value as we demonstrate). An error should be thrown if the sum
of a is not one.

In the second figure it can be seen that these parameter settings are
important for the rate of decay of atmospheric CO2 in particular.

# set up emissions and forcing arrays
emissions = np.ones(250) * 10.0   # Unit: GtC
emissions[125:] = 0.0
other_rf = np.zeros(emissions.size)
for x in range(0, emissions.size):
    other_rf[x] = 0.5 * np.sin(2 * np.pi * (x) / 14.0)

# create output arrays
nrun=4
C = np.empty((emissions.size, nrun))
F = np.empty((emissions.size, nrun))
T = np.empty((emissions.size, nrun))

# Play with the carbon boxes
tau2 = np.array([1e6, 400.0, 100.0, 5.0])
a2   = np.ones(4) * 0.25

# Nobody said we had to stick to a four-box model...
tau3 = np.array([1e6, 1000.0, 150.0, 70.0, 15.0, 3.0])
a3   = np.array([0.1, 0.2, 0.2, 0.2, 0.2, 0.1])

# A pathological case where tau0 is much smaller than 1e6
# in this example CO2 behaves more like other GHGs
tau4 = np.array([10., 4., 1., 0.3])
a4   = np.ones(4) * 0.25

# run the model for default values
C[:,0],F[:,0],T[:,0] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False)

# ... and for our alternatives
C[:,1],F[:,1],T[:,1] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    tau=tau2,
    a=a2)
C[:,2],F[:,2],T[:,2] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    tau=tau3,
    a=a3)
C[:,3],F[:,3],T[:,3] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    tau=tau4,
    a=a4)

# plot the output
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
handles = ax2.plot(range(0, emissions.size), C)
labels = ['4-box default','4-box alternative','6-box','pathological']
ax2.legend(handles, labels)
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3 = fig.add_subplot(223)
ax3.plot(range(0, emissions.size), F)
ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax4 = fig.add_subplot(224)
ax4.plot(range(0, emissions.size), T)
ax4.set_ylabel('Temperature anomaly (K)');
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Time-integrated airborne fraction

The CO2 time constants, tau, are scaled by the 100-year
time-integrated airborne fraction for a pulse of CO2. This 100-year time
horizon can be changed with the keyword iirf_h. The actual
time-integrated airborne fraction is a function of r0, rt and
rc. In high-emissions scenarios this can get quite high, and if it
exceeds iirf_h (100 years in the default case) we enter a regime in
which there is no solution for the scaling factor. Therefore, a maximum
IIRF can be set (iirf_max, default value 97 years) which places an
upper limit on the time-integrated airborne fraction.

# set up emissions and forcing arrays
emissions = np.ones(500) * 10.0   # Unit: GtC
other_rf = 0

# create output arrays
nrun=3
C = np.empty((emissions.size, nrun))
F = np.empty((emissions.size, nrun))
T = np.empty((emissions.size, nrun))

# run the model for default values
C[:,0],F[:,0],T[:,0] = fair.forward.fair_scm(
    emissions=emissions,
    useMultigas=False)





# set iirf time horizon to 60 years. Should get a warning, but it will still let us proceed
C[:,1],F[:,1],T[:,1] = fair.forward.fair_scm(
    emissions=emissions,
    useMultigas=False,
    iirf_h=60)





c:usersmencsmgitfairfairforward.py:122: RuntimeWarning: iirf_h=60.000000, which is less than iirf_max (97.000000)
  % (iirf_h, iirf_max), RuntimeWarning)

# set maximum iirf
C[:,2],F[:,2],T[:,2] = fair.forward.fair_scm(
    emissions=emissions,
    useMultigas=False,
    iirf_h=60,
    iirf_max=58)

# plot results
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
handles = ax2.plot(range(0, emissions.size), C)
labels = ['iirf_h=100, iirf_max=97','iirf_h=60, iirf_max=97','iirf_h=60, iirf_max=58']
ax2.legend(handles, labels)
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3 = fig.add_subplot(223)
ax3.plot(range(0, emissions.size), F)
ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax4 = fig.add_subplot(224)
ax4.plot(range(0, emissions.size), T)
ax4.set_ylabel('Temperature anomaly (K)');





[image: _images/examples_17_0.png]


ECS and TCR

The equilibrium climate sensitivity (defined as the equilibrium warming
for an abrupt doubling of CO2 concentrations) and transient climate
response (defined as the temperature change after a CO2 doubling to a 1%
per year compound increase in CO2 concentrations - approximately 70
years) are both key uncertainties in climate science. The temperature
response in FaIR depends on both. The tcrecs parameter, a 2-element
array, controls this.

This next example shows the effect of varying the ECS and TCR. (Note
that by definition the case ECS=1.0, TCR=1.75 is not possible, but FaIR
can handle such cases anyway).

The biggest effect is on the temperature response, but as the
temperature feeds back into the carbon cycle, this also affects the CO2
concentrations and the radiative forcing.

# set up emissions and forcing arrays
emissions = np.zeros(250)
emissions[:125] = 10.0

# create output arrays
nrun=9
C = np.empty((emissions.size, nrun))
F = np.empty((emissions.size, nrun))
T = np.empty((emissions.size, nrun))

# initialise plot
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

ecs = np.array([1.0, 2.0, 3.0, 4.0, 5.0, 3.0, 3.0, 3.0, 3.0])
tcr = np.array([1.75, 1.75, 1.75, 1.75, 1.75, 0.75, 1.25, 2.25, 2.75])
colors = ['#800000','#808000','#008000','#008080','#000080', '#000000', '#004000', '#00c000', '#00ff00']

# run the model and plot outputs
for i in range(nrun):
    C[:,i],F[:,i],T[:,i] = fair.forward.fair_scm(
        emissions=emissions,
        useMultigas=False,
        tcrecs=np.array([tcr[i], ecs[i]]),
    )

    ax2.plot(range(0, emissions.size), C[:,i], color=colors[i], label='ECS=%3.1fK, TCR=%4.2fK' % (ecs[i], tcr[i]))
    ax2.set_ylabel('CO$_2$ concentrations (ppm)')
    ax3.plot(range(0, emissions.size), F[:,i], color=colors[i])
    ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
    ax4.plot(range(0, emissions.size), T[:,i], color=colors[i])
    ax4.set_ylabel('Temperature anomaly (K)');
ax2.legend();
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Some recent studies (Armour
2017 [https://www.nature.com/articles/nclimate3278]; Gregory and
Andrews
2016 [http://onlinelibrary.wiley.com/doi/10.1002/2016GL068406/abstract])
suggest that ECS and TCR may not be constant. Fortunately we can
investigate this in FaIR by specifying tcrecs as a two dimensional
(nt, 2) array. Notice the effect that a varying ECS/TCR has on the
temperature.

from scipy.stats import lognorm, truncnorm

# generate an ECS time series that roughly follows the AR5 likely range
ecs = lognorm.rvs(0.4, size=250, scale=3, random_state=299)

# define TCR in terms of a realised warming fraction
rwf = truncnorm.rvs(-3, 3, loc=0.6, scale=0.1, size=250, random_state=301)
tcr = rwf*ecs

emissions = np.zeros(250)
emissions[:125] = 10.0

C,F,T = fair.forward.fair_scm(
    emissions=emissions,
    useMultigas=False,
    tcrecs=np.vstack([tcr, ecs]).T,
)

# plot the output
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), ecs, color='black', label='ECS')
ax1.plot(range(0, emissions.size), tcr, color='black', ls=':', label='TCR')
ax1.legend()
ax1.set_ylabel('ECS/TCR (K)')
ax2 = fig.add_subplot(222)
ax2.plot(range(0, emissions.size), C, color='blue')
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3 = fig.add_subplot(223)
ax3.plot(range(0, emissions.size), F, color='orange')
ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax4 = fig.add_subplot(224)
ax4.plot(range(0, emissions.size), T, color='red')
ax4.set_ylabel('Temperature anomaly (K)');
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The alternative is to specify the values of q directly (a 2D array)
that go into the temperature calculation, bypassing tcrecs
completely (setting tcrecs=None). It is not known under what
circumstances the user may want to do this, but be assured it’s
possible!

# set up emissions and forcing arrays
emissions = np.ones(250) * 10.0
emissions[125:] = 0.0

q = np.ones((250,2))
q[:,0] = 0.2
q[:,1] = 0.6
C,F,T = fair.forward.fair_scm(
    emissions=emissions,
    useMultigas=False,
    tcrecs=None,
    q=q,
)
print (C[-1], F[-1], T[-1])





500.5524349046088 3.147698755382115 2.279051054881381







Temperature time constants

The slow and fast response of global mean surface temperature is
governed by the two-element array d: this parameter determines the
rate at which radiative forcing is “realised” as a change in surface
temperature.

# set up emissions and forcing arrays
emissions = np.ones(250) * 10.0   # Unit: GtC
emissions[125:] = 0.0
other_rf = np.zeros(emissions.size)
for x in range(0, emissions.size):
    other_rf[x] = 0.5 * np.sin(2 * np.pi * (x) / 14.0)

# create output arrays
nrun=4
C = np.empty((emissions.size, nrun))
F = np.empty((emissions.size, nrun))
T = np.empty((emissions.size, nrun))

# run the model for default values
C[:,0],F[:,0],T[:,0] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False)

# ... and for our alternatives
C[:,1],F[:,1],T[:,1] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    d=np.array([1000.0, 18.0]))
C[:,2],F[:,2],T[:,2] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    d=np.array([239.0, 1.0]))
C[:,3],F[:,3],T[:,3] = fair.forward.fair_scm(
    emissions=emissions,
    other_rf=other_rf,
    useMultigas=False,
    d=np.array([60., 4.1]))

# plot the output
fig = plt.figure()
ax1 = fig.add_subplot(221)
ax1.plot(range(0, emissions.size), emissions, color='black')
ax1.set_ylabel('Emissions (GtC)')
ax2 = fig.add_subplot(222)
handles = ax2.plot(range(0, emissions.size), C)
labels = ['default','slow repsonse','quick mixed layer response','quick deep ocean response']
ax2.legend(handles, labels)
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3 = fig.add_subplot(223)
ax3.plot(range(0, emissions.size), F)
ax3.set_ylabel('Radiative forcing (W m$^{-2}$)')
ax4 = fig.add_subplot(224)
ax4.plot(range(0, emissions.size), T)
ax4.set_ylabel('Temperature anomaly (K)');
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Multi-species mode

More interesting scenarios can be created with the full suite of forcing
agents. The key changes from CO2-only mode that should be remembered
are:


	This time the emissions dataset is a (nt, 40) array of inputs


	useMultigas should be set to True, or omitted (this is the
default option)


	The concentration and forcing outputs are themselves 2-dimensional
arrays of size (nt, 31) and (nt, 13) respectively


	More input options to fair_scm become available.




The basic call to fair_scm remains the same:

(C,F,T) = fair_scm(emissions=emissions, **kwargs)






Emissions

In multi-species model, emissions are input as an (nt, 40) emissions
array. The index order and units of the columns are as follows:



	Index

	Species

	Units





	0

	Year

	year



	1

	CO2-fossil

	GtC/yr



	2

	CO2-landuse

	GtC/yr



	3

	CH4

	Mt/yr



	4

	N2O

	MtN2/yr



	5

	SOx

	MtS/yr



	6

	CO

	Mt/yr



	7

	NMVOC

	Mt/yr



	8

	NOx

	MtN/yr



	9

	BC

	Mt/yr



	10

	OC

	Mt/yr



	11

	NH3

	Mt/yr



	12

	CF4

	kt/yr



	13

	C2F6

	kt/yr



	14

	C6F14

	kt/yr



	15

	HFC23

	kt/yr



	16

	HFC32

	kt/yr



	17

	HFC43-10

	kt/yr



	18

	HFC125

	kt/yr



	19

	HFC134a

	kt/yr



	20

	HFC143a

	kt/yr



	21

	HFC227ea

	kt/yr



	22

	HFC245fa

	kt/yr



	23

	SF6

	kt/yr



	24

	CFC11

	kt/yr



	25

	CFC12

	kt/yr



	26

	CFC113

	kt/yr



	27

	CFC114

	kt/yr



	28

	CFC115

	kt/yr



	29

	CCl4

	kt/yr



	30

	Methyl chloroform

	kt/yr



	31

	HCFC22

	kt/yr



	32

	HCFC141b

	kt/yr



	33

	HCFC142b

	kt/yr



	34

	Halon 1211

	kt/yr



	35

	Halon 1202

	kt/yr



	36

	Halon 1301

	kt/yr



	37

	Halon 2401

	kt/yr



	38

	CH3Br

	kt/yr



	39

	CH3Cl

	kt/yr






The index order of the columns follows that of the RCP datasets at
http://www.pik-potsdam.de/~mmalte/rcps/.



GHG Concentrations

Multi-species FaIR tracks the atmospheric concentrations of 31 GHG
species; C is returned as a (nt, 31) array. The colums are
indexed as follows:



	Index

	Species

	Units





	0

	CO2

	ppm



	1

	CH4

	ppb



	2

	N2O

	ppb



	3

	CF4

	ppt



	4

	C2F6

	ppt



	5

	C6F14

	ppt



	6

	HFC23

	ppt



	7

	HFC32

	ppt



	8

	HFC43-10

	ppt



	9

	HFC125

	ppt



	10

	HFC134a

	ppt



	11

	HFC143a

	ppt



	12

	HFC227ea

	ppt



	13

	HFC245fa

	ppt



	14

	SF6

	ppt



	15

	CFC11

	ppt



	16

	CFC12

	ppt



	17

	CFC113

	ppt



	18

	CFC114

	ppt



	19

	CFC115

	ppt



	20

	CCl4

	ppt



	21

	Methyl chloroform

	ppt



	22

	HCFC22

	ppt



	23

	HCFC141b

	ppt



	24

	HCFC142b

	ppt



	25

	Halon 1211

	ppt



	26

	Halon 1202

	ppt



	27

	Halon 1301

	ppt



	28

	Halon 2401

	ppt



	29

	CH3Br

	ppt



	30

	CH3Cl

	ppt








Effective radiative forcing

Finally, a (nt, 13) array F of effective radiative forcing is
returned (all units W m-2):



	Index

	Species





	0

	CO2



	1

	CH4



	2

	N2O



	3

	All other well-mixed GHGs



	4

	Tropospheric O3



	5

	Stratospheric O3



	6

	Stratospheric water vapour from CH4 oxidation



	7

	Contrails



	8

	Aerosols



	9

	Black carbon on snow



	10

	Land use change



	11

	Volcanic



	12

	Solar






With the exception of volcanic and solar, all forcing outputs are
calculated from the input emissions.




A multi-gas example

This sets up a multi-gas emissions array and serves to demonstrate some
of the options that can be specified in fair_scm for multi-gas runs
(most are changed from the default and some are non-sensical but shown
for illustration). Note this is a completely hypothetical scenario!

from scipy.stats import gamma
emissions = np.zeros((250,40))

# remember column zero is the years
emissions[:,0] = np.arange(1850,2100)

# add some CO2 fossil and land use, GtC/yr
emissions[:,1] = 10.
emissions[:,2] = 1.

# some methane and nitrous oxide in this example, Mt/yr
emissions[:,3] = 300.
emissions[:,4] = 19.

# aerosol and ozone precursors, Mt/yr
emissions[:,5] = 0.1*np.arange(250)   # SOx
emissions[:,6] = 500.*np.log(1+np.arange(250))  # CO
emissions[:,7] = 100.+100.*np.cos(np.arange(250))  # NMVOC
emissions[:,8] = 40.*norm.rvs(loc=1, scale=0.1, size=250, random_state=9)   # NOx
emissions[:,9] = 6.    # BC
emissions[:,10] = 30.  # OC
emissions[:,11] = 35.  # NH3

# throw in some CFCs
emissions[:,24] = 1000. # CFC11
# and leave all other emissions as zero.

# Volcanic and solar forcing are provided externally. Let's invent some
solar = 0.1 * np.sin(2 * np.pi * np.arange(250) / 11.5)
volcanic = -gamma.rvs(0.2, size=250, random_state=100)

# efficacies are the temperature change for each forcing agent compared to CO2
# in our runs we usually set the efficacy of BC on snow to 3, following Bond et
# al (2013)
eff = np.ones(13)
eff[9] = 3.0

# b_aero: ERFari for each SLCF species (indices 5 to 11)
# b_tro3: tropospheric ozone coeffs for CH4, CO, NMVOC, NOx
C,F,T = fair_scm(emissions=emissions,
                 natural=np.zeros((250,2)), # natural emissions of CH4 and N2O
                 aviNOx_frac=0.05, # proportion of NOx emissions from aviation
                 fossilCH4_frac=0.25, # proportion of anthro CH4 emis from fossil fuels
                 oxCH4_frac=0.61, # proportion of fossil CH4 eventually oxidised to CO2
                 stwv_from_ch4=0.1, # proportion of CH4 ERF contributing to strat H2O
                 ghg_forcing='Etminan',  # etminan or myhre
                 tropO3_forcing='Stevenson',
                 b_aero = np.array([-35,0,-5,-6,450,-40,-10])*1e-4,
                 b_tro3 = np.array([3., 1., 8., 99.])*1e-4,
                 aerosol_forcing = 'aerocom+ghan',  # aerocom, aerocom+ghan or stevens
                 F_solar = solar,
                 F_volcanic = volcanic,
                 efficacy = eff
                )

# Plot the forcing from each component
fig = plt.figure()
label = ['CO2','CH4','N2O','Other GHG','Trop O3','Strat O3','Strat H2O','Contrails','Aerosols',
         'BC on snow', 'Land use', 'Volcanic', 'Solar']
for i in range(13):
    ax = fig.add_subplot(5,3,i+1)
    ax.plot(np.arange(1850,2100), F[:,i])
    ax.text(0.95,0.95,label[i],transform=ax.transAxes,va='top', ha='right')
# plot temperature change
ax = fig.add_subplot(5,3,15)
ax.plot(np.arange(1850,2100),T)
ax.text(0.95, 0, 'Temperature change', transform=ax.transAxes, va='bottom', ha='right')





Text(0.95, 0, 'Temperature change')
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RCP scenarios

Creating a 40-column emissions input table may seem a lot of work. FaIR
comes with tools to make your life easier!

We can run FaIR with the CO2 emissions and non-CO2 forcing from the four
representative concentration pathway scenarios. These can be imported
from the RCPs module and have inbuilt Forcing and Emissions
classes. There is also a tool for converting MAGICC6 *.SCEN files into
FaIR input (in fair/tools/magicc).

Here we show the FaIR implementation of the RCP scenarios.

# Get RCP modules
from fair.RCPs import rcp26, rcp45, rcp60, rcp85

# Basic RCP runs
C26, F26, T26 = fair.forward.fair_scm(emissions=rcp26.Emissions.emissions)
C45, F45, T45 = fair.forward.fair_scm(emissions=rcp45.Emissions.emissions)
C60, F60, T60 = fair.forward.fair_scm(emissions=rcp60.Emissions.emissions)
C85, F85, T85 = fair.forward.fair_scm(emissions=rcp85.Emissions.emissions)

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

ax1.plot(rcp26.Emissions.year, rcp26.Emissions.co2_fossil, color='green', label='RCP2.6')
# just show CO2 conc.
ax2.plot(rcp26.Emissions.year, C26[:, 0], color='green')
# sum over axis 1 to get total ERF
ax3.plot(rcp26.Emissions.year, np.sum(F26, axis=1), color='green')
ax4.plot(rcp26.Emissions.year, T26, color='green')

ax1.plot(rcp45.Emissions.year, rcp45.Emissions.co2_fossil, color='blue', label='RCP4.5')
ax2.plot(rcp45.Emissions.year, C45[:, 0], color='blue')
ax3.plot(rcp45.Emissions.year, np.sum(F45, axis=1), color='blue')
ax4.plot(rcp45.Emissions.year, T45, color='blue')

ax1.plot(rcp60.Emissions.year, rcp60.Emissions.co2_fossil, color='red', label='RCP6')
ax2.plot(rcp60.Emissions.year, C60[:, 0], color='red')
ax3.plot(rcp60.Emissions.year, np.sum(F60, axis=1), color='red')
ax4.plot(rcp60.Emissions.year, T60, color='red')

ax1.plot(rcp85.Emissions.year, rcp85.Emissions.co2_fossil, color='black', label='RCP8.5')
ax2.plot(rcp85.Emissions.year, C85[:, 0], color='black')
ax3.plot(rcp85.Emissions.year, np.sum(F85, axis=1), color='black')
ax4.plot(rcp85.Emissions.year, T85, color='black')

ax1.set_ylabel('Fossil CO$_2$ Emissions (GtC)')
ax1.legend()
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3.set_ylabel('Total radiative forcing (W m$^{-2}$)')
ax4.set_ylabel('Temperature anomaly (K)');
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SSP scenarios

From version 1.6.4 the SSPs are also available. However, these are
experimental and only provided for convenience: the SSPs are defined
from 1750 (but we only run from 1765), and the natural emissions of CH4
and N2O are not balanced so historical concentrations are not exactly
reproduced.

Available scenarios are ssp119, ssp126, ssp245, ssp370,
ssp370_lowNTCF, ssp434, ssp460, ssp534 and ssp585,

# Get RCP modules
from fair.SSPs import ssp126, ssp245, ssp370, ssp585

# Basic RCP runs
C126, F126, T126 = fair.forward.fair_scm(emissions=ssp126.Emissions.emissions)
C245, F245, T245 = fair.forward.fair_scm(emissions=ssp245.Emissions.emissions)
C370, F370, T370 = fair.forward.fair_scm(emissions=ssp370.Emissions.emissions)
C585, F585, T585 = fair.forward.fair_scm(emissions=ssp585.Emissions.emissions)

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

ax1.plot(rcp26.Emissions.year, ssp126.Emissions.co2_fossil, color='green', label='SSP1-2.6')
# just show CO2 conc.
ax2.plot(rcp26.Emissions.year, C126[:, 0], color='green')
# sum over axis 1 to get total ERF
ax3.plot(rcp26.Emissions.year, np.sum(F126, axis=1), color='green')
ax4.plot(rcp26.Emissions.year, T126, color='green')

ax1.plot(rcp45.Emissions.year, ssp245.Emissions.co2_fossil, color='blue', label='SSP2-4.5')
ax2.plot(rcp45.Emissions.year, C245[:, 0], color='blue')
ax3.plot(rcp45.Emissions.year, np.sum(F245, axis=1), color='blue')
ax4.plot(rcp45.Emissions.year, T245, color='blue')

ax1.plot(rcp60.Emissions.year, ssp370.Emissions.co2_fossil, color='red', label='SSP3-7.0')
ax2.plot(rcp60.Emissions.year, C370[:, 0], color='red')
ax3.plot(rcp60.Emissions.year, np.sum(F370, axis=1), color='red')
ax4.plot(rcp60.Emissions.year, T370, color='red')

ax1.plot(rcp85.Emissions.year, ssp585.Emissions.co2_fossil, color='black', label='SSP5-8.5')
ax2.plot(rcp85.Emissions.year, C585[:, 0], color='black')
ax3.plot(rcp85.Emissions.year, np.sum(F585, axis=1), color='black')
ax4.plot(rcp85.Emissions.year, T585, color='black')

ax1.set_ylabel('Fossil CO$_2$ Emissions (GtC)')
ax1.legend()
ax2.set_ylabel('CO$_2$ concentrations (ppm)')
ax3.set_ylabel('Total radiative forcing (W m$^{-2}$)')
ax4.set_ylabel('Temperature anomaly (K)');
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Concentrations of well-mixed greenhouse gases

In this example we also show how to group minor gases into CFC12 and
HFC134a equivalent concentrations. Refer to table above for gas indices.

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

ax1.plot(rcp26.Emissions.year, C26[:,1], color='green', label='RCP3PD')
ax1.plot(rcp45.Emissions.year, C45[:,1], color='blue', label='RCP4.5')
ax1.plot(rcp60.Emissions.year, C60[:,1], color='red', label='RCP6')
ax1.plot(rcp85.Emissions.year, C85[:,1], color='black', label='RCP8.5')
ax1.set_title("Methane concentrations, ppb")

ax2.plot(rcp26.Emissions.year, C26[:,2], color='green', label='RCP3PD')
ax2.plot(rcp45.Emissions.year, C45[:,2], color='blue', label='RCP4.5')
ax2.plot(rcp60.Emissions.year, C60[:,2], color='red', label='RCP6')
ax2.plot(rcp85.Emissions.year, C85[:,2], color='black', label='RCP8.5')
ax2.set_title("Nitrous oxide concentrations, ppb")

# Weight H and F gases by radiative efficiency
from fair.constants import radeff

# indices 3:15 are HFCs and PFCs
C26_hfc134a_eq = np.sum(C26[:,3:15]*radeff.aslist[3:15],axis=1)/radeff.HFC134A
C45_hfc134a_eq = np.sum(C45[:,3:15]*radeff.aslist[3:15],axis=1)/radeff.HFC134A
C60_hfc134a_eq = np.sum(C60[:,3:15]*radeff.aslist[3:15],axis=1)/radeff.HFC134A
C85_hfc134a_eq = np.sum(C85[:,3:15]*radeff.aslist[3:15],axis=1)/radeff.HFC134A

# indices 15:31 are ozone depleters
C26_cfc12_eq = np.sum(C26[:,15:31]*radeff.aslist[15:31],axis=1)/radeff.CFC12
C45_cfc12_eq = np.sum(C45[:,15:31]*radeff.aslist[15:31],axis=1)/radeff.CFC12
C60_cfc12_eq = np.sum(C60[:,15:31]*radeff.aslist[15:31],axis=1)/radeff.CFC12
C85_cfc12_eq = np.sum(C85[:,15:31]*radeff.aslist[15:31],axis=1)/radeff.CFC12

ax3.plot(rcp26.Emissions.year, C26_hfc134a_eq, color='green', label='RCP2.6')
ax3.plot(rcp45.Emissions.year, C45_hfc134a_eq, color='blue', label='RCP4.5')
ax3.plot(rcp60.Emissions.year, C60_hfc134a_eq, color='red', label='RCP6')
ax3.plot(rcp85.Emissions.year, C85_hfc134a_eq, color='black', label='RCP8.5')
ax3.set_title("HFC134a equivalent concentrations, ppt")

ax4.plot(rcp26.Emissions.year, C26_cfc12_eq, color='green', label='RCP2.6')
ax4.plot(rcp45.Emissions.year, C45_cfc12_eq, color='blue', label='RCP4.5')
ax4.plot(rcp60.Emissions.year, C60_cfc12_eq, color='red', label='RCP6')
ax4.plot(rcp85.Emissions.year, C85_cfc12_eq, color='black', label='RCP8.5')
ax4.set_title("CFC12 equivalent concentrations, ppt")
ax1.legend();
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Radiative forcing

Here we show some of the more interesting examples for the effective
radiative forcing time series coming out of FaIR.

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

ax1.plot(rcp26.Emissions.year, F26[:,4], color='green', label='RCP2.6')
ax1.plot(rcp45.Emissions.year, F45[:,4], color='blue', label='RCP4.5')
ax1.plot(rcp60.Emissions.year, F60[:,4], color='red', label='RCP6')
ax1.plot(rcp85.Emissions.year, F85[:,4], color='black', label='RCP8.5')
ax1.set_title("Tropospheric ozone forcing, W m$^{-2}$")

ax2.plot(rcp26.Emissions.year, F26[:,5], color='green', label='RCP2.6')
ax2.plot(rcp45.Emissions.year, F45[:,5], color='blue', label='RCP4.5')
ax2.plot(rcp60.Emissions.year, F60[:,5], color='red', label='RCP6')
ax2.plot(rcp85.Emissions.year, F85[:,5], color='black', label='RCP8.5')
ax2.set_title("Stratospheric ozone forcing, W m$^{-2}$")

ax3.plot(rcp26.Emissions.year, F26[:,8], color='green', label='RCP2.6')
ax3.plot(rcp45.Emissions.year, F45[:,8], color='blue', label='RCP4.5')
ax3.plot(rcp60.Emissions.year, F60[:,8], color='red', label='RCP6')
ax3.plot(rcp85.Emissions.year, F85[:,8], color='black', label='RCP8.5')
ax3.set_title("Aerosol forcing, W m$^{-2}$")

ax4.plot(rcp26.Emissions.year, F26[:,10], color='green', label='RCP2.6')
ax4.plot(rcp45.Emissions.year, F45[:,10], color='blue', label='RCP4.5')
ax4.plot(rcp60.Emissions.year, F60[:,10], color='red', label='RCP6')
ax4.plot(rcp85.Emissions.year, F85[:,10], color='black', label='RCP8.5')
ax4.set_title("Land use forcing, W m$^{-2}$")
ax1.legend();
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Running in concentration-driven mode

It is possible to drive FaIR with concentrations rather than emissions.
Set the emissions_driven keyword to False and specify the
concentrations with C. The function still returns the C, F, T
tuple; comparison of the input concentrations with the output
concentrations can be performed as a sense check to verify the code is
not changing anything.


CO2 only

# Produce a base emissions-driven RCP4.5 run
C1,F1,T1 = fair.forward.fair_scm(
    emissions_driven=True,
    emissions=fair.RCPs.rcp45.Emissions.co2,
    useMultigas=False)

# Produce a concentration driven RCP4.5 run
C2,F2,T2 = fair.forward.fair_scm(
    emissions_driven=False,
    C=fair.RCPs.rcp45.Concentrations.co2,
    useMultigas=False)

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)

ax1.plot(rcp45.Emissions.year, F1, color='blue', label='Emissions driven')
ax1.plot(rcp45.Emissions.year, F2, color='red', label='Concentrations driven')
ax1.set_title("RCP4.5 radiative forcing, W m$^{-2}$")

ax2.plot(rcp45.Emissions.year, T1, color='blue', label='Emissions driven')
ax2.plot(rcp45.Emissions.year, T2, color='red', label='Concentrations driven')
ax2.set_title("RCP4.5 temperature anomaly, K")
ax1.legend();
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Diagnosing CO2 emissions

For carbon budget calculations it is often useful to calculate
(cumulative) CO2 emissions for a given concentration of CO2. The
fair.inverse module provides the opportunity to do this. Currently
fair.inverse only runs in CO2 mode.

from fair.inverse import inverse_fair_scm





Many of the options are the same as for the forward model, and
provide reasonable sensible defaults if not specified. The classic
example of a 1% per year CO2 increase will be demonstrated.

nt = 140 # years
C  = 278. * 1.01**np.arange(nt) # compound 1% increase in CO2 concentrations





# run with default carbon cycle parameters
E1, F1, T1 = inverse_fair_scm(C=C)

# show the effect of turning off the temperature feedback
E2, F2, T2 = inverse_fair_scm(C=C, rt=0)

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax1.plot(range(nt), E1, color='blue', label='Temperature feedback')
ax1.plot(range(nt), E2, color='red', label='No temperature feedback')
ax1.set_title("Diagnosed emissions from 1% CO2 run")
ax1.set_xlabel('year')
ax1.set_ylabel('GtC/yr')
ax2.plot(np.cumsum(E1), T1, color='blue')
ax2.plot(np.cumsum(E2), T1, color='red')
ax2.set_title("Transient climate response to cumulative CO2 emissions (TCRE)")
ax2.set_xlabel("Cumulative emissions, GtC")
ax2.set_ylabel("Temperature anomaly, K")
ax1.legend();
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Multi-gas

In multi-gas concentrations driven mode, all non-WMGHG forcing that is
normally calculated from emissions (tropospheric ozone, aviation
contrails, aerosols, black carbon on snow and land use) is provided
externally. The default values for each are zero. WMGHG forcing that is
calculated from concentrations or forcing (stratospheric ozone and
stratospheric water vapour from methane) is not affected.

# Produce a base emissions-driven RCP4.5 run
C1,F1,T1 = fair.forward.fair_scm(
    emissions_driven=True,
    emissions=fair.RCPs.rcp45.Emissions.emissions,
    useMultigas=True)

# Produce a concentration driven RCP4.5 run
# use Meinshausen's external forcing here
C2,F2,T2 = fair.forward.fair_scm(
    emissions_driven=False,
    C=fair.RCPs.rcp45.Concentrations.gases,
    F_tropO3 = rcp45.Forcing.tropo3,
    F_aerosol = rcp45.Forcing.aero+rcp45.Forcing.cloud,
    F_bcsnow = rcp45.Forcing.bcsnow,
    useMultigas=True)

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)

ax1.plot(rcp45.Emissions.year, np.sum(F1,axis=1), color='blue', label='Emissions driven')
ax1.plot(rcp45.Emissions.year, np.sum(F2,axis=1), color='red', label='Concentrations driven')
ax1.set_title("RCP4.5 radiative forcing, W m$^{-2}$")

ax2.plot(rcp45.Emissions.year, T1, color='blue', label='Emissions driven')
ax2.plot(rcp45.Emissions.year, T2, color='red', label='Concentrations driven')
ax2.set_title("RCP4.5 temperature anomaly, K")
ax1.legend();
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Natural emissions and GHG lifetimes

In order to balance historical concentrations of methane and nitrous
oxide, we assume a time-varying profile of natural emissions. This can
be varied with the natural keyword (a (nt, 2) array of methane
and nitrous oxide emissions). Additionally, the default greenhouse gas
decay constants can be modified with the lifetimes keyword (shape
(31,)).

It can clearly be seen that natural emissions are important in
maintaining historical concentrations.

# Change default lifetimes of CH4 and N2O
from fair.constants import lifetime
lt = lifetime.aslist
lt[1] = 12.6
lt[2] = 131.

# what are the defaults?
print (lifetime.CH4, lifetime.N2O)

# How long are the RCPs?
nt = len(rcp45.Emissions.year)

# Run FaIR under RCP4.5 with no natural emissions
C1,F1,T1 = fair_scm(emissions=rcp45.Emissions.emissions,
                    natural=np.zeros((nt,2))
                    )

# Run FaIR under RCP4.5 with modified lifetimes
C2,F2,T2 = fair_scm(emissions=rcp45.Emissions.emissions,
                    lifetimes=lt
                    )

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)

ax1.plot(rcp45.Emissions.year, C45[:,1], color='blue', label='RCP4.5 default')
ax1.plot(rcp45.Emissions.year, C1[:,1], color='blue', ls=':', label='RCP4.5 no natural')
ax1.plot(rcp45.Emissions.year, C2[:,1], color='blue', ls='--', label='RCP4.5 modified lifetime')
ax1.set_title("Methane concentrations, ppb")
ax2.plot(rcp45.Emissions.year, C45[:,2], color='blue', label='RCP4.5')
ax2.plot(rcp45.Emissions.year, C1[:,2], color='blue', ls=':', label='RCP4.5 no natural')
ax2.plot(rcp45.Emissions.year, C2[:,2], color='blue', ls='--', label='RCP4.5 modified lifetime')
ax2.set_title("Nitrous oxide concentrations, ppb")
ax1.legend();
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Ensemble generation

An advantage of FaIR is that it is very quick to run (much less than a
second on an average machine). Therefore it can be used to generate
probabilistic future ensembles. We’ll show a 100-member ensemble.

FaIR comes with a built-in ensemble generator that takes into account
the fact that ECS and TCR are highly correlated (at least in CMIP5
models). A joint-lognormal or joint-normal distribution of ECS and TCR
can be generated, and optionally the correlation can be switched off.
See the documentation for fair.tools.ensemble.ecstcr_generate for
details.

This example also introduces the scale and F2x keywords.
scale (a 13 element array) governs the forcing scaling factor of
each of the 13 categories of forcing, whereas F2x determines the ERF
from a doubling of CO2.

from scipy import stats
from fair.tools.ensemble import tcrecs_generate

# generate 100 TCR and ECS pairs, using a lognormal distribution informed by CMIP5 models
tcrecs = tcrecs_generate('cmip5', n=100, dist='lognorm', correlated=True, seed=38571)

# generate some forcing scale factors with SD of 10% of the best estimate
F_scale = stats.norm.rvs(size=(100,13), loc=1, scale=0.1, random_state=40000)
F2x = 3.71 * F_scale[:,0]
F_scale[:,0] = 1.0  # set CO2 forcing scaling with F2x above

# generate ensemble for carbon cycle parameters
r0 = stats.norm.rvs(size=100, loc=35, scale=3.5, random_state=41000)
rc = stats.norm.rvs(size=100, loc=0.019, scale=0.0019, random_state=42000)
rt = stats.norm.rvs(size=100, loc=4.165, scale=0.4165, random_state=45000)

T = np.zeros((nt,100))

# notice that we
for i in range(100):
    _, _, T[:,i] = fair_scm(emissions=rcp85.Emissions.emissions,
                            r0 = r0[i],
                            rc = rc[i],
                            rt = rt[i],
                            tcrecs = tcrecs[i,:],
                            scale = F_scale[i,:],
                            F2x = F2x[i]
                           )





fig = plt.figure()
ax1 = fig.add_subplot(111)
ax1.plot(rcp85.Emissions.year, T);
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Adding a temperature constraint

The resulting projections show a large spread. Some of these ensemble
members are unrealistic, ranging from around 0.4 to 2.0 K temperature
change in the present day, whereas we know in reality it is more like
0.95 (plus or minus 0.2). Therefore we can constrain this ensemble to
observations.

from fair.tools.constrain import hist_temp

# Cowtan & Way in-filled dataset of global temperatures
CW = np.loadtxt('../fair/tools/tempobs/had4_krig_annual_v2_0_0.csv')
constrained = np.zeros(100, dtype=bool)
for i in range(100):
    # we use observed trend from 1880 to 2016
    constrained[i],_,_,_,_ = hist_temp(
        CW[30:,1], T[1880-1765:2017-1765,i], CW[30:,0])





# How many ensemble members passed the constraint?
print (np.sum(constrained))
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# What does this do to the ensemble?
fig = plt.figure()
ax1 = fig.add_subplot(111)
ax1.plot(rcp85.Emissions.year, T[:,constrained]);
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Some, but not all, of the higher end scenarios have been constrained
out, but there is still quite a large range of total temperature change
projected for 2500 even under this constraint.

From these constraints it is possible to obtain posterior distributions
on effective radiative forcing, ECS, TCR, TCRE and other metrics.




Restart runs

Sometimes you may want to spin up FaIR in emissions-driven mode, and
then impose a constant forcing or other scenario from a certain point in
the future. The configuration of FaIR can be saved and re-used. This can
be useful for investigating things like the climate change commitment
from past emissions, because the carbon cycle and ocean thermal response
will not be in their pre-industrial state.

Note the extra tuple element (restart) in the call to fair_scm.
To activate, set the restart_out = True keyword in the first run,
and restart_in keyword in the second run.

Currently, this is only possible when going from a CO2-only run to a
CO2-only run, or a multi-forcing run to a CO2-only run. In this example
we will run from 1765 to 2020 with all forcing agents, and then
investigate the totally hypothetical scenario of a zeroing of CO2
emissions from 2020, with a constant non-CO2 radiative forcing.

# Going from all-forcing to CO2 only. Note natural forcing turned off.
C1, F1, T1, restart = fair_scm(
    emissions   = rcp45.Emissions.emissions[:255,:],
    natural     = fair.ancil.natural.Emissions.emissions[:255,:],
    restart_out = True,
    F_solar     = 0.,
    F_volcanic  = 0.,
    tropO3_forcing = 'constant',  # fancy options don't work with restarts
)

# constant non-CO2 forcing from 2019 to 2500
nonco2_rf = np.sum(F1[-1,1:]) * np.ones(481)

# run forward to 2100 with zero CO2 emissions and constant non-CO2 forcing
C2, F2, T2 = fair_scm(
    emissions   = 0.,
    other_rf    = nonco2_rf,
    useMultigas = False,
    restart_in  = restart
)

# do a normal RCP4.5 run for comparison
C45, F45, T45 = fair_scm(
    emissions  = rcp45.Emissions.emissions,
    F_solar    = 0.,
    F_volcanic = 0.,
    tropO3_forcing = 'constant',  # fancy options don't work with restarts
)





fig = plt.figure()
ax1 = fig.add_subplot(131)
ax2 = fig.add_subplot(132)
ax3 = fig.add_subplot(133)

ax1.plot(rcp45.Emissions.year, np.concatenate((C1[:,0], C2)), color='blue',
         label='zero CO2 emissions, constant non-CO2 forcing')
ax2.plot(rcp45.Emissions.year, np.concatenate((np.sum(F1,axis=1), F2)), color='blue',
         label='Emissions driven')
ax3.plot(rcp45.Emissions.year, np.concatenate((T1, T2)), color='blue',
         label='Emissions driven')

ax1.plot(rcp45.Emissions.year, C45[:,0], color='red', label='RCP4.5')
ax2.plot(rcp45.Emissions.year, np.sum(F45,axis=1), color='red', label='RCP4.5')
ax3.plot(rcp45.Emissions.year, T45, color='red', label='RCP4.5')

ax1.set_ylabel('CO2 concentrations, ppm')
ax2.set_ylabel('Radiative forcing, W/m2')
ax3.set_ylabel('Temperature anomaly, K')

ax1.set_xlabel('year')
ax2.set_xlabel('year')
ax3.set_xlabel('year')
ax1.legend();
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Switching the carbon cycle

The carbon cycle can be sped up by a factor of about 2 by using the
Generalised Impulse Response (GIR) forumlation (Leach et al.,
2020 [https://gmd.copernicus.org/preprints/gmd-2019-379/]) by setting
gir_carbon_cycle to True. This is likely to be the default in
the future.

While there are some differences between the two methods for high
temperature/carbon scenarios after 2200, the real-world (and
full-complexity) model response at this level of emissions is so
uncertain that this level of approximation is sufficient.

C1,F1,T1 = fair_scm(emissions=rcp85.Emissions.emissions)
C2,F2,T2 = fair_scm(emissions=rcp85.Emissions.emissions, gir_carbon_cycle=True)
C3,F3,T3 = fair_scm(emissions=rcp26.Emissions.emissions)
C4,F4,T4 = fair_scm(emissions=rcp26.Emissions.emissions, gir_carbon_cycle=True)
fig =plt.figure()
ax1 = fig.add_subplot(121)
ax2 = fig.add_subplot(122)
ax1.plot(np.arange(1765,2501), C1[:,0], label='RCP8.5 FaIR v1');
ax1.plot(np.arange(1765,2501), C2[:,0], label='RCP8.5 GIR');
ax1.plot(np.arange(1765,2501), C3[:,0], label='RCP2.6 FaIR v1');
ax1.plot(np.arange(1765,2501), C4[:,0], label='RCP2.6 GIR');
ax1.legend()
ax1.set_title('CO2 concentrations')
ax1.set_ylabel('ppm')
ax2.plot(np.arange(1765,2501), T1);
ax2.plot(np.arange(1765,2501), T2);
ax2.plot(np.arange(1765,2501), T3);
ax2.plot(np.arange(1765,2501), T4);
ax2.set_title('Temperature')
ax2.set_ylabel('K');
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Geoffroy temperature function

We can use a different forcing to temperature coupling other than the
one provided by default in FaIR. The two-layer model of Geoffroy et al.,
(2013
a [https://journals.ametsoc.org/jcli/article/26/6/1841/33256/Transient-Climate-Response-in-a-Two-Layer-Energy],
b [https://journals.ametsoc.org/jcli/article/26/6/1859/33259/Transient-Climate-Response-in-a-Two-Layer-Energy])
is mathematically equivalent but is specified in terms of ocean heat
capacity, heat exchange and climate feedback, and allows for diagnosis
of ocean heat uptake.

The call to fair_scm takes different parameters. Set
temperature_function="Geoffroy" to use the two-layer model.
lambda_global sets the climate feedback parameter,
ocean_heat_capacity sets ocean heat capacity for the mixed and deep
layers (2-element array), deep_ocean_efficacy is the efficacy factor
and ocean_heat_exchange is the heat transfer coefficient between the
two layers. It can be shown that the two specifications are
mathematically equivalent - slight differences in the temperature
response are probably due to timestepping and/or imprecision in the
input parameters.

Below, the model response is tuned based on the MIROC5 model (see the
Geoffroy papers for parameters).

Thanks to Zeb Nicholls and Glen Harris for implementations of the
two-layer model, some of which was used here.

fig = plt.figure()
ax1 = fig.add_subplot(221)
ax2 = fig.add_subplot(222)
ax3 = fig.add_subplot(223)
ax4 = fig.add_subplot(224)

C, F, T_irm = fair.forward.fair_scm(
    emissions = rcp45.Emissions.emissions,
    tcrecs=np.array([1.803,2.816]),
    F2x=4.45,
    scale_F2x=False,
    d=np.array([337.4, 3.53]),
)

C, F, T_tlm, lambda_eff, ohc, heatflux = fair.forward.fair_scm(
    emissions = rcp45.Emissions.emissions,
    temperature_function='Geoffroy',
    lambda_global=1.58,
    ocean_heat_capacity=np.array([8.7,158]),
    deep_ocean_efficacy=1.19,
    ocean_heat_exchange=0.73,
    F2x=4.45,
    scale_F2x=False
)

ax1.plot(rcp45.Emissions.year, T_tlm, label='Geoffroy definition');
ax1.plot(rcp45.Emissions.year, T_irm, label='Impulse response definition')
ax1.legend()
ax1.set_title('Global mean surface temperature')
ax1.set_ylabel('K')
ax2.plot(rcp45.Emissions.year, ohc)
ax2.set_title('Ocean heat uptake')
ax2.set_ylabel('J')
ax3.plot(rcp45.Emissions.year, heatflux)
ax3.set_title('TOA energy imbalance')
ax3.set_ylabel('W m$^{-2}$')
ax4.plot(rcp45.Emissions.year, lambda_eff)
ax4.set_title('Effective climate feedback')
ax4.set_ylabel('W m^${-2}$ K$^{-1}$')





Text(0, 0.5, 'W m^${-2}$ K$^{-1}$')
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fair.RCPs package


Submodules



fair.RCPs.rcp3pd module



fair.RCPs.rcp45 module



fair.RCPs.rcp6 module



fair.RCPs.rcp85 module



Module contents


	
class fair.RCPs.rcp26

	Bases: object


	
Concentrations = <fair.RCPs._shared.Concentrations object>

	




	
Emissions = <fair.RCPs._shared.Emissions object>

	




	
Forcing = <fair.RCPs._shared.Forcing object>

	




	
aviNOx_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00025067, 0.00050134, 0.00075201, 0.00100268,        0.00125335, 0.00150402, 0.00175469, 0.00200536, 0.00225603,        0.0025067 , 0.00266991, 0.00283313, 0.00299634, 0.00315955,        0.00332276, 0.00348597, 0.00364918, 0.0038124 , 0.00397561,        0.00413882, 0.00441129, 0.00468377, 0.00495624, 0.00522872,        0.00550119, 0.00577367, 0.00604614, 0.00631861, 0.00659109,        0.00686356, 0.00725895, 0.00765433, 0.00804971, 0.00844509,        0.00884048, 0.00923586, 0.00963124, 0.01002662, 0.01042201,        0.01081739, 0.01097137, 0.01112536, 0.01127934, 0.01143332,        0.01158731, 0.01174129, 0.01189528, 0.01204926, 0.01220324,        0.01235723, 0.01276429, 0.01317135, 0.01357841, 0.01398547,        0.01439253, 0.01479959, 0.01520665, 0.01561371, 0.01602077,        0.01642783, 0.01700835, 0.01758887, 0.01816939, 0.01874991,        0.01933043, 0.01991095, 0.02049147, 0.02107199, 0.02165251,        0.02223303, 0.02273665, 0.02324028, 0.02374391, 0.02424753,        0.02475116, 0.02525479, 0.02575841, 0.02626204, 0.02676567,        0.0272693 , 0.02800499, 0.02874067, 0.02947636, 0.03021205,        0.03094774, 0.03168343, 0.03241912, 0.03315481, 0.0338905 ,        0.03462619, 0.0346424 , 0.03465861, 0.03467482, 0.03469103,        0.03470724, 0.03472345, 0.03473966, 0.03475588, 0.03477209,        0.0347883 , 0.03541368, 0.03603907, 0.03666446, 0.03728984,        0.03791523, 0.03854062, 0.039166  , 0.03979139, 0.04041678,        0.04104216, 0.0412638 , 0.04148544, 0.04170708, 0.04192872,        0.04215037, 0.04237201, 0.04259365, 0.04281529, 0.04303693,        0.04325857, 0.04191362, 0.04056867, 0.03922372, 0.03787877,        0.03653381, 0.03518886, 0.03384391, 0.03249896, 0.03115401,        0.02980906, 0.02801007, 0.02621107, 0.02441208, 0.02261309,        0.02081409, 0.0190151 , 0.01721611, 0.01541711, 0.01361812,        0.01181913, 0.01114264, 0.01046616, 0.00978967, 0.00911318,        0.0084367 , 0.00776021, 0.00708372, 0.00640724, 0.00573075,        0.00505427, 0.00509806, 0.00514186, 0.00518565, 0.00522945,        0.00527325, 0.00531704, 0.00536084, 0.00540464, 0.00544843,        0.00549223, 0.00558356, 0.00567489, 0.00576622, 0.00585755,        0.00594887, 0.0060402 , 0.00613153, 0.00622286, 0.00631419,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552])

	




	
concentrations_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP3PD_MIDYEAR_CONCENTRATIONS.csv'

	




	
emissions_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP3PD_EMISSIONS.csv'

	




	
forcing_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP3PD_MIDYEAR_RADFORCING.csv'

	




	
fossilCH4_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00067878, 0.00135756, 0.00203635, 0.00271513,        0.00339391, 0.00407269, 0.00475147, 0.00543025, 0.00610904,        0.00678782, 0.02063614, 0.03448446, 0.04833279, 0.06218111,        0.07602944, 0.08987776, 0.10372608, 0.11757441, 0.13142273,        0.14527105, 0.14780829, 0.15034553, 0.15288277, 0.15542001,        0.15795725, 0.16049449, 0.16303173, 0.16556896, 0.1681062 ,        0.17064344, 0.17168718, 0.17273092, 0.17377467, 0.17481841,        0.17586215, 0.17690589, 0.17794963, 0.17899337, 0.18003711,        0.18108086, 0.18409473, 0.18710859, 0.19012246, 0.19313633,        0.1961502 , 0.19916407, 0.20217794, 0.20519181, 0.20820567,        0.21121954, 0.21604625, 0.22087295, 0.22569966, 0.23052636,        0.23535306, 0.24017977, 0.24500647, 0.24983318, 0.25465988,        0.25948659, 0.25782428, 0.25616198, 0.25449968, 0.25283738,        0.25117507, 0.24951277, 0.24785047, 0.24618817, 0.24452586,        0.24286356, 0.24287649, 0.24288942, 0.24290235, 0.24291528,        0.24292822, 0.24294115, 0.24295408, 0.24296701, 0.24297994,        0.24299287, 0.24471014, 0.2464274 , 0.24814467, 0.24986193,        0.2515792 , 0.25329646, 0.25501373, 0.25673099, 0.25844826,        0.26016552, 0.25855052, 0.25693552, 0.25532051, 0.25370551,        0.2520905 , 0.2504755 , 0.2488605 , 0.24724549, 0.24563049,        0.24401549, 0.24717167, 0.25032786, 0.25348405, 0.25664024,        0.25979643, 0.26295261, 0.2661088 , 0.26926499, 0.27242118,        0.27557737, 0.27747635, 0.27937533, 0.28127431, 0.28317329,        0.28507227, 0.28697125, 0.28887023, 0.29076921, 0.29266819,        0.29456717, 0.2971332 , 0.29969922, 0.30226524, 0.30483126,        0.30739728, 0.3099633 , 0.31252932, 0.31509535, 0.31766137,        0.32022739, 0.32289178, 0.32555616, 0.32822055, 0.33088494,        0.33354933, 0.33621371, 0.3388781 , 0.34154249, 0.34420688,        0.34687126, 0.34090843, 0.3349456 , 0.32898278, 0.32301995,        0.31705712, 0.31109429, 0.30513146, 0.29916863, 0.2932058 ,        0.28724297, 0.28978305, 0.29232312, 0.2948632 , 0.29740327,        0.29994334, 0.30248342, 0.30502349, 0.30756357, 0.31010364,        0.31264372, 0.30531903, 0.29799435, 0.29066966, 0.28334497,        0.27602029, 0.2686956 , 0.26137092, 0.25404623, 0.24672154,        0.23939686, 0.23811104, 0.23682521, 0.23553939, 0.23425357,        0.23296775, 0.23168193, 0.2303961 , 0.22911028, 0.22782446,        0.22653864, 0.22735931, 0.22817998, 0.22900065, 0.22982132,        0.23064199, 0.23146266, 0.23228333, 0.233104  , 0.23392467,        0.23474534, 0.23477211, 0.23479889, 0.23482566, 0.23485243,        0.2348792 , 0.23490597, 0.23493274, 0.23495951, 0.23498628,        0.23501305, 0.22703557, 0.21905808, 0.2110806 , 0.20310312,        0.19512563, 0.18714815, 0.17917066, 0.17119318, 0.1632157 ,        0.15523821, 0.1544694 , 0.15370059, 0.15293178, 0.15216297,        0.15139416, 0.15062535, 0.14985655, 0.14908774, 0.14831893,        0.14755012, 0.1465074 , 0.14546469, 0.14442197, 0.14337926,        0.14233654, 0.14129383, 0.14025111, 0.1392084 , 0.13816568,        0.13712296, 0.13664759, 0.13617221, 0.13569683, 0.13522146,        0.13474608, 0.1342707 , 0.13379532, 0.13331995, 0.13284457,        0.13236919, 0.13252583, 0.13268247, 0.13283911, 0.13299574,        0.13315238, 0.13330902, 0.13346566, 0.1336223 , 0.13377894,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557])

	








	
fair.RCPs.rcp3pd

	alias of rcp26






	
class fair.RCPs.rcp45

	Bases: object


	
Concentrations = <fair.RCPs._shared.Concentrations object>

	




	
Emissions = <fair.RCPs._shared.Emissions object>

	




	
Forcing = <fair.RCPs._shared.Forcing object>

	




	
aviNOx_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00025067, 0.00050134, 0.00075201, 0.00100268,        0.00125335, 0.00150402, 0.00175469, 0.00200536, 0.00225603,        0.0025067 , 0.00266991, 0.00283313, 0.00299634, 0.00315955,        0.00332276, 0.00348597, 0.00364918, 0.0038124 , 0.00397561,        0.00413882, 0.00441129, 0.00468377, 0.00495624, 0.00522872,        0.00550119, 0.00577367, 0.00604614, 0.00631861, 0.00659109,        0.00686356, 0.00725895, 0.00765433, 0.00804971, 0.00844509,        0.00884048, 0.00923586, 0.00963124, 0.01002662, 0.01042201,        0.01081739, 0.01097137, 0.01112536, 0.01127934, 0.01143332,        0.01158731, 0.01174129, 0.01189528, 0.01204926, 0.01220324,        0.01235723, 0.01276429, 0.01317135, 0.01357841, 0.01398547,        0.01439253, 0.01479959, 0.01520665, 0.01561371, 0.01602077,        0.01642783, 0.01700835, 0.01758887, 0.01816939, 0.01874991,        0.01933043, 0.01991095, 0.02049147, 0.02107199, 0.02165251,        0.02223303, 0.02273665, 0.02324028, 0.02374391, 0.02424753,        0.02475116, 0.02525479, 0.02575841, 0.02626204, 0.02676567,        0.0272693 , 0.02800499, 0.02874067, 0.02947636, 0.03021205,        0.03094774, 0.03168343, 0.03241912, 0.03315481, 0.0338905 ,        0.03462619, 0.0346424 , 0.03465861, 0.03467482, 0.03469103,        0.03470724, 0.03472345, 0.03473966, 0.03475588, 0.03477209,        0.0347883 , 0.03541368, 0.03603907, 0.03666446, 0.03728984,        0.03791523, 0.03854062, 0.039166  , 0.03979139, 0.04041678,        0.04104216, 0.0412638 , 0.04148544, 0.04170708, 0.04192872,        0.04215037, 0.04237201, 0.04259365, 0.04281529, 0.04303693,        0.04325857, 0.04191362, 0.04056867, 0.03922372, 0.03787877,        0.03653381, 0.03518886, 0.03384391, 0.03249896, 0.03115401,        0.02980906, 0.02801007, 0.02621107, 0.02441208, 0.02261309,        0.02081409, 0.0190151 , 0.01721611, 0.01541711, 0.01361812,        0.01181913, 0.01114264, 0.01046616, 0.00978967, 0.00911318,        0.0084367 , 0.00776021, 0.00708372, 0.00640724, 0.00573075,        0.00505427, 0.00509806, 0.00514186, 0.00518565, 0.00522945,        0.00527325, 0.00531704, 0.00536084, 0.00540464, 0.00544843,        0.00549223, 0.00558356, 0.00567489, 0.00576622, 0.00585755,        0.00594887, 0.0060402 , 0.00613153, 0.00622286, 0.00631419,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552])

	




	
concentrations_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP45_MIDYEAR_CONCENTRATIONS.csv'

	




	
emissions_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP45_EMISSIONS.csv'

	




	
forcing_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP45_MIDYEAR_RADFORCING.csv'

	




	
fossilCH4_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00067878, 0.00135756, 0.00203635, 0.00271513,        0.00339391, 0.00407269, 0.00475147, 0.00543025, 0.00610904,        0.00678782, 0.02063614, 0.03448446, 0.04833279, 0.06218111,        0.07602944, 0.08987776, 0.10372608, 0.11757441, 0.13142273,        0.14527105, 0.14780829, 0.15034553, 0.15288277, 0.15542001,        0.15795725, 0.16049449, 0.16303173, 0.16556896, 0.1681062 ,        0.17064344, 0.17168718, 0.17273092, 0.17377467, 0.17481841,        0.17586215, 0.17690589, 0.17794963, 0.17899337, 0.18003711,        0.18108086, 0.18409473, 0.18710859, 0.19012246, 0.19313633,        0.1961502 , 0.19916407, 0.20217794, 0.20519181, 0.20820567,        0.21121954, 0.21604625, 0.22087295, 0.22569966, 0.23052636,        0.23535306, 0.24017977, 0.24500647, 0.24983318, 0.25465988,        0.25948659, 0.25782428, 0.25616198, 0.25449968, 0.25283738,        0.25117507, 0.24951277, 0.24785047, 0.24618817, 0.24452586,        0.24286356, 0.24287649, 0.24288942, 0.24290235, 0.24291528,        0.24292822, 0.24294115, 0.24295408, 0.24296701, 0.24297994,        0.24299287, 0.24471014, 0.2464274 , 0.24814467, 0.24986193,        0.2515792 , 0.25329646, 0.25501373, 0.25673099, 0.25844826,        0.26016552, 0.25855052, 0.25693552, 0.25532051, 0.25370551,        0.2520905 , 0.2504755 , 0.2488605 , 0.24724549, 0.24563049,        0.24401549, 0.24717167, 0.25032786, 0.25348405, 0.25664024,        0.25979643, 0.26295261, 0.2661088 , 0.26926499, 0.27242118,        0.27557737, 0.27747635, 0.27937533, 0.28127431, 0.28317329,        0.28507227, 0.28697125, 0.28887023, 0.29076921, 0.29266819,        0.29456717, 0.2971332 , 0.29969922, 0.30226524, 0.30483126,        0.30739728, 0.3099633 , 0.31252932, 0.31509535, 0.31766137,        0.32022739, 0.32289178, 0.32555616, 0.32822055, 0.33088494,        0.33354933, 0.33621371, 0.3388781 , 0.34154249, 0.34420688,        0.34687126, 0.34090843, 0.3349456 , 0.32898278, 0.32301995,        0.31705712, 0.31109429, 0.30513146, 0.29916863, 0.2932058 ,        0.28724297, 0.28978305, 0.29232312, 0.2948632 , 0.29740327,        0.29994334, 0.30248342, 0.30502349, 0.30756357, 0.31010364,        0.31264372, 0.30531903, 0.29799435, 0.29066966, 0.28334497,        0.27602029, 0.2686956 , 0.26137092, 0.25404623, 0.24672154,        0.23939686, 0.23811104, 0.23682521, 0.23553939, 0.23425357,        0.23296775, 0.23168193, 0.2303961 , 0.22911028, 0.22782446,        0.22653864, 0.22735931, 0.22817998, 0.22900065, 0.22982132,        0.23064199, 0.23146266, 0.23228333, 0.233104  , 0.23392467,        0.23474534, 0.23477211, 0.23479889, 0.23482566, 0.23485243,        0.2348792 , 0.23490597, 0.23493274, 0.23495951, 0.23498628,        0.23501305, 0.22703557, 0.21905808, 0.2110806 , 0.20310312,        0.19512563, 0.18714815, 0.17917066, 0.17119318, 0.1632157 ,        0.15523821, 0.1544694 , 0.15370059, 0.15293178, 0.15216297,        0.15139416, 0.15062535, 0.14985655, 0.14908774, 0.14831893,        0.14755012, 0.1465074 , 0.14546469, 0.14442197, 0.14337926,        0.14233654, 0.14129383, 0.14025111, 0.1392084 , 0.13816568,        0.13712296, 0.13664759, 0.13617221, 0.13569683, 0.13522146,        0.13474608, 0.1342707 , 0.13379532, 0.13331995, 0.13284457,        0.13236919, 0.13252583, 0.13268247, 0.13283911, 0.13299574,        0.13315238, 0.13330902, 0.13346566, 0.1336223 , 0.13377894,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557])

	








	
fair.RCPs.rcp6

	alias of rcp60






	
class fair.RCPs.rcp60

	Bases: object


	
Concentrations = <fair.RCPs._shared.Concentrations object>

	




	
Emissions = <fair.RCPs._shared.Emissions object>

	




	
Forcing = <fair.RCPs._shared.Forcing object>

	




	
aviNOx_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00025067, 0.00050134, 0.00075201, 0.00100268,        0.00125335, 0.00150402, 0.00175469, 0.00200536, 0.00225603,        0.0025067 , 0.00266991, 0.00283313, 0.00299634, 0.00315955,        0.00332276, 0.00348597, 0.00364918, 0.0038124 , 0.00397561,        0.00413882, 0.00441129, 0.00468377, 0.00495624, 0.00522872,        0.00550119, 0.00577367, 0.00604614, 0.00631861, 0.00659109,        0.00686356, 0.00725895, 0.00765433, 0.00804971, 0.00844509,        0.00884048, 0.00923586, 0.00963124, 0.01002662, 0.01042201,        0.01081739, 0.01097137, 0.01112536, 0.01127934, 0.01143332,        0.01158731, 0.01174129, 0.01189528, 0.01204926, 0.01220324,        0.01235723, 0.01276429, 0.01317135, 0.01357841, 0.01398547,        0.01439253, 0.01479959, 0.01520665, 0.01561371, 0.01602077,        0.01642783, 0.01700835, 0.01758887, 0.01816939, 0.01874991,        0.01933043, 0.01991095, 0.02049147, 0.02107199, 0.02165251,        0.02223303, 0.02273665, 0.02324028, 0.02374391, 0.02424753,        0.02475116, 0.02525479, 0.02575841, 0.02626204, 0.02676567,        0.0272693 , 0.02800499, 0.02874067, 0.02947636, 0.03021205,        0.03094774, 0.03168343, 0.03241912, 0.03315481, 0.0338905 ,        0.03462619, 0.0346424 , 0.03465861, 0.03467482, 0.03469103,        0.03470724, 0.03472345, 0.03473966, 0.03475588, 0.03477209,        0.0347883 , 0.03541368, 0.03603907, 0.03666446, 0.03728984,        0.03791523, 0.03854062, 0.039166  , 0.03979139, 0.04041678,        0.04104216, 0.0412638 , 0.04148544, 0.04170708, 0.04192872,        0.04215037, 0.04237201, 0.04259365, 0.04281529, 0.04303693,        0.04325857, 0.04191362, 0.04056867, 0.03922372, 0.03787877,        0.03653381, 0.03518886, 0.03384391, 0.03249896, 0.03115401,        0.02980906, 0.02801007, 0.02621107, 0.02441208, 0.02261309,        0.02081409, 0.0190151 , 0.01721611, 0.01541711, 0.01361812,        0.01181913, 0.01114264, 0.01046616, 0.00978967, 0.00911318,        0.0084367 , 0.00776021, 0.00708372, 0.00640724, 0.00573075,        0.00505427, 0.00509806, 0.00514186, 0.00518565, 0.00522945,        0.00527325, 0.00531704, 0.00536084, 0.00540464, 0.00544843,        0.00549223, 0.00558356, 0.00567489, 0.00576622, 0.00585755,        0.00594887, 0.0060402 , 0.00613153, 0.00622286, 0.00631419,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552])

	




	
concentrations_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP6_MIDYEAR_CONCENTRATIONS.csv'

	




	
emissions_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP6_EMISSIONS.csv'

	




	
forcing_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP6_MIDYEAR_RADFORCING.csv'

	




	
fossilCH4_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00067878, 0.00135756, 0.00203635, 0.00271513,        0.00339391, 0.00407269, 0.00475147, 0.00543025, 0.00610904,        0.00678782, 0.02063614, 0.03448446, 0.04833279, 0.06218111,        0.07602944, 0.08987776, 0.10372608, 0.11757441, 0.13142273,        0.14527105, 0.14780829, 0.15034553, 0.15288277, 0.15542001,        0.15795725, 0.16049449, 0.16303173, 0.16556896, 0.1681062 ,        0.17064344, 0.17168718, 0.17273092, 0.17377467, 0.17481841,        0.17586215, 0.17690589, 0.17794963, 0.17899337, 0.18003711,        0.18108086, 0.18409473, 0.18710859, 0.19012246, 0.19313633,        0.1961502 , 0.19916407, 0.20217794, 0.20519181, 0.20820567,        0.21121954, 0.21604625, 0.22087295, 0.22569966, 0.23052636,        0.23535306, 0.24017977, 0.24500647, 0.24983318, 0.25465988,        0.25948659, 0.25782428, 0.25616198, 0.25449968, 0.25283738,        0.25117507, 0.24951277, 0.24785047, 0.24618817, 0.24452586,        0.24286356, 0.24287649, 0.24288942, 0.24290235, 0.24291528,        0.24292822, 0.24294115, 0.24295408, 0.24296701, 0.24297994,        0.24299287, 0.24471014, 0.2464274 , 0.24814467, 0.24986193,        0.2515792 , 0.25329646, 0.25501373, 0.25673099, 0.25844826,        0.26016552, 0.25855052, 0.25693552, 0.25532051, 0.25370551,        0.2520905 , 0.2504755 , 0.2488605 , 0.24724549, 0.24563049,        0.24401549, 0.24717167, 0.25032786, 0.25348405, 0.25664024,        0.25979643, 0.26295261, 0.2661088 , 0.26926499, 0.27242118,        0.27557737, 0.27747635, 0.27937533, 0.28127431, 0.28317329,        0.28507227, 0.28697125, 0.28887023, 0.29076921, 0.29266819,        0.29456717, 0.2971332 , 0.29969922, 0.30226524, 0.30483126,        0.30739728, 0.3099633 , 0.31252932, 0.31509535, 0.31766137,        0.32022739, 0.32289178, 0.32555616, 0.32822055, 0.33088494,        0.33354933, 0.33621371, 0.3388781 , 0.34154249, 0.34420688,        0.34687126, 0.34090843, 0.3349456 , 0.32898278, 0.32301995,        0.31705712, 0.31109429, 0.30513146, 0.29916863, 0.2932058 ,        0.28724297, 0.28978305, 0.29232312, 0.2948632 , 0.29740327,        0.29994334, 0.30248342, 0.30502349, 0.30756357, 0.31010364,        0.31264372, 0.30531903, 0.29799435, 0.29066966, 0.28334497,        0.27602029, 0.2686956 , 0.26137092, 0.25404623, 0.24672154,        0.23939686, 0.23811104, 0.23682521, 0.23553939, 0.23425357,        0.23296775, 0.23168193, 0.2303961 , 0.22911028, 0.22782446,        0.22653864, 0.22735931, 0.22817998, 0.22900065, 0.22982132,        0.23064199, 0.23146266, 0.23228333, 0.233104  , 0.23392467,        0.23474534, 0.23477211, 0.23479889, 0.23482566, 0.23485243,        0.2348792 , 0.23490597, 0.23493274, 0.23495951, 0.23498628,        0.23501305, 0.22703557, 0.21905808, 0.2110806 , 0.20310312,        0.19512563, 0.18714815, 0.17917066, 0.17119318, 0.1632157 ,        0.15523821, 0.1544694 , 0.15370059, 0.15293178, 0.15216297,        0.15139416, 0.15062535, 0.14985655, 0.14908774, 0.14831893,        0.14755012, 0.1465074 , 0.14546469, 0.14442197, 0.14337926,        0.14233654, 0.14129383, 0.14025111, 0.1392084 , 0.13816568,        0.13712296, 0.13664759, 0.13617221, 0.13569683, 0.13522146,        0.13474608, 0.1342707 , 0.13379532, 0.13331995, 0.13284457,        0.13236919, 0.13252583, 0.13268247, 0.13283911, 0.13299574,        0.13315238, 0.13330902, 0.13346566, 0.1336223 , 0.13377894,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557])

	








	
class fair.RCPs.rcp85

	Bases: object


	
Concentrations = <fair.RCPs._shared.Concentrations object>

	




	
Emissions = <fair.RCPs._shared.Emissions object>

	




	
Forcing = <fair.RCPs._shared.Forcing object>

	




	
aviNOx_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00025067, 0.00050134, 0.00075201, 0.00100268,        0.00125335, 0.00150402, 0.00175469, 0.00200536, 0.00225603,        0.0025067 , 0.00266991, 0.00283313, 0.00299634, 0.00315955,        0.00332276, 0.00348597, 0.00364918, 0.0038124 , 0.00397561,        0.00413882, 0.00441129, 0.00468377, 0.00495624, 0.00522872,        0.00550119, 0.00577367, 0.00604614, 0.00631861, 0.00659109,        0.00686356, 0.00725895, 0.00765433, 0.00804971, 0.00844509,        0.00884048, 0.00923586, 0.00963124, 0.01002662, 0.01042201,        0.01081739, 0.01097137, 0.01112536, 0.01127934, 0.01143332,        0.01158731, 0.01174129, 0.01189528, 0.01204926, 0.01220324,        0.01235723, 0.01276429, 0.01317135, 0.01357841, 0.01398547,        0.01439253, 0.01479959, 0.01520665, 0.01561371, 0.01602077,        0.01642783, 0.01700835, 0.01758887, 0.01816939, 0.01874991,        0.01933043, 0.01991095, 0.02049147, 0.02107199, 0.02165251,        0.02223303, 0.02273665, 0.02324028, 0.02374391, 0.02424753,        0.02475116, 0.02525479, 0.02575841, 0.02626204, 0.02676567,        0.0272693 , 0.02800499, 0.02874067, 0.02947636, 0.03021205,        0.03094774, 0.03168343, 0.03241912, 0.03315481, 0.0338905 ,        0.03462619, 0.0346424 , 0.03465861, 0.03467482, 0.03469103,        0.03470724, 0.03472345, 0.03473966, 0.03475588, 0.03477209,        0.0347883 , 0.03541368, 0.03603907, 0.03666446, 0.03728984,        0.03791523, 0.03854062, 0.039166  , 0.03979139, 0.04041678,        0.04104216, 0.0412638 , 0.04148544, 0.04170708, 0.04192872,        0.04215037, 0.04237201, 0.04259365, 0.04281529, 0.04303693,        0.04325857, 0.04191362, 0.04056867, 0.03922372, 0.03787877,        0.03653381, 0.03518886, 0.03384391, 0.03249896, 0.03115401,        0.02980906, 0.02801007, 0.02621107, 0.02441208, 0.02261309,        0.02081409, 0.0190151 , 0.01721611, 0.01541711, 0.01361812,        0.01181913, 0.01114264, 0.01046616, 0.00978967, 0.00911318,        0.0084367 , 0.00776021, 0.00708372, 0.00640724, 0.00573075,        0.00505427, 0.00509806, 0.00514186, 0.00518565, 0.00522945,        0.00527325, 0.00531704, 0.00536084, 0.00540464, 0.00544843,        0.00549223, 0.00558356, 0.00567489, 0.00576622, 0.00585755,        0.00594887, 0.0060402 , 0.00613153, 0.00622286, 0.00631419,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552, 0.00640552, 0.00640552, 0.00640552, 0.00640552,        0.00640552])

	




	
concentrations_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP85_MIDYEAR_CONCENTRATIONS.csv'

	




	
emissions_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP85_EMISSIONS.csv'

	




	
forcing_filename = '/home/docs/checkouts/readthedocs.org/user_builds/fair/envs/v1.6.4_a/lib/python3.6/site-packages/fair/RCPs/data/RCP85_MIDYEAR_RADFORCING.csv'

	




	
fossilCH4_frac = array([0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.        , 0.        , 0.        , 0.        ,        0.        , 0.00067878, 0.00135756, 0.00203635, 0.00271513,        0.00339391, 0.00407269, 0.00475147, 0.00543025, 0.00610904,        0.00678782, 0.02063614, 0.03448446, 0.04833279, 0.06218111,        0.07602944, 0.08987776, 0.10372608, 0.11757441, 0.13142273,        0.14527105, 0.14780829, 0.15034553, 0.15288277, 0.15542001,        0.15795725, 0.16049449, 0.16303173, 0.16556896, 0.1681062 ,        0.17064344, 0.17168718, 0.17273092, 0.17377467, 0.17481841,        0.17586215, 0.17690589, 0.17794963, 0.17899337, 0.18003711,        0.18108086, 0.18409473, 0.18710859, 0.19012246, 0.19313633,        0.1961502 , 0.19916407, 0.20217794, 0.20519181, 0.20820567,        0.21121954, 0.21604625, 0.22087295, 0.22569966, 0.23052636,        0.23535306, 0.24017977, 0.24500647, 0.24983318, 0.25465988,        0.25948659, 0.25782428, 0.25616198, 0.25449968, 0.25283738,        0.25117507, 0.24951277, 0.24785047, 0.24618817, 0.24452586,        0.24286356, 0.24287649, 0.24288942, 0.24290235, 0.24291528,        0.24292822, 0.24294115, 0.24295408, 0.24296701, 0.24297994,        0.24299287, 0.24471014, 0.2464274 , 0.24814467, 0.24986193,        0.2515792 , 0.25329646, 0.25501373, 0.25673099, 0.25844826,        0.26016552, 0.25855052, 0.25693552, 0.25532051, 0.25370551,        0.2520905 , 0.2504755 , 0.2488605 , 0.24724549, 0.24563049,        0.24401549, 0.24717167, 0.25032786, 0.25348405, 0.25664024,        0.25979643, 0.26295261, 0.2661088 , 0.26926499, 0.27242118,        0.27557737, 0.27747635, 0.27937533, 0.28127431, 0.28317329,        0.28507227, 0.28697125, 0.28887023, 0.29076921, 0.29266819,        0.29456717, 0.2971332 , 0.29969922, 0.30226524, 0.30483126,        0.30739728, 0.3099633 , 0.31252932, 0.31509535, 0.31766137,        0.32022739, 0.32289178, 0.32555616, 0.32822055, 0.33088494,        0.33354933, 0.33621371, 0.3388781 , 0.34154249, 0.34420688,        0.34687126, 0.34090843, 0.3349456 , 0.32898278, 0.32301995,        0.31705712, 0.31109429, 0.30513146, 0.29916863, 0.2932058 ,        0.28724297, 0.28978305, 0.29232312, 0.2948632 , 0.29740327,        0.29994334, 0.30248342, 0.30502349, 0.30756357, 0.31010364,        0.31264372, 0.30531903, 0.29799435, 0.29066966, 0.28334497,        0.27602029, 0.2686956 , 0.26137092, 0.25404623, 0.24672154,        0.23939686, 0.23811104, 0.23682521, 0.23553939, 0.23425357,        0.23296775, 0.23168193, 0.2303961 , 0.22911028, 0.22782446,        0.22653864, 0.22735931, 0.22817998, 0.22900065, 0.22982132,        0.23064199, 0.23146266, 0.23228333, 0.233104  , 0.23392467,        0.23474534, 0.23477211, 0.23479889, 0.23482566, 0.23485243,        0.2348792 , 0.23490597, 0.23493274, 0.23495951, 0.23498628,        0.23501305, 0.22703557, 0.21905808, 0.2110806 , 0.20310312,        0.19512563, 0.18714815, 0.17917066, 0.17119318, 0.1632157 ,        0.15523821, 0.1544694 , 0.15370059, 0.15293178, 0.15216297,        0.15139416, 0.15062535, 0.14985655, 0.14908774, 0.14831893,        0.14755012, 0.1465074 , 0.14546469, 0.14442197, 0.14337926,        0.14233654, 0.14129383, 0.14025111, 0.1392084 , 0.13816568,        0.13712296, 0.13664759, 0.13617221, 0.13569683, 0.13522146,        0.13474608, 0.1342707 , 0.13379532, 0.13331995, 0.13284457,        0.13236919, 0.13252583, 0.13268247, 0.13283911, 0.13299574,        0.13315238, 0.13330902, 0.13346566, 0.1336223 , 0.13377894,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557, 0.13393557, 0.13393557, 0.13393557, 0.13393557,        0.13393557])

	











            

          

      

      

    

  

    
      
          
            
  
fair.ancil package


Submodules



fair.ancil.cmip5_annex2_forcing module


	
class fair.ancil.cmip5_annex2_forcing.Forcing

	Bases: object


	
aero = array([ 0.   , -0.002, -0.004, -0.005, -0.007, -0.009, -0.011, -0.013,        -0.014, -0.016, -0.018, -0.02 , -0.021, -0.023, -0.025, -0.027,        -0.029, -0.03 , -0.032, -0.034, -0.036, -0.038, -0.039, -0.041,        -0.043, -0.045, -0.046, -0.048, -0.05 , -0.052, -0.054, -0.055,        -0.057, -0.059, -0.061, -0.062, -0.064, -0.066, -0.068, -0.07 ,        -0.071, -0.073, -0.075, -0.077, -0.079, -0.08 , -0.082, -0.084,        -0.086, -0.087, -0.089, -0.091, -0.093, -0.095, -0.096, -0.098,        -0.1  , -0.102, -0.104, -0.105, -0.107, -0.109, -0.111, -0.112,        -0.114, -0.116, -0.118, -0.12 , -0.121, -0.123, -0.125, -0.127,        -0.128, -0.13 , -0.132, -0.134, -0.136, -0.137, -0.139, -0.141,        -0.143, -0.145, -0.146, -0.148, -0.15 , -0.152, -0.153, -0.155,        -0.157, -0.159, -0.161, -0.162, -0.164, -0.166, -0.168, -0.169,        -0.171, -0.173, -0.175, -0.177, -0.178, -0.18 , -0.182, -0.184,        -0.185, -0.187, -0.189, -0.191, -0.192, -0.194, -0.196, -0.198,        -0.199, -0.201, -0.203, -0.205, -0.206, -0.208, -0.21 , -0.212,        -0.213, -0.215, -0.217, -0.219, -0.22 , -0.222, -0.224, -0.226,        -0.227, -0.229, -0.231, -0.233, -0.234, -0.236, -0.238, -0.24 ,        -0.241, -0.243, -0.245, -0.247, -0.248, -0.25 , -0.252, -0.254,        -0.255, -0.257, -0.259, -0.261, -0.262, -0.264, -0.266, -0.268,        -0.27 , -0.272, -0.274, -0.276, -0.278, -0.28 , -0.282, -0.284,        -0.286, -0.288, -0.289, -0.29 , -0.291, -0.292, -0.293, -0.294,        -0.296, -0.297, -0.298, -0.302, -0.305, -0.309, -0.313, -0.317,        -0.321, -0.325, -0.328, -0.332, -0.336, -0.338, -0.34 , -0.341,        -0.343, -0.345, -0.347, -0.349, -0.35 , -0.352, -0.354, -0.358,        -0.362, -0.366, -0.37 , -0.374, -0.378, -0.382, -0.386, -0.39 ,        -0.394, -0.409, -0.424, -0.439, -0.455, -0.47 , -0.485, -0.5  ,        -0.515, -0.53 , -0.546, -0.563, -0.58 , -0.598, -0.615, -0.632,        -0.65 , -0.667, -0.684, -0.701, -0.719, -0.722, -0.725, -0.728,        -0.732, -0.735, -0.738, -0.741, -0.745, -0.748, -0.751, -0.763,        -0.775, -0.788, -0.8  , -0.812, -0.824, -0.836, -0.848, -0.861,        -0.873, -0.878, -0.883, -0.888, -0.893, -0.897, -0.902, -0.907,        -0.912, -0.917, -0.922, -0.92 , -0.918, -0.916, -0.913, -0.911,        -0.909, -0.907, -0.904, -0.902, -0.9  , -0.9  ])

	




	
bcsnow = array([0.   , 0.   , 0.   , 0.   , 0.001, 0.001, 0.001, 0.001, 0.001,        0.001, 0.001, 0.002, 0.002, 0.002, 0.002, 0.002, 0.002, 0.003,        0.003, 0.003, 0.003, 0.003, 0.003, 0.003, 0.004, 0.004, 0.004,        0.004, 0.004, 0.004, 0.004, 0.005, 0.005, 0.005, 0.005, 0.005,        0.005, 0.005, 0.006, 0.006, 0.006, 0.006, 0.006, 0.006, 0.006,        0.007, 0.007, 0.007, 0.007, 0.007, 0.007, 0.007, 0.008, 0.008,        0.008, 0.008, 0.008, 0.008, 0.008, 0.009, 0.009, 0.009, 0.009,        0.009, 0.009, 0.009, 0.01 , 0.01 , 0.01 , 0.01 , 0.01 , 0.01 ,        0.01 , 0.011, 0.011, 0.011, 0.011, 0.011, 0.011, 0.011, 0.012,        0.012, 0.012, 0.012, 0.012, 0.012, 0.012, 0.013, 0.013, 0.013,        0.013, 0.013, 0.013, 0.013, 0.014, 0.014, 0.014, 0.014, 0.014,        0.014, 0.014, 0.015, 0.015, 0.015, 0.016, 0.016, 0.016, 0.016,        0.017, 0.017, 0.017, 0.018, 0.018, 0.018, 0.018, 0.019, 0.019,        0.019, 0.02 , 0.02 , 0.02 , 0.02 , 0.021, 0.021, 0.021, 0.022,        0.022, 0.022, 0.022, 0.023, 0.023, 0.023, 0.024, 0.024, 0.024,        0.024, 0.025, 0.025, 0.025, 0.026, 0.026, 0.026, 0.026, 0.027,        0.027, 0.027, 0.028, 0.028, 0.028, 0.028, 0.029, 0.029, 0.03 ,        0.03 , 0.031, 0.032, 0.032, 0.033, 0.033, 0.034, 0.035, 0.035,        0.035, 0.035, 0.035, 0.035, 0.035, 0.035, 0.035, 0.035, 0.035,        0.036, 0.036, 0.036, 0.036, 0.036, 0.036, 0.036, 0.037, 0.037,        0.037, 0.037, 0.038, 0.038, 0.039, 0.039, 0.04 , 0.04 , 0.04 ,        0.041, 0.041, 0.042, 0.042, 0.043, 0.043, 0.043, 0.044, 0.044,        0.045, 0.045, 0.046, 0.046, 0.047, 0.047, 0.048, 0.048, 0.049,        0.05 , 0.05 , 0.051, 0.051, 0.051, 0.051, 0.05 , 0.05 , 0.05 ,        0.05 , 0.049, 0.049, 0.049, 0.049, 0.049, 0.049, 0.049, 0.05 ,        0.05 , 0.05 , 0.05 , 0.051, 0.051, 0.051, 0.051, 0.05 , 0.05 ,        0.049, 0.049, 0.049, 0.048, 0.048, 0.047, 0.047, 0.046, 0.045,        0.045, 0.044, 0.043, 0.043, 0.042, 0.041, 0.041, 0.04 , 0.04 ,        0.04 , 0.04 , 0.04 , 0.04 , 0.04 , 0.04 , 0.04 , 0.04 , 0.04 ,        0.04 ])

	




	
co2 = array([ 0.000e+00, -2.300e-02, -2.400e-02, -2.400e-02, -2.500e-02,        -2.600e-02, -2.600e-02, -2.700e-02, -2.800e-02, -2.800e-02,        -2.900e-02, -2.900e-02, -2.900e-02, -2.900e-02, -2.800e-02,        -2.600e-02, -2.400e-02, -2.200e-02, -2.000e-02, -1.700e-02,        -1.400e-02, -1.100e-02, -8.000e-03, -5.000e-03, -3.000e-03,        -1.000e-03,  1.000e-03,  2.000e-03,  3.000e-03,  3.000e-03,         3.000e-03,  4.000e-03,  4.000e-03,  6.000e-03,  9.000e-03,         1.200e-02,  1.700e-02,  2.100e-02,  2.700e-02,  3.300e-02,         3.800e-02,  4.400e-02,  5.000e-02,  5.500e-02,  6.000e-02,         6.600e-02,  7.000e-02,  7.500e-02,  7.900e-02,  8.400e-02,         8.800e-02,  9.200e-02,  9.600e-02,  9.900e-02,  1.030e-01,         1.060e-01,  1.090e-01,  1.120e-01,  1.140e-01,  1.160e-01,         1.170e-01,  1.180e-01,  1.190e-01,  1.180e-01,  1.170e-01,         1.150e-01,  1.130e-01,  1.100e-01,  1.070e-01,  1.040e-01,         1.010e-01,  9.900e-02,  9.700e-02,  9.600e-02,  9.700e-02,         9.800e-02,  1.000e-01,  1.030e-01,  1.060e-01,  1.090e-01,         1.110e-01,  1.130e-01,  1.140e-01,  1.140e-01,  1.140e-01,         1.130e-01,  1.120e-01,  1.120e-01,  1.120e-01,  1.140e-01,         1.170e-01,  1.210e-01,  1.270e-01,  1.350e-01,  1.420e-01,         1.490e-01,  1.550e-01,  1.600e-01,  1.630e-01,  1.660e-01,         1.670e-01,  1.670e-01,  1.660e-01,  1.640e-01,  1.620e-01,         1.600e-01,  1.580e-01,  1.560e-01,  1.550e-01,  1.540e-01,         1.540e-01,  1.530e-01,  1.530e-01,  1.540e-01,  1.560e-01,         1.580e-01,  1.620e-01,  1.670e-01,  1.730e-01,  1.800e-01,         1.880e-01,  1.950e-01,  2.020e-01,  2.080e-01,  2.120e-01,         2.150e-01,  2.180e-01,  2.190e-01,  2.190e-01,  2.210e-01,         2.220e-01,  2.240e-01,  2.280e-01,  2.320e-01,  2.380e-01,         2.440e-01,  2.500e-01,  2.580e-01,  2.660e-01,  2.740e-01,         2.830e-01,  2.930e-01,  3.020e-01,  3.110e-01,  3.190e-01,         3.250e-01,  3.300e-01,  3.340e-01,  3.360e-01,  3.370e-01,         3.390e-01,  3.410e-01,  3.440e-01,  3.490e-01,  3.550e-01,         3.620e-01,  3.690e-01,  3.760e-01,  3.830e-01,  3.890e-01,         3.950e-01,  4.000e-01,  4.060e-01,  4.120e-01,  4.190e-01,         4.270e-01,  4.360e-01,  4.450e-01,  4.530e-01,  4.600e-01,         4.660e-01,  4.720e-01,  4.760e-01,  4.810e-01,  4.860e-01,         4.910e-01,  4.970e-01,  5.030e-01,  5.100e-01,  5.170e-01,         5.230e-01,  5.300e-01,  5.360e-01,  5.420e-01,  5.480e-01,         5.550e-01,  5.630e-01,  5.700e-01,  5.770e-01,  5.840e-01,         5.900e-01,  5.950e-01,  5.980e-01,  5.990e-01,  5.990e-01,         5.990e-01,  5.990e-01,  5.980e-01,  5.980e-01,  6.010e-01,         6.040e-01,  6.080e-01,  6.150e-01,  6.230e-01,  6.310e-01,         6.410e-01,  6.510e-01,  6.620e-01,  6.730e-01,  6.850e-01,         6.980e-01,  7.090e-01,  7.190e-01,  7.270e-01,  7.350e-01,         7.480e-01,  7.620e-01,  7.780e-01,  7.940e-01,  8.110e-01,         8.280e-01,  8.460e-01,  8.650e-01,  8.850e-01,  9.040e-01,         9.200e-01,  9.380e-01,  9.600e-01,  9.870e-01,  1.018e+00,         1.046e+00,  1.066e+00,  1.085e+00,  1.110e+00,  1.136e+00,         1.158e+00,  1.180e+00,  1.208e+00,  1.240e+00,  1.266e+00,         1.287e+00,  1.305e+00,  1.318e+00,  1.332e+00,  1.354e+00,         1.381e+00,  1.404e+00,  1.428e+00,  1.459e+00,  1.489e+00,         1.510e+00,  1.532e+00,  1.563e+00,  1.594e+00,  1.624e+00,         1.654e+00,  1.684e+00,  1.711e+00,  1.736e+00,  1.762e+00,         1.789e+00,  1.816e+00])

	




	
contrails = array([0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.   , 0.   , 0.001, 0.001, 0.001, 0.002,        0.002, 0.002, 0.002, 0.002, 0.002, 0.003, 0.003, 0.003, 0.003,        0.004, 0.004, 0.004, 0.004, 0.004, 0.004, 0.005, 0.005, 0.005,        0.006, 0.007, 0.008, 0.009, 0.009, 0.009, 0.009, 0.01 , 0.01 ,        0.01 , 0.01 , 0.011, 0.011, 0.012, 0.012, 0.012, 0.012, 0.012,        0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019, 0.019, 0.02 ,        0.022, 0.024, 0.025, 0.027, 0.028, 0.029, 0.031, 0.033, 0.033,        0.033, 0.034, 0.038, 0.04 , 0.042, 0.044, 0.046, 0.044, 0.048,        0.05 ])

	




	
forcing = array([[ 1.750e+03,  0.000e+00,  0.000e+00, ...,  0.000e+00,  0.000e+00,         -1.000e-03],        [ 1.751e+03, -2.300e-02,  4.000e-03, ...,  0.000e+00, -1.400e-02,          0.000e+00],        [ 1.752e+03, -2.400e-02,  6.000e-03, ...,  0.000e+00, -2.900e-02,          0.000e+00],        ...,        [ 2.009e+03,  1.762e+00,  9.990e-01, ...,  4.400e-02, -2.700e-02,         -1.250e-01],        [ 2.010e+03,  1.789e+00,  1.005e+00, ...,  4.800e-02,  1.000e-03,         -1.000e-01],        [ 2.011e+03,  1.816e+00,  1.015e+00, ...,  5.000e-02,  3.000e-02,         -1.250e-01]])

	




	
ghg_other = array([0.   , 0.004, 0.006, 0.007, 0.008, 0.01 , 0.011, 0.013, 0.014,        0.015, 0.016, 0.017, 0.017, 0.018, 0.018, 0.018, 0.018, 0.018,        0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018,        0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018, 0.018,        0.018, 0.018, 0.018, 0.019, 0.019, 0.019, 0.02 , 0.02 , 0.021,        0.022, 0.023, 0.023, 0.024, 0.025, 0.025, 0.026, 0.026, 0.026,        0.026, 0.026, 0.026, 0.026, 0.026, 0.026, 0.026, 0.027, 0.027,        0.028, 0.029, 0.03 , 0.031, 0.032, 0.034, 0.035, 0.037, 0.038,        0.04 , 0.041, 0.042, 0.043, 0.044, 0.045, 0.045, 0.045, 0.045,        0.044, 0.043, 0.041, 0.039, 0.037, 0.036, 0.035, 0.035, 0.036,        0.037, 0.038, 0.04 , 0.041, 0.042, 0.043, 0.044, 0.044, 0.045,        0.046, 0.046, 0.047, 0.048, 0.049, 0.05 , 0.051, 0.052, 0.054,        0.055, 0.057, 0.058, 0.06 , 0.061, 0.062, 0.063, 0.064, 0.066,        0.067, 0.068, 0.07 , 0.071, 0.073, 0.075, 0.077, 0.079, 0.081,        0.083, 0.084, 0.086, 0.088, 0.089, 0.091, 0.092, 0.094, 0.096,        0.098, 0.1  , 0.102, 0.104, 0.106, 0.107, 0.108, 0.109, 0.11 ,        0.111, 0.111, 0.112, 0.113, 0.114, 0.115, 0.117, 0.12 , 0.123,        0.127, 0.13 , 0.134, 0.138, 0.141, 0.145, 0.148, 0.151, 0.155,        0.159, 0.163, 0.167, 0.171, 0.175, 0.18 , 0.185, 0.189, 0.193,        0.196, 0.199, 0.201, 0.203, 0.205, 0.207, 0.21 , 0.214, 0.218,        0.222, 0.226, 0.23 , 0.234, 0.237, 0.241, 0.244, 0.247, 0.251,        0.254, 0.257, 0.261, 0.264, 0.267, 0.27 , 0.273, 0.276, 0.279,        0.283, 0.287, 0.291, 0.296, 0.302, 0.308, 0.315, 0.323, 0.332,        0.341, 0.349, 0.358, 0.366, 0.374, 0.383, 0.392, 0.402, 0.412,        0.424, 0.437, 0.451, 0.466, 0.483, 0.5  , 0.519, 0.538, 0.558,        0.578, 0.598, 0.617, 0.636, 0.656, 0.675, 0.696, 0.717, 0.737,        0.757, 0.776, 0.795, 0.813, 0.832, 0.853, 0.872, 0.888, 0.9  ,        0.909, 0.916, 0.923, 0.93 , 0.937, 0.944, 0.952, 0.957, 0.961,        0.965, 0.969, 0.973, 0.976, 0.981, 0.986, 0.992, 0.999, 1.005,        1.015])

	




	
landuse = array([ 0.   ,  0.   , -0.001, -0.001, -0.002, -0.002, -0.002, -0.003,        -0.003, -0.004, -0.004, -0.004, -0.005, -0.005, -0.006, -0.006,        -0.006, -0.007, -0.007, -0.008, -0.008, -0.008, -0.009, -0.009,        -0.01 , -0.01 , -0.01 , -0.011, -0.011, -0.012, -0.012, -0.012,        -0.013, -0.013, -0.014, -0.014, -0.014, -0.015, -0.015, -0.016,        -0.016, -0.016, -0.017, -0.017, -0.018, -0.018, -0.018, -0.019,        -0.019, -0.02 , -0.02 , -0.02 , -0.021, -0.021, -0.022, -0.022,        -0.022, -0.023, -0.023, -0.024, -0.024, -0.024, -0.025, -0.025,        -0.026, -0.026, -0.026, -0.027, -0.027, -0.028, -0.028, -0.028,        -0.029, -0.029, -0.03 , -0.03 , -0.03 , -0.031, -0.031, -0.032,        -0.032, -0.032, -0.033, -0.033, -0.034, -0.034, -0.034, -0.035,        -0.035, -0.036, -0.036, -0.036, -0.037, -0.037, -0.038, -0.038,        -0.038, -0.039, -0.039, -0.04 , -0.04 , -0.04 , -0.041, -0.041,        -0.041, -0.042, -0.042, -0.042, -0.043, -0.043, -0.043, -0.044,        -0.044, -0.044, -0.045, -0.045, -0.045, -0.046, -0.046, -0.046,        -0.047, -0.047, -0.047, -0.048, -0.048, -0.049, -0.049, -0.049,        -0.05 , -0.05 , -0.05 , -0.051, -0.051, -0.052, -0.052, -0.053,        -0.053, -0.053, -0.054, -0.054, -0.055, -0.055, -0.056, -0.056,        -0.057, -0.057, -0.058, -0.058, -0.059, -0.059, -0.06 , -0.061,        -0.061, -0.062, -0.062, -0.063, -0.063, -0.064, -0.064, -0.065,        -0.065, -0.066, -0.066, -0.067, -0.068, -0.068, -0.069, -0.069,        -0.07 , -0.071, -0.071, -0.072, -0.073, -0.073, -0.074, -0.075,        -0.076, -0.076, -0.077, -0.078, -0.079, -0.08 , -0.081, -0.081,        -0.082, -0.083, -0.084, -0.085, -0.086, -0.087, -0.088, -0.089,        -0.09 , -0.092, -0.093, -0.094, -0.095, -0.096, -0.097, -0.099,        -0.1  , -0.102, -0.103, -0.105, -0.106, -0.108, -0.109, -0.111,        -0.112, -0.114, -0.116, -0.117, -0.119, -0.12 , -0.122, -0.123,        -0.125, -0.126, -0.127, -0.129, -0.13 , -0.131, -0.132, -0.134,        -0.135, -0.136, -0.137, -0.138, -0.138, -0.139, -0.14 , -0.141,        -0.141, -0.142, -0.143, -0.143, -0.144, -0.144, -0.145, -0.145,        -0.146, -0.146, -0.146, -0.147, -0.147, -0.147, -0.148, -0.148,        -0.148, -0.148, -0.149, -0.149, -0.149, -0.149, -0.149, -0.149,        -0.15 , -0.15 , -0.15 , -0.15 , -0.15 , -0.15 ])

	




	
solar = array([ 0.   , -0.014, -0.029, -0.033, -0.043, -0.054, -0.055, -0.048,        -0.05 , -0.102, -0.112, -0.016, -0.007, -0.018, -0.022, -0.054,        -0.048, -0.036,  0.016,  0.05 ,  0.081,  0.055,  0.052,  0.016,        -0.002, -0.038, -0.045, -0.036,  0.017, -0.034, -0.069, -0.057,        -0.028, -0.065, -0.059, -0.046, -0.022, -0.001,  0.034, -0.033,        -0.058, -0.056, -0.051, -0.065, -0.064, -0.027, -0.033, -0.043,        -0.045, -0.047, -0.055, -0.021, -0.01 , -0.033, -0.04 , -0.046,        -0.036, -0.057, -0.065, -0.065, -0.07 , -0.072, -0.072, -0.069,        -0.064, -0.062, -0.052, -0.048, -0.053, -0.054, -0.059, -0.065,        -0.066, -0.068, -0.059, -0.052, -0.044, -0.018, -0.008, -0.006,         0.002,  0.002, -0.02 , -0.035, -0.038, -0.033,  0.017,  0.055,         0.051,  0.028,  0.027,  0.007, -0.006, -0.013, -0.024, -0.026,        -0.024, -0.062, -0.018,  0.043,  0.024,  0.016,  0.02 ,  0.011,        -0.01 , -0.027, -0.037, -0.037, -0.02 , -0.007,  0.029,  0.036,         0.013,  0.006, -0.017, -0.018, -0.021, -0.037, -0.039, -0.005,        -0.028,  0.025,  0.012,  0.015,  0.   , -0.015, -0.029, -0.033,        -0.041, -0.044, -0.039, -0.007, -0.019, -0.031,  0.018,  0.002,        -0.014, -0.033, -0.037, -0.041, -0.041, -0.02 ,  0.004,  0.035,         0.072,  0.052,  0.023, -0.003, -0.012, -0.017, -0.028, -0.043,        -0.048, -0.036,  0.011, -0.016,  0.028, -0.001,  0.02 , -0.002,        -0.006, -0.032, -0.045, -0.042, -0.033,  0.013,  0.068,  0.086,         0.121,  0.073,  0.039,  0.012, -0.013, -0.025, -0.029, -0.015,         0.02 ,  0.063,  0.033,  0.028,  0.048,  0.009, -0.016, -0.029,        -0.027, -0.008,  0.068,  0.089,  0.08 ,  0.094,  0.07 ,  0.057,         0.03 , -0.005, -0.011,  0.019,  0.025,  0.093,  0.146,  0.123,         0.11 ,  0.037,  0.045,  0.025,  0.003,  0.015,  0.064,  0.129,         0.194,  0.159,  0.151,  0.11 ,  0.051,  0.038,  0.019,  0.008,         0.012,  0.055,  0.086,  0.077,  0.092,  0.082,  0.076,  0.044,         0.023,  0.006, -0.003,  0.04 ,  0.129,  0.167,  0.15 ,  0.147,         0.094,  0.091,  0.016,  0.011,  0.012,  0.015,  0.095,  0.151,         0.118,  0.126,  0.137,  0.063,  0.027,  0.02 ,  0.003,  0.016,         0.062,  0.104,  0.127,  0.114,  0.108,  0.042,  0.012, -0.011,        -0.016, -0.017, -0.025, -0.027,  0.001,  0.03 ])

	




	
strato3 = array([ 0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,         0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   ,  0.   , -0.001,        -0.001, -0.001, -0.001, -0.001, -0.001, -0.001, -0.001, -0.001,        -0.001, -0.002, -0.001, -0.001, -0.002, -0.002, -0.002, -0.002,        -0.002, -0.002, -0.002, -0.002, -0.003, -0.003, -0.003, -0.003,        -0.003, -0.003, -0.003, -0.003, -0.003, -0.004, -0.004, -0.004,        -0.004, -0.004, -0.004, -0.004, -0.005, -0.005, -0.005, -0.005,        -0.005, -0.005, -0.006, -0.006, -0.006, -0.006, -0.007, -0.007,        -0.007, -0.008, -0.008, -0.008, -0.009, -0.009, -0.01 , -0.011,        -0.011, -0.012, -0.013, -0.014, -0.014, -0.016, -0.017, -0.018,        -0.019, -0.021, -0.022, -0.024, -0.026, -0.027, -0.029, -0.031,        -0.033, -0.035, -0.037, -0.038, -0.04 , -0.042, -0.044, -0.046,        -0.048, -0.05 , -0.052, -0.054, -0.055, -0.056, -0.057, -0.057,        -0.057, -0.056, -0.056, -0.055, -0.055, -0.054, -0.053, -0.053,        -0.052, -0.052, -0.051, -0.051, -0.05 , -0.05 ])

	




	
stwv = array([0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   , 0.   ,        0.   , 0.   , 0.   , 0.001, 0.001, 0.001, 0.001, 0.001, 0.001,        0.001, 0.001, 0.001, 0.001, 0.001, 0.001, 0.001, 0.001, 0.001,        0.001, 0.001, 0.001, 0.002, 0.002, 0.002, 0.002, 0.002, 0.002,        0.002, 0.002, 0.002, 0.002, 0.002, 0.002, 0.002, 0.002, 0.002,        0.002, 0.002, 0.002, 0.002, 0.003, 0.003, 0.003, 0.003, 0.003,        0.003, 0.003, 0.003, 0.003, 0.003, 0.003, 0.003, 0.003, 0.003,        0.004, 0.004, 0.004, 0.004, 0.004, 0.004, 0.004, 0.004, 0.004,        0.004, 0.004, 0.004, 0.005, 0.005, 0.005, 0.005, 0.005, 0.005,        0.005, 0.005, 0.005, 0.005, 0.005, 0.005, 0.006, 0.006, 0.006,        0.006, 0.006, 0.006, 0.006, 0.006, 0.006, 0.006, 0.007, 0.007,        0.007, 0.007, 0.007, 0.007, 0.007, 0.007, 0.007, 0.007, 0.008,        0.008, 0.008, 0.008, 0.008, 0.008, 0.008, 0.008, 0.009, 0.009,        0.009, 0.009, 0.009, 0.009, 0.009, 0.009, 0.01 , 0.01 , 0.01 ,        0.01 , 0.01 , 0.01 , 0.01 , 0.011, 0.011, 0.011, 0.011, 0.011,        0.011, 0.011, 0.012, 0.012, 0.012, 0.012, 0.012, 0.012, 0.013,        0.013, 0.013, 0.013, 0.013, 0.014, 0.014, 0.014, 0.014, 0.015,        0.015, 0.015, 0.016, 0.016, 0.016, 0.017, 0.017, 0.017, 0.018,        0.018, 0.019, 0.019, 0.019, 0.02 , 0.02 , 0.021, 0.021, 0.022,        0.022, 0.022, 0.023, 0.023, 0.024, 0.024, 0.025, 0.025, 0.025,        0.026, 0.026, 0.027, 0.027, 0.027, 0.028, 0.028, 0.029, 0.029,        0.029, 0.03 , 0.03 , 0.03 , 0.031, 0.031, 0.032, 0.032, 0.032,        0.033, 0.033, 0.034, 0.034, 0.035, 0.036, 0.036, 0.037, 0.038,        0.038, 0.039, 0.04 , 0.041, 0.041, 0.042, 0.043, 0.044, 0.045,        0.046, 0.047, 0.048, 0.049, 0.05 , 0.05 , 0.051, 0.052, 0.053,        0.054, 0.055, 0.056, 0.057, 0.058, 0.059, 0.061, 0.062, 0.063,        0.064, 0.065, 0.065, 0.066, 0.067, 0.067, 0.068, 0.068, 0.069,        0.069, 0.069, 0.07 , 0.07 , 0.07 , 0.071, 0.071, 0.071, 0.071,        0.071, 0.071, 0.071, 0.071, 0.071, 0.071, 0.072, 0.072, 0.072,        0.073])

	




	
total = array([-1.00000000e-03, -3.50000000e-02, -5.10000000e-02, -5.50000000e-02,        -6.60000000e-02, -7.42000000e-01, -7.90000000e-02, -7.40000000e-02,        -7.70000000e-02, -1.30000000e-01, -2.02000000e-01, -1.13800000e+00,        -3.37000000e-01, -1.41000000e-01, -7.50000000e-02, -8.90000000e-02,        -7.90000000e-02, -6.60000000e-02, -1.30000000e-02,  2.10000000e-02,         5.40000000e-02,  2.90000000e-02, -4.30000000e-02, -2.70000000e-02,        -3.00000000e-02, -6.10000000e-02, -6.60000000e-02, -5.90000000e-02,        -7.30000000e-02, -1.31000000e-01, -1.13000000e-01, -8.60000000e-02,        -5.60000000e-02, -7.94900000e+00, -6.08000000e-01, -1.91000000e-01,        -7.00000000e-02, -2.20000000e-02, -1.13000000e-01, -8.30000000e-02,        -7.20000000e-02, -5.80000000e-02, -4.70000000e-02, -5.80000000e-02,        -2.10000000e-01, -9.00000000e-03, -7.92000000e-01, -9.00000000e-02,        -3.40000000e-02, -1.60000000e-02, -2.00000000e-02, -1.36000000e-01,        -1.70000000e-02, -1.00000000e-03, -2.25000000e-01, -7.00000000e-02,        -4.00000000e-03, -1.10000000e-02, -1.60000000e-02, -6.96200000e+00,        -2.27500000e+00, -8.58000000e-01, -3.32000000e-01, -1.29000000e-01,        -1.80000000e-02, -1.16470000e+01, -4.56300000e+00, -2.43000000e+00,        -9.32000000e-01, -3.60000000e-01, -6.90000000e-02, -3.90000000e-02,        -4.10000000e-02, -4.40000000e-02, -3.60000000e-02, -2.70000000e-02,        -1.80000000e-02,  1.10000000e-02,  2.20000000e-02,  2.50000000e-02,         3.40000000e-02, -1.50500000e+00, -1.21900000e+00, -6.14000000e-01,        -2.39000000e-01, -4.95100000e+00, -1.41300000e+00, -4.55000000e-01,        -1.30000000e-01, -2.90000000e-02, -6.00000000e-03,  1.30000000e-02,         1.50000000e-02, -3.40000000e-02, -2.25514052e-17,  1.60000000e-02,        -4.40000000e-02, -2.80000000e-02,  3.40000000e-02,  1.00000000e-01,        -1.80000000e-02,  0.00000000e+00,  5.20000000e-02,  4.10000000e-02,         4.50000000e-02, -2.50000000e-02, -9.62000000e-01, -1.48700000e+00,        -6.95000000e-01, -2.33000000e-01, -4.70000000e-02,  1.00000000e-02,        -2.87000000e-01, -1.93000000e-01, -9.00000000e-02, -1.20000000e-02,         1.60000000e-02,  2.90000000e-02,  3.40000000e-02,  5.00000000e-02,         3.50000000e-02,  9.60000000e-02,  9.20000000e-02,  5.20000000e-02,         6.80000000e-02,  8.20000000e-02, -5.30000000e-02, -3.10000000e-02,         1.10000000e-02,  3.70000000e-02,  6.90000000e-02,  1.03000000e-01,         9.70000000e-02, -1.06100000e+00, -3.40500000e+00, -1.41500000e+00,        -7.47000000e-01, -7.82000000e-01, -4.03000000e-01, -5.72000000e-01,        -8.13000000e-01, -5.57000000e-01, -3.25000000e-01,  4.20000000e-02,         2.12000000e-01,  2.72000000e-01, -1.78000000e-01, -1.75000000e-01,        -5.60000000e-02,  1.15000000e-01,  1.82000000e-01,  1.95000000e-01,        -2.78000000e-01, -1.55900000e+00, -5.03000000e-01, -4.40000000e-02,         1.59000000e-01,  8.90000000e-02,  9.60000000e-02,  2.31000000e-01,         2.61000000e-01,  2.68000000e-01, -1.60000000e-01, -2.71000000e-01,         9.80000000e-02,  3.06000000e-01,  3.99000000e-01,  4.56000000e-01,         5.03000000e-01,  4.65000000e-01,  2.68000000e-01,  2.72000000e-01,         3.75000000e-01,  4.18000000e-01,  3.68000000e-01,  3.86000000e-01,         4.50000000e-01,  5.00000000e-01,  4.04000000e-01,  2.82000000e-01,         4.08000000e-01,  4.04000000e-01,  3.15000000e-01,  3.38000000e-01,         4.24000000e-01,  4.54000000e-01,  5.67000000e-01,  5.98000000e-01,         5.50000000e-01,  5.98000000e-01,  6.08000000e-01,  6.27000000e-01,         5.54000000e-01,  5.21000000e-01,  5.66000000e-01,  5.97000000e-01,         6.03000000e-01,  6.71000000e-01,  7.27000000e-01,  6.83000000e-01,         6.76000000e-01,  6.25000000e-01,  5.86000000e-01,  5.95000000e-01,         5.52000000e-01,  6.21000000e-01,  7.04000000e-01,  7.79000000e-01,         8.78000000e-01,  8.53000000e-01,  7.29000000e-01,  5.44000000e-01,         4.40000000e-01, -3.94000000e-01, -1.05900000e+00, -3.34000000e-01,         1.83000000e-01,  4.42000000e-01,  1.91000000e-01,  2.60000000e-02,         4.87000000e-01,  7.87000000e-01,  8.72000000e-01,  7.82000000e-01,         6.77000000e-01,  2.73000000e-01,  7.05000000e-01,  1.01600000e+00,         1.07900000e+00,  1.14700000e+00,  1.27800000e+00,  1.30800000e+00,         8.50000000e-02, -4.34000000e-01,  6.53000000e-01,  1.10700000e+00,         1.11400000e+00,  1.25400000e+00,  1.42700000e+00,  1.56900000e+00,         1.56700000e+00,  4.03000000e-01, -1.24100000e+00,  5.04000000e-01,         1.21800000e+00,  1.49200000e+00,  1.57700000e+00,  1.66700000e+00,         1.79900000e+00,  1.90300000e+00,  1.94900000e+00,  1.96600000e+00,         1.99800000e+00,  1.94700000e+00,  1.98600000e+00,  1.97600000e+00,         1.98600000e+00,  2.02200000e+00,  2.05400000e+00,  2.06100000e+00,         2.15500000e+00,  2.19900000e+00])

	




	
tropo3 = array([0.   , 0.   , 0.001, 0.001, 0.002, 0.002, 0.003, 0.003, 0.003,        0.004, 0.004, 0.005, 0.005, 0.006, 0.006, 0.006, 0.007, 0.007,        0.008, 0.008, 0.009, 0.009, 0.009, 0.01 , 0.01 , 0.011, 0.011,        0.011, 0.012, 0.012, 0.013, 0.013, 0.014, 0.014, 0.014, 0.015,        0.015, 0.016, 0.016, 0.017, 0.017, 0.017, 0.018, 0.018, 0.019,        0.019, 0.02 , 0.02 , 0.02 , 0.021, 0.021, 0.022, 0.022, 0.023,        0.023, 0.023, 0.024, 0.024, 0.025, 0.025, 0.025, 0.026, 0.026,        0.027, 0.027, 0.028, 0.028, 0.028, 0.029, 0.029, 0.03 , 0.03 ,        0.031, 0.031, 0.031, 0.032, 0.032, 0.033, 0.033, 0.034, 0.034,        0.034, 0.035, 0.035, 0.036, 0.036, 0.037, 0.037, 0.037, 0.038,        0.038, 0.039, 0.039, 0.039, 0.04 , 0.04 , 0.041, 0.041, 0.042,        0.042, 0.042, 0.043, 0.044, 0.045, 0.046, 0.047, 0.048, 0.049,        0.05 , 0.05 , 0.051, 0.052, 0.053, 0.054, 0.055, 0.056, 0.057,        0.058, 0.059, 0.059, 0.06 , 0.061, 0.062, 0.063, 0.064, 0.065,        0.066, 0.067, 0.067, 0.068, 0.069, 0.07 , 0.071, 0.072, 0.073,        0.074, 0.075, 0.075, 0.076, 0.077, 0.078, 0.079, 0.08 , 0.081,        0.082, 0.083, 0.083, 0.084, 0.085, 0.086, 0.087, 0.088, 0.089,        0.09 , 0.091, 0.092, 0.092, 0.093, 0.094, 0.095, 0.096, 0.097,        0.098, 0.1  , 0.101, 0.102, 0.103, 0.104, 0.105, 0.107, 0.108,        0.109, 0.11 , 0.111, 0.113, 0.114, 0.115, 0.116, 0.117, 0.119,        0.12 , 0.122, 0.124, 0.126, 0.128, 0.13 , 0.133, 0.135, 0.137,        0.139, 0.141, 0.143, 0.146, 0.148, 0.15 , 0.152, 0.154, 0.156,        0.158, 0.161, 0.163, 0.168, 0.173, 0.178, 0.183, 0.188, 0.193,        0.198, 0.203, 0.208, 0.213, 0.218, 0.223, 0.228, 0.233, 0.239,        0.244, 0.249, 0.254, 0.259, 0.264, 0.27 , 0.277, 0.284, 0.29 ,        0.297, 0.304, 0.31 , 0.317, 0.324, 0.33 , 0.335, 0.339, 0.343,        0.348, 0.352, 0.356, 0.36 , 0.365, 0.369, 0.373, 0.375, 0.376,        0.378, 0.379, 0.38 , 0.382, 0.383, 0.385, 0.386, 0.388, 0.389,        0.39 , 0.391, 0.393, 0.394, 0.395, 0.396, 0.398, 0.399, 0.4  ,        0.4  ])

	




	
volcanic = array([-1.0000e-03,  0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,        -6.6400e-01,  0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,        -6.0000e-02, -1.0930e+00, -3.0000e-01, -9.3000e-02, -2.1000e-02,        -3.0000e-03,  0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,         0.0000e+00,  0.0000e+00, -7.0000e-02, -2.0000e-02, -5.0000e-03,        -1.0000e-03,  0.0000e+00,  0.0000e+00, -6.7000e-02, -7.1000e-02,        -1.8000e-02, -4.0000e-03, -1.0000e-03, -7.8570e+00, -5.2200e-01,        -1.2100e-01, -2.7000e-02, -2.0000e-03, -1.3300e-01, -4.1000e-02,        -9.0000e-03, -1.0000e-03,  0.0000e+00,  0.0000e+00, -1.5700e-01,         0.0000e+00, -7.8100e-01, -7.1000e-02, -1.6000e-02, -2.0000e-03,         0.0000e+00, -1.5400e-01, -4.8000e-02, -1.1000e-02, -2.3000e-01,        -7.0000e-02, -1.6000e-02, -2.0000e-03,  0.0000e+00, -6.9470e+00,        -2.2540e+00, -8.3600e-01, -3.0800e-01, -1.0900e-01,  0.0000e+00,        -1.1629e+01, -4.5530e+00, -2.4190e+00, -9.1500e-01, -3.3700e-01,        -3.9000e-02,  0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,         0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,  0.0000e+00,         0.0000e+00, -1.5380e+00, -1.2290e+00, -6.0500e-01, -2.2300e-01,        -4.9350e+00, -1.4450e+00, -5.2300e-01, -1.9200e-01, -6.9000e-02,        -4.7000e-02, -1.3000e-02, -3.0000e-03, -5.2000e-02, -1.4000e-02,        -3.0000e-03, -7.1000e-02, -2.0000e-02, -5.0000e-03, -1.0000e-03,        -1.0000e-01, -7.5000e-02, -2.5000e-02, -2.5000e-02,  0.0000e+00,        -5.0000e-02, -9.7500e-01, -1.5000e+00, -7.2500e-01, -2.7500e-01,        -1.2500e-01, -7.5000e-02, -3.5000e-01, -2.5000e-01, -1.2500e-01,        -5.0000e-02, -2.5000e-02,  0.0000e+00,  0.0000e+00, -2.5000e-02,        -2.5000e-02, -2.5000e-02, -2.5000e-02, -7.5000e-02, -5.0000e-02,        -2.5000e-02, -1.5000e-01, -1.2500e-01, -7.5000e-02, -5.0000e-02,        -2.5000e-02, -2.5000e-02, -2.5000e-02, -1.1750e+00, -3.5750e+00,        -1.5750e+00, -9.0000e-01, -9.2500e-01, -5.5000e-01, -7.2500e-01,        -9.7500e-01, -7.5000e-01, -5.5000e-01, -2.2500e-01, -1.0000e-01,        -2.5000e-02, -4.5000e-01, -4.2500e-01, -3.0000e-01, -1.2500e-01,        -5.0000e-02, -2.5000e-02, -5.0000e-01, -1.8000e+00, -8.0000e-01,        -3.2500e-01, -1.7500e-01, -2.2500e-01, -2.5000e-01, -1.0000e-01,        -7.5000e-02, -5.0000e-02, -4.7500e-01, -6.0000e-01, -2.5000e-01,        -1.0000e-01, -7.5000e-02, -5.0000e-02, -5.0000e-02, -5.0000e-02,        -2.2500e-01, -2.0000e-01, -7.5000e-02, -2.5000e-02, -7.5000e-02,        -7.5000e-02, -5.0000e-02, -5.0000e-02, -1.2500e-01, -2.5000e-01,        -1.5000e-01, -1.2500e-01, -2.0000e-01, -1.7500e-01, -1.0000e-01,        -1.0000e-01, -7.5000e-02, -7.5000e-02, -1.2500e-01, -1.0000e-01,        -7.5000e-02, -5.0000e-02, -1.0000e-01, -1.0000e-01, -5.0000e-02,        -5.0000e-02, -5.0000e-02, -5.0000e-02, -5.0000e-02, -7.5000e-02,        -7.5000e-02, -5.0000e-02, -1.0000e-01, -7.5000e-02, -1.0000e-01,        -5.0000e-02, -2.5000e-02, -2.5000e-02,  0.0000e+00,  0.0000e+00,        -1.2500e-01, -2.7500e-01, -3.2500e-01, -1.1500e+00, -1.8000e+00,        -1.0750e+00, -5.7500e-01, -3.7500e-01, -6.7500e-01, -8.5000e-01,        -4.2500e-01, -1.5000e-01, -1.0000e-01, -2.0000e-01, -3.2500e-01,        -7.5000e-01, -3.5000e-01, -1.2500e-01, -2.0000e-01, -2.2500e-01,        -1.2500e-01, -1.2500e-01, -1.3250e+00, -1.8750e+00, -7.5000e-01,        -3.2500e-01, -3.5000e-01, -2.5000e-01, -2.0000e-01, -1.5000e-01,        -1.5000e-01, -1.3500e+00, -3.0250e+00, -1.2250e+00, -5.0000e-01,        -2.5000e-01, -1.7500e-01, -1.2500e-01, -7.5000e-02, -5.0000e-02,        -5.0000e-02, -5.0000e-02, -5.0000e-02, -7.5000e-02, -5.0000e-02,        -7.5000e-02, -1.0000e-01, -1.0000e-01, -1.0000e-01, -1.2500e-01,        -1.0000e-01, -1.2500e-01])

	




	
year = array([1750., 1751., 1752., 1753., 1754., 1755., 1756., 1757., 1758.,        1759., 1760., 1761., 1762., 1763., 1764., 1765., 1766., 1767.,        1768., 1769., 1770., 1771., 1772., 1773., 1774., 1775., 1776.,        1777., 1778., 1779., 1780., 1781., 1782., 1783., 1784., 1785.,        1786., 1787., 1788., 1789., 1790., 1791., 1792., 1793., 1794.,        1795., 1796., 1797., 1798., 1799., 1800., 1801., 1802., 1803.,        1804., 1805., 1806., 1807., 1808., 1809., 1810., 1811., 1812.,        1813., 1814., 1815., 1816., 1817., 1818., 1819., 1820., 1821.,        1822., 1823., 1824., 1825., 1826., 1827., 1828., 1829., 1830.,        1831., 1832., 1833., 1834., 1835., 1836., 1837., 1838., 1839.,        1840., 1841., 1842., 1843., 1844., 1845., 1846., 1847., 1848.,        1849., 1850., 1851., 1852., 1853., 1854., 1855., 1856., 1857.,        1858., 1859., 1860., 1861., 1862., 1863., 1864., 1865., 1866.,        1867., 1868., 1869., 1870., 1871., 1872., 1873., 1874., 1875.,        1876., 1877., 1878., 1879., 1880., 1881., 1882., 1883., 1884.,        1885., 1886., 1887., 1888., 1889., 1890., 1891., 1892., 1893.,        1894., 1895., 1896., 1897., 1898., 1899., 1900., 1901., 1902.,        1903., 1904., 1905., 1906., 1907., 1908., 1909., 1910., 1911.,        1912., 1913., 1914., 1915., 1916., 1917., 1918., 1919., 1920.,        1921., 1922., 1923., 1924., 1925., 1926., 1927., 1928., 1929.,        1930., 1931., 1932., 1933., 1934., 1935., 1936., 1937., 1938.,        1939., 1940., 1941., 1942., 1943., 1944., 1945., 1946., 1947.,        1948., 1949., 1950., 1951., 1952., 1953., 1954., 1955., 1956.,        1957., 1958., 1959., 1960., 1961., 1962., 1963., 1964., 1965.,        1966., 1967., 1968., 1969., 1970., 1971., 1972., 1973., 1974.,        1975., 1976., 1977., 1978., 1979., 1980., 1981., 1982., 1983.,        1984., 1985., 1986., 1987., 1988., 1989., 1990., 1991., 1992.,        1993., 1994., 1995., 1996., 1997., 1998., 1999., 2000., 2001.,        2002., 2003., 2004., 2005., 2006., 2007., 2008., 2009., 2010.,        2011.])

	









fair.ancil.cmip6_solar module


	
class fair.ancil.cmip6_solar.Forcing

	Bases: object


	
forcing = array([[ 1.765e+03, -5.400e-02],        [ 1.766e+03, -4.800e-02],        [ 1.767e+03, -3.600e-02],        ...,        [ 2.498e+03,  0.000e+00],        [ 2.499e+03,  0.000e+00],        [ 2.500e+03,  0.000e+00]])

	




	
solar = array([-5.400000e-02, -4.800000e-02, -3.600000e-02,  1.600000e-02,         5.000000e-02,  8.100000e-02,  5.500000e-02,  5.200000e-02,         1.600000e-02, -2.000000e-03, -3.800000e-02, -4.500000e-02,        -3.600000e-02,  1.700000e-02, -3.400000e-02, -6.900000e-02,        -5.700000e-02, -2.800000e-02, -6.500000e-02, -5.900000e-02,        -4.600000e-02, -2.200000e-02, -1.000000e-03,  3.400000e-02,        -3.300000e-02, -5.800000e-02, -5.600000e-02, -5.100000e-02,        -6.500000e-02, -6.400000e-02, -2.700000e-02, -3.300000e-02,        -4.300000e-02, -4.500000e-02, -4.700000e-02, -5.500000e-02,        -2.100000e-02, -1.000000e-02, -3.300000e-02, -4.000000e-02,        -4.600000e-02, -3.600000e-02, -5.700000e-02, -6.500000e-02,        -6.500000e-02, -7.000000e-02, -7.200000e-02, -7.200000e-02,        -6.900000e-02, -6.400000e-02, -6.200000e-02, -5.200000e-02,        -4.800000e-02, -5.300000e-02, -5.400000e-02, -5.900000e-02,        -6.500000e-02, -6.600000e-02, -6.800000e-02, -5.900000e-02,        -5.200000e-02, -4.400000e-02, -1.800000e-02, -8.000000e-03,        -6.000000e-03,  2.000000e-03,  2.000000e-03, -2.000000e-02,        -3.500000e-02, -3.800000e-02, -3.300000e-02,  1.700000e-02,         5.500000e-02,  5.100000e-02,  2.800000e-02,  2.700000e-02,         7.000000e-03, -6.000000e-03, -1.300000e-02, -2.400000e-02,        -2.600000e-02, -2.400000e-02, -6.200000e-02, -1.800000e-02,         4.300000e-02,  2.104190e-02,  1.347960e-02,  1.271060e-02,        -9.827000e-04, -2.014470e-02, -3.189390e-02, -3.526920e-02,        -2.689510e-02, -3.695700e-03,  1.553040e-02,  2.999270e-02,         2.713010e-02,  1.055300e-02,  7.690000e-04, -8.908100e-03,        -1.670530e-02, -2.074280e-02, -2.674560e-02, -1.335140e-02,         1.104430e-02,  1.283870e-02,  2.762150e-02,  1.961060e-02,         6.665000e-03, -4.721100e-03, -2.616880e-02, -3.591000e-02,        -4.219060e-02, -5.018010e-02, -4.847110e-02, -2.935180e-02,        -2.777100e-03, -8.523600e-03, -1.262510e-02,  1.929020e-02,        -7.690000e-04, -2.281490e-02, -3.689270e-02, -4.240420e-02,        -4.436950e-02, -3.960570e-02, -4.849200e-03,  2.375490e-02,         4.635620e-02,  7.367860e-02,  4.808650e-02,  1.256100e-02,        -9.677100e-03, -2.027280e-02, -3.279110e-02, -4.013980e-02,        -5.257260e-02, -4.960330e-02, -2.439580e-02,  2.099910e-02,         7.050000e-04,  3.417970e-02,  1.538090e-02,  2.719420e-02,         4.315200e-03, -1.283870e-02, -3.749080e-02, -4.699710e-02,        -4.486080e-02, -2.616880e-02,  2.813420e-02,  7.220460e-02,         1.008942e-01,  1.067474e-01,  6.133120e-02,  1.937560e-02,        -6.900000e-03, -3.097530e-02, -3.657230e-02, -2.608340e-02,         3.097500e-03,  4.184880e-02,  7.429810e-02,  5.306400e-02,         4.231870e-02,  4.272460e-02,  1.172790e-02, -1.070250e-02,        -2.037960e-02, -9.634400e-03,  2.668150e-02,  1.057007e-01,         1.104431e-01,  9.595950e-02,  9.211430e-02,  6.556090e-02,         4.383540e-02,  1.828610e-02, -7.241800e-03,  2.136000e-04,         4.853520e-02,  7.124330e-02,  1.339844e-01,  1.554962e-01,         1.342194e-01,  8.858950e-02,  2.802730e-02,  2.527160e-02,         7.455400e-03,  7.583600e-03,  4.488220e-02,  1.268921e-01,         2.038605e-01,  2.141571e-01,  1.712616e-01,  1.409912e-01,         7.519530e-02,  2.920230e-02,  1.352230e-02,  6.259200e-03,         1.023250e-02,  4.513850e-02,  8.910220e-02,  1.118744e-01,         1.157837e-01,  1.180695e-01,  7.940370e-02,  7.677610e-02,         3.734130e-02,  1.802980e-02,  1.841430e-02,  1.206970e-02,         5.308530e-02,  1.160400e-01,  1.693817e-01,  1.585937e-01,         1.624390e-01,  1.025177e-01,  1.006805e-01,  3.069760e-02,         7.391400e-03,  1.016850e-02,  2.501530e-02,  8.690190e-02,         1.710693e-01,  1.560089e-01,  1.535522e-01,  1.251404e-01,         5.787050e-02,  1.790160e-02,  1.010440e-02, -6.750500e-03,         1.557310e-02,  7.963870e-02,  1.269348e-01,  1.612427e-01,         1.470367e-01,  1.547913e-01,  7.085880e-02,  3.377380e-02,        -2.542100e-03, -1.074520e-02, -2.655330e-02, -2.995000e-02,        -3.007810e-02,  3.845000e-04,  4.710390e-02,  6.714170e-02,         7.816470e-02,  9.145200e-02,  5.099180e-02,  6.409000e-04,        -1.292420e-02, -1.847840e-02, -1.941830e-02, -1.232600e-02,         3.746950e-02,  9.177250e-02,  1.228973e-01,  1.355011e-01,         1.052734e-01,  7.070920e-02,  3.616640e-02,  2.208860e-02,        -1.025400e-03, -1.354370e-02, -2.578430e-02, -2.304990e-02,         6.771900e-03,  5.898130e-02,  6.513370e-02,  8.903810e-02,         6.449280e-02,  6.442870e-02,  3.095400e-02, -7.904000e-04,        -2.851870e-02, -3.620910e-02, -3.253480e-02, -1.557310e-02,         3.375240e-02,  6.750490e-02,  1.049316e-01,  1.091827e-01,         7.799380e-02,  3.123170e-02,  7.840000e-03, -1.362920e-02,        -2.911680e-02, -2.322080e-02,  5.255100e-03,  4.080200e-02,         4.187010e-02,  4.804380e-02,  5.205990e-02,  2.296450e-02,        -2.243000e-03, -2.292180e-02, -3.014220e-02, -3.274840e-02,        -2.394710e-02,  1.493230e-02,  4.979550e-02,  6.961980e-02,         6.165160e-02,  4.011840e-02,  9.249900e-03, -5.789200e-03,        -1.681210e-02, -3.291930e-02, -3.954160e-02, -4.629210e-02,        -3.755490e-02, -1.288150e-02,  1.369320e-02,  3.236390e-02,         3.411560e-02,  3.309020e-02,  1.352230e-02,  4.016100e-03,        -2.548520e-02, -4.180600e-02, -4.315190e-02, -4.086610e-02,        -1.796570e-02,  1.997380e-02,  4.770200e-02,  8.418880e-02,         6.921390e-02,  3.887940e-02,  1.471860e-02, -1.388550e-02,        -2.337040e-02, -3.238530e-02, -1.933290e-02,  1.036070e-02,         4.599300e-02,  4.436950e-02,  4.253230e-02,  2.768550e-02,        -1.580800e-03, -1.824340e-02, -3.189390e-02, -3.330380e-02,        -2.454530e-02,  3.866600e-03,  6.314700e-02,  6.564640e-02,         6.893620e-02,  3.539730e-02,  2.518620e-02, -3.994800e-03,        -1.892700e-02, -2.877500e-02, -2.860410e-02, -1.538100e-03,         4.058840e-02,  8.506470e-02,  5.921630e-02,  6.575320e-02,         2.924500e-02, -3.781100e-03, -1.935420e-02, -3.270570e-02,        -2.933040e-02, -2.157600e-03,  6.820980e-02,  7.953190e-02,         9.341740e-02,  6.991880e-02,  3.475650e-02, -6.985500e-03,        -1.978150e-02, -3.247070e-02, -3.849490e-02, -3.394470e-02,        -5.789200e-03,  2.315670e-02,  2.738650e-02,  3.407290e-02,         2.907410e-02,  3.866600e-03,  7.690000e-04, -1.608580e-02,        -2.520750e-02, -2.950130e-02, -2.890320e-02, -4.122900e-03,         4.364320e-02,  8.055730e-02,  7.880550e-02,  7.196960e-02,         4.979550e-02,  1.685490e-02, -9.933500e-03, -2.454530e-02,        -2.283630e-02,  1.602200e-03,  5.148320e-02,  9.927060e-02,         8.423160e-02,  9.091800e-02,  4.522400e-02,  1.206970e-02,        -1.157840e-02, -2.492980e-02, -2.841190e-02, -1.444090e-02,         2.813420e-02,  5.312810e-02,  7.476810e-02,  7.639160e-02,         5.396120e-02,  2.253720e-02,  2.883900e-03, -1.843570e-02,        -3.108220e-02, -4.253230e-02, -4.701840e-02, -4.189150e-02,        -2.268680e-02,  2.260130e-02,  2.967220e-02,  4.308780e-02,         5.255130e-02,  2.151180e-02, -6.002800e-03, -2.369080e-02,        -2.969360e-02, -3.223570e-02, -2.078550e-02,  1.963200e-02,         6.222840e-02,  8.662410e-02,  7.632750e-02,  5.654600e-02,         2.164000e-02,  7.135000e-03, -4.101600e-03, -2.307130e-02,        -3.003540e-02, -3.840940e-02, -3.001400e-02, -4.763800e-03,         2.319950e-02,  4.426270e-02,  4.372860e-02,  4.142150e-02,         2.061460e-02,  8.438100e-03, -2.298580e-02, -4.090880e-02,        -4.251100e-02, -3.930660e-02, -1.491090e-02,  2.296450e-02,         5.107730e-02,  9.217830e-02,  7.474670e-02,  4.411320e-02,         1.770940e-02, -1.493230e-02, -2.315670e-02, -3.655090e-02,        -2.228090e-02,  1.196290e-02,  3.507690e-02,  4.065250e-02,         5.376890e-02,  3.757630e-02,  2.290040e-02, -9.271200e-03,        -2.211000e-02, -3.027040e-02, -2.845460e-02, -1.125790e-02,         3.110350e-02,  6.897890e-02,  7.320860e-02,  6.850890e-02,         4.028930e-02,  1.179200e-02, -8.759000e-04, -2.023010e-02,        -3.217160e-02, -4.120790e-02, -4.238280e-02, -2.886050e-02,        -4.272000e-04,  3.197940e-02,  3.708500e-02,  4.569400e-02,         3.937070e-02,  1.788020e-02,  3.567500e-03, -2.576290e-02,        -3.984070e-02, -3.894350e-02, -3.332520e-02, -4.357900e-03,         3.659360e-02,  6.756900e-02,  9.610900e-02,  6.513370e-02,         4.069520e-02,  8.395400e-03, -1.104430e-02, -2.977910e-02,        -3.003540e-02, -7.968100e-03,  2.448120e-02,  4.787290e-02,         4.714660e-02,  4.272460e-02,  2.484440e-02, -6.750500e-03,        -2.315670e-02, -2.950130e-02, -3.283390e-02, -1.706850e-02,         2.174680e-02,  6.299740e-02,  7.666930e-02,  7.540890e-02,         2.843320e-02,  1.741030e-02, -6.665000e-03, -2.796330e-02,        -3.971250e-02, -3.076170e-02,  5.233800e-03,  3.691410e-02,         7.120060e-02,  7.237550e-02,  4.603580e-02,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00,         0.000000e+00,  0.000000e+00,  0.000000e+00,  0.000000e+00])

	




	
year = array([1765., 1766., 1767., 1768., 1769., 1770., 1771., 1772., 1773.,        1774., 1775., 1776., 1777., 1778., 1779., 1780., 1781., 1782.,        1783., 1784., 1785., 1786., 1787., 1788., 1789., 1790., 1791.,        1792., 1793., 1794., 1795., 1796., 1797., 1798., 1799., 1800.,        1801., 1802., 1803., 1804., 1805., 1806., 1807., 1808., 1809.,        1810., 1811., 1812., 1813., 1814., 1815., 1816., 1817., 1818.,        1819., 1820., 1821., 1822., 1823., 1824., 1825., 1826., 1827.,        1828., 1829., 1830., 1831., 1832., 1833., 1834., 1835., 1836.,        1837., 1838., 1839., 1840., 1841., 1842., 1843., 1844., 1845.,        1846., 1847., 1848., 1849., 1850., 1851., 1852., 1853., 1854.,        1855., 1856., 1857., 1858., 1859., 1860., 1861., 1862., 1863.,        1864., 1865., 1866., 1867., 1868., 1869., 1870., 1871., 1872.,        1873., 1874., 1875., 1876., 1877., 1878., 1879., 1880., 1881.,        1882., 1883., 1884., 1885., 1886., 1887., 1888., 1889., 1890.,        1891., 1892., 1893., 1894., 1895., 1896., 1897., 1898., 1899.,        1900., 1901., 1902., 1903., 1904., 1905., 1906., 1907., 1908.,        1909., 1910., 1911., 1912., 1913., 1914., 1915., 1916., 1917.,        1918., 1919., 1920., 1921., 1922., 1923., 1924., 1925., 1926.,        1927., 1928., 1929., 1930., 1931., 1932., 1933., 1934., 1935.,        1936., 1937., 1938., 1939., 1940., 1941., 1942., 1943., 1944.,        1945., 1946., 1947., 1948., 1949., 1950., 1951., 1952., 1953.,        1954., 1955., 1956., 1957., 1958., 1959., 1960., 1961., 1962.,        1963., 1964., 1965., 1966., 1967., 1968., 1969., 1970., 1971.,        1972., 1973., 1974., 1975., 1976., 1977., 1978., 1979., 1980.,        1981., 1982., 1983., 1984., 1985., 1986., 1987., 1988., 1989.,        1990., 1991., 1992., 1993., 1994., 1995., 1996., 1997., 1998.,        1999., 2000., 2001., 2002., 2003., 2004., 2005., 2006., 2007.,        2008., 2009., 2010., 2011., 2012., 2013., 2014., 2015., 2016.,        2017., 2018., 2019., 2020., 2021., 2022., 2023., 2024., 2025.,        2026., 2027., 2028., 2029., 2030., 2031., 2032., 2033., 2034.,        2035., 2036., 2037., 2038., 2039., 2040., 2041., 2042., 2043.,        2044., 2045., 2046., 2047., 2048., 2049., 2050., 2051., 2052.,        2053., 2054., 2055., 2056., 2057., 2058., 2059., 2060., 2061.,        2062., 2063., 2064., 2065., 2066., 2067., 2068., 2069., 2070.,        2071., 2072., 2073., 2074., 2075., 2076., 2077., 2078., 2079.,        2080., 2081., 2082., 2083., 2084., 2085., 2086., 2087., 2088.,        2089., 2090., 2091., 2092., 2093., 2094., 2095., 2096., 2097.,        2098., 2099., 2100., 2101., 2102., 2103., 2104., 2105., 2106.,        2107., 2108., 2109., 2110., 2111., 2112., 2113., 2114., 2115.,        2116., 2117., 2118., 2119., 2120., 2121., 2122., 2123., 2124.,        2125., 2126., 2127., 2128., 2129., 2130., 2131., 2132., 2133.,        2134., 2135., 2136., 2137., 2138., 2139., 2140., 2141., 2142.,        2143., 2144., 2145., 2146., 2147., 2148., 2149., 2150., 2151.,        2152., 2153., 2154., 2155., 2156., 2157., 2158., 2159., 2160.,        2161., 2162., 2163., 2164., 2165., 2166., 2167., 2168., 2169.,        2170., 2171., 2172., 2173., 2174., 2175., 2176., 2177., 2178.,        2179., 2180., 2181., 2182., 2183., 2184., 2185., 2186., 2187.,        2188., 2189., 2190., 2191., 2192., 2193., 2194., 2195., 2196.,        2197., 2198., 2199., 2200., 2201., 2202., 2203., 2204., 2205.,        2206., 2207., 2208., 2209., 2210., 2211., 2212., 2213., 2214.,        2215., 2216., 2217., 2218., 2219., 2220., 2221., 2222., 2223.,        2224., 2225., 2226., 2227., 2228., 2229., 2230., 2231., 2232.,        2233., 2234., 2235., 2236., 2237., 2238., 2239., 2240., 2241.,        2242., 2243., 2244., 2245., 2246., 2247., 2248., 2249., 2250.,        2251., 2252., 2253., 2254., 2255., 2256., 2257., 2258., 2259.,        2260., 2261., 2262., 2263., 2264., 2265., 2266., 2267., 2268.,        2269., 2270., 2271., 2272., 2273., 2274., 2275., 2276., 2277.,        2278., 2279., 2280., 2281., 2282., 2283., 2284., 2285., 2286.,        2287., 2288., 2289., 2290., 2291., 2292., 2293., 2294., 2295.,        2296., 2297., 2298., 2299., 2300., 2301., 2302., 2303., 2304.,        2305., 2306., 2307., 2308., 2309., 2310., 2311., 2312., 2313.,        2314., 2315., 2316., 2317., 2318., 2319., 2320., 2321., 2322.,        2323., 2324., 2325., 2326., 2327., 2328., 2329., 2330., 2331.,        2332., 2333., 2334., 2335., 2336., 2337., 2338., 2339., 2340.,        2341., 2342., 2343., 2344., 2345., 2346., 2347., 2348., 2349.,        2350., 2351., 2352., 2353., 2354., 2355., 2356., 2357., 2358.,        2359., 2360., 2361., 2362., 2363., 2364., 2365., 2366., 2367.,        2368., 2369., 2370., 2371., 2372., 2373., 2374., 2375., 2376.,        2377., 2378., 2379., 2380., 2381., 2382., 2383., 2384., 2385.,        2386., 2387., 2388., 2389., 2390., 2391., 2392., 2393., 2394.,        2395., 2396., 2397., 2398., 2399., 2400., 2401., 2402., 2403.,        2404., 2405., 2406., 2407., 2408., 2409., 2410., 2411., 2412.,        2413., 2414., 2415., 2416., 2417., 2418., 2419., 2420., 2421.,        2422., 2423., 2424., 2425., 2426., 2427., 2428., 2429., 2430.,        2431., 2432., 2433., 2434., 2435., 2436., 2437., 2438., 2439.,        2440., 2441., 2442., 2443., 2444., 2445., 2446., 2447., 2448.,        2449., 2450., 2451., 2452., 2453., 2454., 2455., 2456., 2457.,        2458., 2459., 2460., 2461., 2462., 2463., 2464., 2465., 2466.,        2467., 2468., 2469., 2470., 2471., 2472., 2473., 2474., 2475.,        2476., 2477., 2478., 2479., 2480., 2481., 2482., 2483., 2484.,        2485., 2486., 2487., 2488., 2489., 2490., 2491., 2492., 2493.,        2494., 2495., 2496., 2497., 2498., 2499., 2500.])

	









fair.ancil.cmip6_volcanic module


	
class fair.ancil.cmip6_volcanic.Forcing

	Bases: object


	
forcing = array([[1.76500000e+03, 1.04971077e-01],        [1.76600000e+03, 1.07048000e-01],        [1.76700000e+03, 1.07048000e-01],        ...,        [2.49800000e+03, 0.00000000e+00],        [2.49900000e+03, 0.00000000e+00],        [2.50000000e+03, 0.00000000e+00]])

	




	
volcanic = array([ 1.04971077e-01,  1.07048000e-01,  1.07048000e-01,  1.07048000e-01,         1.07048000e-01,  1.07048000e-01,  1.07048000e-01,  5.85864620e-02,         9.32018460e-02,  1.03586462e-01,  1.06355692e-01,  1.07048000e-01,         1.07048000e-01,  6.06633850e-02,  5.78941540e-02,  9.45864620e-02,         1.04278769e-01,  1.06355692e-01, -5.33241354e+00, -2.54336615e-01,         2.32787690e-02,  8.83556920e-02,  1.05663385e-01,  1.49710770e-02,         7.86633850e-02,  1.00817231e-01,  1.06355692e-01,  1.07048000e-01,         1.07048000e-01, -1.64430800e-03,  1.07048000e-01, -4.33644308e-01,         5.78941540e-02,  9.59710770e-02,  1.05663385e-01,  1.07048000e-01,         4.32615000e-04,  7.38172310e-02,  9.94326150e-02, -5.21827690e-02,         5.85864620e-02,  9.59710770e-02,  1.05663385e-01,  1.07048000e-01,        -4.70241354e+00, -1.45341354e+00, -4.71721231e-01, -1.06182769e-01,         3.15864620e-02,  1.07048000e-01, -7.94379815e+00, -3.04502892e+00,        -1.56764431e+00, -5.26413538e-01, -1.26259692e-01,  8.00480000e-02,         1.07048000e-01,  1.07048000e-01,  1.07048000e-01,  1.07048000e-01,         1.07048000e-01,  1.07048000e-01,  1.07048000e-01,  1.07048000e-01,         1.07048000e-01,  1.07048000e-01, -9.57721231e-01, -7.43798154e-01,        -3.11798154e-01, -4.73366150e-02, -3.30949046e+00, -8.93336615e-01,        -2.55028923e-01, -2.58750770e-02,  5.92787690e-02,  7.45095380e-02,         9.80480000e-02,  1.04971077e-01,  7.10480000e-02,  9.73556920e-02,         1.04971077e-01,  5.78941540e-02,  9.32018460e-02,  1.03586462e-01,         1.06355692e-01,  1.07048144e-01,  1.04520396e-01,  6.24225310e-02,         1.04594283e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,        -2.38838173e-01, -3.40729896e-01, -5.39322660e-02,  6.91285230e-02,         1.06588832e-01,  1.07047402e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.03250345e-01,         4.00769890e-02,  1.03360643e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.05786780e-01,  8.35336110e-02,         8.35703240e-02,  1.05823908e-01, -3.28924388e-01, -1.44401607e+00,        -4.97720327e-01, -1.10933480e-02, -8.88390210e-02,  6.46884860e-02,         1.01306750e-01, -3.27326700e-03, -8.90868570e-02,  2.94060970e-02,         1.03107350e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01, -1.07751243e-01, -7.38254193e-01, -3.12505413e-01,         5.61817200e-03,  9.06201920e-02,  6.39983620e-02,  9.14179060e-02,         1.06263618e-01,  1.07048144e-01,  1.07048144e-01, -4.22077406e-01,        -3.22233014e-01, -5.13382850e-02,  8.55370370e-02,  1.06718571e-01,         1.07046622e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.04616294e-01,  6.21334720e-02,  8.16763410e-02,  1.05850579e-01,         1.07048144e-01,  1.07048144e-01,  1.06335933e-01,  9.07295920e-02,         4.45401340e-02,  1.03628922e-01,  1.03756692e-01,  4.73915490e-02,         9.37407320e-02,  1.06517326e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.07048144e-01,  1.07048144e-01,  1.07048144e-01,  1.07048144e-01,         1.03613625e-01,  4.53816770e-02, -8.70695639e-01, -6.27989251e-01,        -3.38100057e-01,  6.17118460e-02,  1.47906230e-02,  4.73907270e-02,         7.81824280e-02,  7.70201350e-02,  1.57897620e-02, -2.54398540e-01,         8.55931290e-02, -2.51882560e-02, -2.31640533e-01, -4.03793200e-03,         6.72929860e-02,  8.83932540e-02,  7.93157200e-02,  4.11478690e-02,         1.33592110e-02, -3.02023072e-01, -6.99730832e-01, -2.70889264e-01,        -6.49986080e-02, -6.35990480e-02,  2.92536800e-03,  4.94108160e-02,         8.04802180e-02,  7.58235510e-02, -6.40611593e-01, -1.69649482e+00,        -8.06261335e-01, -1.19153950e-01,  2.88143010e-02,  8.42617140e-02,         1.03560970e-01,  1.06952799e-01,  1.09239948e-01,  1.10252570e-01,         1.06849425e-01,  1.12122850e-01,  1.00710033e-01,  1.08167098e-01,         8.18708760e-02,  5.85119120e-02,  6.06388870e-02,  6.68938570e-02,         4.28654130e-02,  7.46559690e-02,  4.29250090e-02,  7.82638830e-02,         9.43885780e-02,  7.31871660e-02,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00,         0.00000000e+00,  0.00000000e+00,  0.00000000e+00,  0.00000000e+00])

	




	
year = array([1765., 1766., 1767., 1768., 1769., 1770., 1771., 1772., 1773.,        1774., 1775., 1776., 1777., 1778., 1779., 1780., 1781., 1782.,        1783., 1784., 1785., 1786., 1787., 1788., 1789., 1790., 1791.,        1792., 1793., 1794., 1795., 1796., 1797., 1798., 1799., 1800.,        1801., 1802., 1803., 1804., 1805., 1806., 1807., 1808., 1809.,        1810., 1811., 1812., 1813., 1814., 1815., 1816., 1817., 1818.,        1819., 1820., 1821., 1822., 1823., 1824., 1825., 1826., 1827.,        1828., 1829., 1830., 1831., 1832., 1833., 1834., 1835., 1836.,        1837., 1838., 1839., 1840., 1841., 1842., 1843., 1844., 1845.,        1846., 1847., 1848., 1849., 1850., 1851., 1852., 1853., 1854.,        1855., 1856., 1857., 1858., 1859., 1860., 1861., 1862., 1863.,        1864., 1865., 1866., 1867., 1868., 1869., 1870., 1871., 1872.,        1873., 1874., 1875., 1876., 1877., 1878., 1879., 1880., 1881.,        1882., 1883., 1884., 1885., 1886., 1887., 1888., 1889., 1890.,        1891., 1892., 1893., 1894., 1895., 1896., 1897., 1898., 1899.,        1900., 1901., 1902., 1903., 1904., 1905., 1906., 1907., 1908.,        1909., 1910., 1911., 1912., 1913., 1914., 1915., 1916., 1917.,        1918., 1919., 1920., 1921., 1922., 1923., 1924., 1925., 1926.,        1927., 1928., 1929., 1930., 1931., 1932., 1933., 1934., 1935.,        1936., 1937., 1938., 1939., 1940., 1941., 1942., 1943., 1944.,        1945., 1946., 1947., 1948., 1949., 1950., 1951., 1952., 1953.,        1954., 1955., 1956., 1957., 1958., 1959., 1960., 1961., 1962.,        1963., 1964., 1965., 1966., 1967., 1968., 1969., 1970., 1971.,        1972., 1973., 1974., 1975., 1976., 1977., 1978., 1979., 1980.,        1981., 1982., 1983., 1984., 1985., 1986., 1987., 1988., 1989.,        1990., 1991., 1992., 1993., 1994., 1995., 1996., 1997., 1998.,        1999., 2000., 2001., 2002., 2003., 2004., 2005., 2006., 2007.,        2008., 2009., 2010., 2011., 2012., 2013., 2014., 2015., 2016.,        2017., 2018., 2019., 2020., 2021., 2022., 2023., 2024., 2025.,        2026., 2027., 2028., 2029., 2030., 2031., 2032., 2033., 2034.,        2035., 2036., 2037., 2038., 2039., 2040., 2041., 2042., 2043.,        2044., 2045., 2046., 2047., 2048., 2049., 2050., 2051., 2052.,        2053., 2054., 2055., 2056., 2057., 2058., 2059., 2060., 2061.,        2062., 2063., 2064., 2065., 2066., 2067., 2068., 2069., 2070.,        2071., 2072., 2073., 2074., 2075., 2076., 2077., 2078., 2079.,        2080., 2081., 2082., 2083., 2084., 2085., 2086., 2087., 2088.,        2089., 2090., 2091., 2092., 2093., 2094., 2095., 2096., 2097.,        2098., 2099., 2100., 2101., 2102., 2103., 2104., 2105., 2106.,        2107., 2108., 2109., 2110., 2111., 2112., 2113., 2114., 2115.,        2116., 2117., 2118., 2119., 2120., 2121., 2122., 2123., 2124.,        2125., 2126., 2127., 2128., 2129., 2130., 2131., 2132., 2133.,        2134., 2135., 2136., 2137., 2138., 2139., 2140., 2141., 2142.,        2143., 2144., 2145., 2146., 2147., 2148., 2149., 2150., 2151.,        2152., 2153., 2154., 2155., 2156., 2157., 2158., 2159., 2160.,        2161., 2162., 2163., 2164., 2165., 2166., 2167., 2168., 2169.,        2170., 2171., 2172., 2173., 2174., 2175., 2176., 2177., 2178.,        2179., 2180., 2181., 2182., 2183., 2184., 2185., 2186., 2187.,        2188., 2189., 2190., 2191., 2192., 2193., 2194., 2195., 2196.,        2197., 2198., 2199., 2200., 2201., 2202., 2203., 2204., 2205.,        2206., 2207., 2208., 2209., 2210., 2211., 2212., 2213., 2214.,        2215., 2216., 2217., 2218., 2219., 2220., 2221., 2222., 2223.,        2224., 2225., 2226., 2227., 2228., 2229., 2230., 2231., 2232.,        2233., 2234., 2235., 2236., 2237., 2238., 2239., 2240., 2241.,        2242., 2243., 2244., 2245., 2246., 2247., 2248., 2249., 2250.,        2251., 2252., 2253., 2254., 2255., 2256., 2257., 2258., 2259.,        2260., 2261., 2262., 2263., 2264., 2265., 2266., 2267., 2268.,        2269., 2270., 2271., 2272., 2273., 2274., 2275., 2276., 2277.,        2278., 2279., 2280., 2281., 2282., 2283., 2284., 2285., 2286.,        2287., 2288., 2289., 2290., 2291., 2292., 2293., 2294., 2295.,        2296., 2297., 2298., 2299., 2300., 2301., 2302., 2303., 2304.,        2305., 2306., 2307., 2308., 2309., 2310., 2311., 2312., 2313.,        2314., 2315., 2316., 2317., 2318., 2319., 2320., 2321., 2322.,        2323., 2324., 2325., 2326., 2327., 2328., 2329., 2330., 2331.,        2332., 2333., 2334., 2335., 2336., 2337., 2338., 2339., 2340.,        2341., 2342., 2343., 2344., 2345., 2346., 2347., 2348., 2349.,        2350., 2351., 2352., 2353., 2354., 2355., 2356., 2357., 2358.,        2359., 2360., 2361., 2362., 2363., 2364., 2365., 2366., 2367.,        2368., 2369., 2370., 2371., 2372., 2373., 2374., 2375., 2376.,        2377., 2378., 2379., 2380., 2381., 2382., 2383., 2384., 2385.,        2386., 2387., 2388., 2389., 2390., 2391., 2392., 2393., 2394.,        2395., 2396., 2397., 2398., 2399., 2400., 2401., 2402., 2403.,        2404., 2405., 2406., 2407., 2408., 2409., 2410., 2411., 2412.,        2413., 2414., 2415., 2416., 2417., 2418., 2419., 2420., 2421.,        2422., 2423., 2424., 2425., 2426., 2427., 2428., 2429., 2430.,        2431., 2432., 2433., 2434., 2435., 2436., 2437., 2438., 2439.,        2440., 2441., 2442., 2443., 2444., 2445., 2446., 2447., 2448.,        2449., 2450., 2451., 2452., 2453., 2454., 2455., 2456., 2457.,        2458., 2459., 2460., 2461., 2462., 2463., 2464., 2465., 2466.,        2467., 2468., 2469., 2470., 2471., 2472., 2473., 2474., 2475.,        2476., 2477., 2478., 2479., 2480., 2481., 2482., 2483., 2484.,        2485., 2486., 2487., 2488., 2489., 2490., 2491., 2492., 2493.,        2494., 2495., 2496., 2497., 2498., 2499., 2500.])

	









fair.ancil.natural module


	
class fair.ancil.natural.Emissions

	Bases: object


	
alldata = array([[1765.    ,  209.2492,   11.1555],        [1766.    ,  209.2957,   11.2105],        [1767.    ,  209.1874,   11.2624],        ...,        [2498.    ,  190.5807,    8.9883],        [2499.    ,  190.5807,    8.9883],        [2500.    ,  190.5807,    8.9883]])

	




	
ch4 = array([209.2492, 209.2957, 209.1874, 208.8695, 208.534 , 208.1871,        207.8449, 207.5117, 207.1767, 206.8331, 206.4805, 206.1186,        205.7469, 205.3651, 204.9727, 204.5623, 204.1237, 203.6677,        203.218 , 202.7857, 202.3737, 201.9846, 201.6213, 201.2862,        200.9822, 200.7067, 200.445 , 200.183 , 199.9184, 199.6523,        199.384 , 199.1122, 198.8363, 198.5552, 198.268 , 197.9885,        197.7448, 197.5344, 197.3258, 197.102 , 196.8608, 196.5997,        196.3163, 196.0082, 195.6729, 195.3194, 194.9717, 194.6395,        194.3091, 193.9714, 193.626 , 193.2725, 192.9104, 192.5392,        192.1585, 191.7686, 191.3715, 190.9685, 190.5589, 190.1421,        189.7179, 189.2861, 188.8465, 188.399 , 187.9434, 187.4737,        186.9795, 186.4648, 185.9448, 185.4269, 184.9122, 184.4018,        183.8971, 183.3989, 182.9084, 182.4354, 181.99  , 181.5538,        181.093 , 180.5919, 180.0463, 179.4521, 178.8048, 178.1004,        177.3344, 176.4897, 176.6363, 177.2359, 177.2501, 177.2644,        176.5678, 176.5096, 177.1621, 177.1764, 177.1906, 177.2048,        177.7453, 178.812 , 179.8787, 180.9454, 182.7229, 183.862 ,        184.2904, 185.357 , 186.4237, 188.2012, 187.6462, 184.6862,        182.3645, 180.0428, 178.432 , 176.1828, 173.2228, 170.9011,        168.5794, 166.9686, 165.3747, 163.087 , 160.7993, 157.8007,        154.7298, 153.0079, 151.3586, 149.0709, 146.7831, 144.4954,        143.6736, 143.6793, 142.3359, 140.92  , 140.8533, 140.859 ,        139.5156, 138.8105, 138.8162, 138.8944, 140.5941, 141.9278,        142.6956, 143.5359, 143.7378, 143.9397, 144.1416, 145.0543,        146.0395, 145.6756, 145.1875, 145.9968, 147.5895, 148.6162,        149.0047, 149.3931, 149.7815, 150.8807, 152.0524, 151.8749,        151.7081, 152.9734, 154.3112, 155.0106, 155.7101, 156.4095,        157.109 , 157.8084, 157.797 , 157.7132, 158.2244, 158.6922,        159.1601, 158.9171, 158.6017, 158.9246, 159.2476, 159.5705,        159.8934, 160.9271, 161.8227, 161.1586, 160.422 , 161.0346,        161.7196, 162.4771, 164.0178, 164.9927, 166.04  , 167.8707,        168.0443, 167.2716, 166.7164, 164.9569, 163.2699, 162.3661,        161.6073, 160.2827, 159.0305, 158.5615, 159.2889, 161.2127,        162.5706, 164.0009, 166.2146, 167.8623, 169.5825, 172.086 ,        174.7344, 176.817 , 177.753 , 178.8917, 180.1028, 180.6756,        181.2484, 181.8212, 183.1048, 184.4608, 185.1785, 188.7395,        194.3432, 197.8697, 200.3896, 197.7339, 189.3508, 184.844 ,        183.1218, 180.5848, 178.9968, 177.9265, 181.2698, 181.9962,        178.4228, 184.4282, 191.5885, 192.4089, 200.7752, 214.9829,        217.4466, 209.8705, 204.8501, 206.6764, 207.0581, 198.2341,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807, 190.5807, 190.5807,        190.5807, 190.5807, 190.5807, 190.5807])

	




	
emissions = array([[209.2492,  11.1555],        [209.2957,  11.2105],        [209.1874,  11.2624],        ...,        [190.5807,   8.9883],        [190.5807,   8.9883],        [190.5807,   8.9883]])

	




	
n2o = array([11.1555, 11.2105, 11.2624, 11.2565, 11.2508, 11.2452, 11.2396,        11.2339, 11.2284, 11.2232, 11.2182, 11.2132, 11.208 , 11.203 ,        11.1984, 11.1939, 11.1894, 11.1848, 11.1803, 11.1762, 11.1723,        11.1685, 11.1644, 11.1606, 11.1569, 11.1536, 11.1503, 11.1468,        11.1434, 11.1404, 11.1376, 11.1348, 11.132 , 11.1292, 11.1267,        11.1245, 11.1224, 11.1203, 11.1182, 11.1163, 11.1147, 11.1132,        11.1116, 11.1102, 11.1089, 11.1078, 11.1068, 11.1059, 11.1051,        11.1045, 11.1039, 11.1035, 11.1033, 11.1032, 11.1031, 11.1031,        11.1032, 11.1034, 11.1039, 11.1044, 11.105 , 11.1057, 11.1067,        11.1078, 11.1089, 11.11  , 11.1112, 11.1128, 11.1145, 11.1162,        11.118 , 11.1199, 11.1221, 11.1245, 11.1269, 11.1302, 11.1501,        11.1922, 11.2154, 11.1788, 11.074 , 10.9446, 10.8656, 10.8438,        10.8389, 10.9591, 11.2039, 11.3098, 11.2952, 11.2994, 11.3043,        11.3069, 11.307 , 11.3072, 11.3076, 11.3079, 11.2989, 11.3087,        11.328 , 11.3287, 11.3293, 11.3302, 11.3327, 11.3359, 11.3389,        11.218 , 11.0478, 11.0845, 11.156 , 11.1391, 11.0071, 10.8678,        10.9759, 11.0928, 11.0875, 11.0826, 11.0684, 11.0719, 11.0855,        11.0828, 11.0809, 11.0713, 10.9374, 10.8109, 10.9324, 11.0554,        11.0547, 11.0529, 10.9259, 10.7971, 10.7906, 10.7834, 10.8998,        10.8927, 10.7613, 10.8771, 10.993 , 10.9834, 10.971 , 10.9564,        10.9403, 10.9231, 11.0297, 11.1374, 11.1229, 11.1098, 11.0978,        11.2099, 11.1982, 11.0618, 11.1725, 11.2843, 11.3973, 11.5116,        11.3793, 11.3708, 11.4869, 11.3557, 11.2232, 11.2132, 11.2019,        11.3134, 11.3011, 11.0403, 11.0263, 11.0132, 10.8776, 10.9911,        11.1073, 11.1021, 11.0981, 11.0944, 10.9663, 10.8359, 10.8266,        10.8145, 10.9108, 10.9713, 10.868 , 10.8539, 10.8086, 10.617 ,        10.4161, 10.2199, 10.0424,  9.7734,  9.5381,  9.5716,  9.6199,         9.4343,  9.3808,  9.456 ,  9.2858,  9.2378,  9.4347,  9.5032,         9.3033,  9.0579,  9.1343,  9.292 ,  9.1772,  8.9145,  8.6505,         8.5789,  8.6809,  8.6659,  8.7763,  8.9302,  8.98  ,  9.1164,         9.0929,  9.1838,  9.3116,  9.2452,  8.7152,  8.4466,  9.5242,         9.7282,  8.7324,  8.2257,  8.834 ,  8.8262,  7.6635,  9.8148,        11.8052, 10.0037,  8.2701,  7.5063,  7.4965,  7.91  ,  8.6102,         8.8641,  8.5509,  8.7561,  8.7432,  8.3344,  8.5941,  9.17  ,         9.2298,  8.8188,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,  8.9883,         8.9883])

	




	
year = array([1765., 1766., 1767., 1768., 1769., 1770., 1771., 1772., 1773.,        1774., 1775., 1776., 1777., 1778., 1779., 1780., 1781., 1782.,        1783., 1784., 1785., 1786., 1787., 1788., 1789., 1790., 1791.,        1792., 1793., 1794., 1795., 1796., 1797., 1798., 1799., 1800.,        1801., 1802., 1803., 1804., 1805., 1806., 1807., 1808., 1809.,        1810., 1811., 1812., 1813., 1814., 1815., 1816., 1817., 1818.,        1819., 1820., 1821., 1822., 1823., 1824., 1825., 1826., 1827.,        1828., 1829., 1830., 1831., 1832., 1833., 1834., 1835., 1836.,        1837., 1838., 1839., 1840., 1841., 1842., 1843., 1844., 1845.,        1846., 1847., 1848., 1849., 1850., 1851., 1852., 1853., 1854.,        1855., 1856., 1857., 1858., 1859., 1860., 1861., 1862., 1863.,        1864., 1865., 1866., 1867., 1868., 1869., 1870., 1871., 1872.,        1873., 1874., 1875., 1876., 1877., 1878., 1879., 1880., 1881.,        1882., 1883., 1884., 1885., 1886., 1887., 1888., 1889., 1890.,        1891., 1892., 1893., 1894., 1895., 1896., 1897., 1898., 1899.,        1900., 1901., 1902., 1903., 1904., 1905., 1906., 1907., 1908.,        1909., 1910., 1911., 1912., 1913., 1914., 1915., 1916., 1917.,        1918., 1919., 1920., 1921., 1922., 1923., 1924., 1925., 1926.,        1927., 1928., 1929., 1930., 1931., 1932., 1933., 1934., 1935.,        1936., 1937., 1938., 1939., 1940., 1941., 1942., 1943., 1944.,        1945., 1946., 1947., 1948., 1949., 1950., 1951., 1952., 1953.,        1954., 1955., 1956., 1957., 1958., 1959., 1960., 1961., 1962.,        1963., 1964., 1965., 1966., 1967., 1968., 1969., 1970., 1971.,        1972., 1973., 1974., 1975., 1976., 1977., 1978., 1979., 1980.,        1981., 1982., 1983., 1984., 1985., 1986., 1987., 1988., 1989.,        1990., 1991., 1992., 1993., 1994., 1995., 1996., 1997., 1998.,        1999., 2000., 2001., 2002., 2003., 2004., 2005., 2006., 2007.,        2008., 2009., 2010., 2011., 2012., 2013., 2014., 2015., 2016.,        2017., 2018., 2019., 2020., 2021., 2022., 2023., 2024., 2025.,        2026., 2027., 2028., 2029., 2030., 2031., 2032., 2033., 2034.,        2035., 2036., 2037., 2038., 2039., 2040., 2041., 2042., 2043.,        2044., 2045., 2046., 2047., 2048., 2049., 2050., 2051., 2052.,        2053., 2054., 2055., 2056., 2057., 2058., 2059., 2060., 2061.,        2062., 2063., 2064., 2065., 2066., 2067., 2068., 2069., 2070.,        2071., 2072., 2073., 2074., 2075., 2076., 2077., 2078., 2079.,        2080., 2081., 2082., 2083., 2084., 2085., 2086., 2087., 2088.,        2089., 2090., 2091., 2092., 2093., 2094., 2095., 2096., 2097.,        2098., 2099., 2100., 2101., 2102., 2103., 2104., 2105., 2106.,        2107., 2108., 2109., 2110., 2111., 2112., 2113., 2114., 2115.,        2116., 2117., 2118., 2119., 2120., 2121., 2122., 2123., 2124.,        2125., 2126., 2127., 2128., 2129., 2130., 2131., 2132., 2133.,        2134., 2135., 2136., 2137., 2138., 2139., 2140., 2141., 2142.,        2143., 2144., 2145., 2146., 2147., 2148., 2149., 2150., 2151.,        2152., 2153., 2154., 2155., 2156., 2157., 2158., 2159., 2160.,        2161., 2162., 2163., 2164., 2165., 2166., 2167., 2168., 2169.,        2170., 2171., 2172., 2173., 2174., 2175., 2176., 2177., 2178.,        2179., 2180., 2181., 2182., 2183., 2184., 2185., 2186., 2187.,        2188., 2189., 2190., 2191., 2192., 2193., 2194., 2195., 2196.,        2197., 2198., 2199., 2200., 2201., 2202., 2203., 2204., 2205.,        2206., 2207., 2208., 2209., 2210., 2211., 2212., 2213., 2214.,        2215., 2216., 2217., 2218., 2219., 2220., 2221., 2222., 2223.,        2224., 2225., 2226., 2227., 2228., 2229., 2230., 2231., 2232.,        2233., 2234., 2235., 2236., 2237., 2238., 2239., 2240., 2241.,        2242., 2243., 2244., 2245., 2246., 2247., 2248., 2249., 2250.,        2251., 2252., 2253., 2254., 2255., 2256., 2257., 2258., 2259.,        2260., 2261., 2262., 2263., 2264., 2265., 2266., 2267., 2268.,        2269., 2270., 2271., 2272., 2273., 2274., 2275., 2276., 2277.,        2278., 2279., 2280., 2281., 2282., 2283., 2284., 2285., 2286.,        2287., 2288., 2289., 2290., 2291., 2292., 2293., 2294., 2295.,        2296., 2297., 2298., 2299., 2300., 2301., 2302., 2303., 2304.,        2305., 2306., 2307., 2308., 2309., 2310., 2311., 2312., 2313.,        2314., 2315., 2316., 2317., 2318., 2319., 2320., 2321., 2322.,        2323., 2324., 2325., 2326., 2327., 2328., 2329., 2330., 2331.,        2332., 2333., 2334., 2335., 2336., 2337., 2338., 2339., 2340.,        2341., 2342., 2343., 2344., 2345., 2346., 2347., 2348., 2349.,        2350., 2351., 2352., 2353., 2354., 2355., 2356., 2357., 2358.,        2359., 2360., 2361., 2362., 2363., 2364., 2365., 2366., 2367.,        2368., 2369., 2370., 2371., 2372., 2373., 2374., 2375., 2376.,        2377., 2378., 2379., 2380., 2381., 2382., 2383., 2384., 2385.,        2386., 2387., 2388., 2389., 2390., 2391., 2392., 2393., 2394.,        2395., 2396., 2397., 2398., 2399., 2400., 2401., 2402., 2403.,        2404., 2405., 2406., 2407., 2408., 2409., 2410., 2411., 2412.,        2413., 2414., 2415., 2416., 2417., 2418., 2419., 2420., 2421.,        2422., 2423., 2424., 2425., 2426., 2427., 2428., 2429., 2430.,        2431., 2432., 2433., 2434., 2435., 2436., 2437., 2438., 2439.,        2440., 2441., 2442., 2443., 2444., 2445., 2446., 2447., 2448.,        2449., 2450., 2451., 2452., 2453., 2454., 2455., 2456., 2457.,        2458., 2459., 2460., 2461., 2462., 2463., 2464., 2465., 2466.,        2467., 2468., 2469., 2470., 2471., 2472., 2473., 2474., 2475.,        2476., 2477., 2478., 2479., 2480., 2481., 2482., 2483., 2484.,        2485., 2486., 2487., 2488., 2489., 2490., 2491., 2492., 2493.,        2494., 2495., 2496., 2497., 2498., 2499., 2500.])
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fair.constants package


Submodules



fair.constants.br_atoms module



fair.constants.cl_atoms module



fair.constants.fracrel module



fair.constants.general module



fair.constants.lifetime module



fair.constants.molwt module



fair.constants.radeff module



Module contents





            

          

      

      

    

  

    
      
          
            
  
fair.forcing package


Submodules



fair.forcing.aerosols module


	
fair.forcing.aerosols.Stevens(emissions, stevens_params=array([0.001875, 0.634, 60.0]), ref_isSO2=True, E_pi=0)

	Calculates aerosol forcing based on Stevens (2015) that relates sulphate
aerosol forcing to SOx emissions in a logarithmic fashion.


	Input:
	emissions:   anthropogenic emissions database



	Keywords:
	
	stevens_params: 3 element array
	
	scaling parameter for ERFari (alpha)


	scaling parameter for ERFaci (beta)


	natural emissions of SOx in Mt/yr








ref_isSO2:   True if E_SOx_nat is in units of SO2 rather than S.
E_pi: pre-industrial/reference emissions of SO2 (or S).



	Output:
	
	ERFari, ERFaci:  aerosol effective radiative forcing due to 
	aerosol-radiation interactions and aerosol-cloud interactions.














	
fair.forcing.aerosols.aerocom_direct(emissions, beta=array([-0.0062227, 0.0, -0.00038392, -0.00116551, 0.01601537, -0.00145339, -0.00155605]), E_pi=array([0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]), diagnostics=None)

	Calculates direct aerosol forcing based on linear relationships between
emissions and forcing in Aerocom models.

Reference: Myhre et al., 2013: https://www.atmos-chem-phys.net/13/1853/2013

If inputs from an RCPs SCEN file are used, the units will be correct.


	Inputs:
	emissions: (nt x 40) emissions array



	Keywords:
	
	beta: 7-element array of forcing efficiencies in W m-2 (Mt yr-1)-1 for
	SOx, CO, NMVOC, NOx, BC, OC, NH3 (in that order)





E_pi: pre-industrial emissions (40 element array)
diagnostics: if ‘AR6’, give split of direct aerosol effect by species



	Outputs:
	Forcing time series










	
fair.forcing.aerosols.ghan2(emissions, E_pi, ghan_params)

	temphack for fair1.6






	
fair.forcing.aerosols.ghan_indirect(emissions, fix_pre1850_RCP=True, scale_AR5=False, ghan_params=array([-1.95011431, 0.01107147, 0.01387492]), E_pi=array([0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]))

	Estimates the aerosol indirect effect based on the simple model in
Ghan et al., (2013), doi:10.1002/jgrd.50567.

This function is just an emulator - a full implementation in Python of the
Ghan routine (originally coded in Fortran) exists, but will require
optimisation before it can be used in FaIR. I hope to make the full version
available in a future version.

A 500-member Latin Hypercube sample of emissions of SOx, NMVOC, BC and OC
was prepared offline and run through the Ghan simple model and a functional
relationship fit to the output. SOA aerosol (based on NMVOC emissions) is
sometimes unreliable and does not exert a strong dependence on the ERF, and
OC+BC is parameterised as primary organic matter, so the resulting output
is a function of SOx and (BC+OC) emissions.


	Inputs:
	emissions: (nt x 40) numpy emissions array



	Keywords:
	
	fix_pre1850_RCP: Use different relationship for 1750/65 to 1850 based
	on anthropogenic emissions from Skeie et al (2011)
for 1750 (atmos-chem-phys.net/11/11827/2011)



	scale_AR5:       If True, scale the forcing output so that the best
	estimate forcing in 2011 is -0.45 W/m2 based on 2011
emissions from the RCPs. The Ghan emulator is built on
results from the CAM5 GCM. As reported in AR5 WG1 Ch7,
GCMs tend to overestimate forcing from aerosol-cloud
interactions.



	ghan_params:     3-element numpy array
	0: scale factor
1: sensitivity to SOx emissions
2: sensitivity to BC+OC emissions







	Outputs:
	Forcing timeseries











fair.forcing.bc_snow module


	
fair.forcing.bc_snow.linear(emissions, E_ref=8.09, F_ref=0.04)

	





fair.forcing.contrails module


	
fair.forcing.contrails.from_aviNOx(emissions, frac, E_ref=2.946, F_ref=0.0448, ref_isNO2=True)

	Calculates contrail radiative forcing from emissions of aviation NOx.


	Inputs:
	emissions:  Raw emissions data.
frac:       fraction of total NOx emissions due to aviation.



	Keywords:
	
	E_ref:      reference-year emissions of aviation NOx, Mt/yr. 2.946 
	is 2005 emissions of aviation NOx in RCP4.5 measured in
Mt NO2/yr.



	F_ref:      Forcing from linear persistent contrails + contrail 
	induced cirrus. The default of 0.0448 W/m2 for 2005 is
from Lee et al, 2009 (Atmos. Environ.,
doi:10.1016/j.atmosenv.2009.04.024).





ref_isNO2:  True if E_ref is in units of NO2 rather than N.










	
fair.forcing.contrails.from_fuel(keroseneGt, S_ref=236.063, F_ref=0.0448)

	Calculates contrail radiative forcing from fuel supply of jet kerosene.

This method assumes a linear scaling of ERF with kerosene jet fuel
supplied, which is a proxy for aircraft activity. The relationship may not
be linear as suggested in IPCC (1999) and depends on many uncertain
factors.
IPCC (1999): Aviation and the Global Atmosphere. J.E.Penner, D.H.Lister,
D.J.Griggs, D.J.Dokken, M.McFarland (Eds.). Cambridge University Press,
UK. pp 373


	Inputs:
	keroseneGt:  Jet fuel supplied in Gt/yr



	Keywords:
	
	S_ref:       Jet fuel supplied for a reference year (2005), Gt. Source
	for default: International Energy Agency, 
http://www.iea.org/statistics/statisticssearch/report/
?country=WORLD&product=oil&year=2005



	F_ref:       Forcing from linear persistent contrails + contrail
	induced cirrus. The default of 0.0448 W/m2 for 2005 is
from Lee et al, 2009 (Atmos. Environ.,
doi:10.1016/j.atmosenv.2009.04.024).















fair.forcing.ghg module


	
fair.forcing.ghg.MN(M, N)

	




	
fair.forcing.ghg.co2_log(C, Cpi, F2x=3.71)

	




	
fair.forcing.ghg.etminan(C, Cpi, F2x=3.71, scale_F2x=True)

	Calculate the radiative forcing from CO2, CH4 and N2O.

This function uses the updated formulas of Etminan et al. (2016),
including the overlaps between CO2, methane and nitrous oxide.

Reference: Etminan et al, 2016, JGR, doi: 10.1002/2016GL071930


	Inputs:
	C: [CO2, CH4, N2O] concentrations, [ppm, ppb, ppb]
Cpi: pre-industrial [CO2, CH4, N2O] concentrations



	Keywords:
	F2x: radiative forcing from a doubling of CO2.
scale_F2x: boolean. Scale the calculated value to the specified F2x?



	Returns:
	3-element array of radiative forcing: [F_CO2, F_CH4, F_N2O]










	
fair.forcing.ghg.meinshausen(C, Cpi=array([277.15, 731.41, 273.87]), a1=-2.4785e-07, b1=0.00075906, c1=-0.0021492, d1=5.2488, a2=-0.00034197, b2=0.00025455, c2=-0.00024357, d2=0.12173, a3=-8.9603e-05, b3=-0.00012462, d3=0.045194, F2x=3.71, scale_F2x=True)

	Modified Etminan relationship from Meinshausen et al 2019
https://gmd.copernicus.org/preprints/gmd-2019-222/gmd-2019-222.pdf
table 3


	Inputs:
	C: [CO2, CH4, N2O] concentrations, [ppm, ppb, ppb]



	Keywords:
	Cpi: pre-industrial [CO2, CH4, N2O] concentrations. Should use defaults
a1, b1, c1, d1, a2, b2, c2, d2, a3, b3, d3: coefficients
F2x: radiative forcing from a doubling of CO2.
scale_F2x: boolean. Scale the calculated value to the specified F2x?



	Returns:
	3-element array of radiative forcing: [F_CO2, F_CH4, F_N2O]










	
fair.forcing.ghg.minor_gases(C, Cpi)

	Calculate radiative forcing from minor gas species.


	Inputs:
	
	C: concentration of minor GHGs (in order of MAGICC RCP concentration
	spreadsheets)





Cpi: Pre-industrial concentrations of GHGs



	Returns:
	28 element array of minor GHG forcings










	
fair.forcing.ghg.myhre(C, Cpi, F2x=3.71, scale_F2x=None)

	Calculate the radiative forcing from CO2, CH4 and N2O.

This uses the Myhre et al. (1998) relationships including the band
overlaps between CH4 and N2O. It is also used in AR5.

Reference: Myhre et al, 1998, JGR, doi: 10.1029/98GL01908


	Inputs:
	C: [CO2, CH4, N2O] concentrations, [ppm, ppb, ppb]
Cpi: pre-industrial [CO2, CH4, N2O] concentrations



	Keywords:
	F2x: radiative forcing from a doubling of CO2.
scale_F2x: redundant; included for compatibility on import


in fair_scm






	Returns:
	3-element array of radiative forcing: [F_CO2, F_CH4, F_N2O]











fair.forcing.h2o_st module


	
fair.forcing.h2o_st.linear(F_CH4, ratio=0.15)

	Calculates radiative forcing from oxidation of methane to H2O.

Stratospheric water vapour forcing follows a practically linear
relationship with the CH4 radiative forcing in MAGICC and AR5.







fair.forcing.landuse module


	
fair.forcing.landuse.cumulative(emissions, aCO2land=-0.00113789)

	





fair.forcing.ozone_st module


	
fair.forcing.ozone_st.magicc(C_ODS, C0, eta1=-1.46030698e-05, eta2=0.0020540127, eta3=1.03143308)

	





fair.forcing.ozone_tr module


	
fair.forcing.ozone_tr.cmip6_stevenson(emissions, C_CH4, T=0, feedback=False, PI=array([722.0, 170.0, 10.0, 4.29]), beta=array([0.000177871043, 5.80173377e-05, 0.0020915127, 0.000194458719]))

	Calculates tropospheric ozone forcing from precursor emissions based on
Stevenson et al, 2013 10.5194/acp-13-3063-2013


	Inputs:
	emissions: (nt x 40) numpy array     
C_CH4    : (nt) numpy array of methane concentrations, ppb



	Keywords:
	T              : change in surface temperature since pre-industrial
feedback       : True or False - include temperature feedback on ozone


forcing?





	PI:4-element array of pre-industrial CH4 concentrations,
	CO emissions, NMVOC emissions and NOx emissions



	beta:coefficients of how CH4 concentrations, CO emissions,
	NMVOC emissions and NOx emissions affect forcing







	Outputs:
	tropospheric ozone ERF time series.










	
fair.forcing.ozone_tr.regress(emissions, beta=array([0.00028249, 0.00010695, -0.00093604, 0.00997831]))

	Calculates tropospheric ozone forcing from precursor emissions.

Inputs: (nt x 40) emissions array


	Keywords:
	
	beta: 4-element array of regression coefficients of precursor
	radiative efficiency, W m-2 (Mt yr-1)-1.
order is [CH4, CO, NMVOC, NOx]







	Outputs:
	tropospheric ozone ERF time series.










	
fair.forcing.ozone_tr.stevenson(emissions, C_CH4, T=0, feedback=False, fix_pre1850_RCP=False, PI=array([722.0, 170.0, 10.0, 4.29]))

	Calculates tropospheric ozone forcing from precursor emissions based on
Stevenson et al, 2013 10.5194/acp-13-3063-2013


	Inputs:
	emissions: (nt x 40) numpy array     
C_CH4    : (nt) numpy array of methane concentrations, ppb



	Keywords:
	T              : change in surface temperature since pre-industrial
feedback       : True or False - include temperature feedback on ozone


forcing?





	fix_pre1850_RCP: Use different relationship for 1750/65 to 1850 based 
	on anthropogenic emissions from Skeie et al (2011)
for 1750 (atmos-chem-phys.net/11/11827/2011)



	PI:4-element array of pre-industrial CH4 concentrations,
	CO emissions, NMVOC emissions and NOx emissions







	Outputs:
	tropospheric ozone ERF time series.
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fair.tools package


Submodules



fair.tools.constrain module


	
fair.tools.constrain.hist_temp(Tobs, Tmodel, years, inflate=True, CI=0.9)

	Checks to see whether model-derived temperatures fall in observational
uncertainty.

Uses the method of Thompson et al., 2015, also used in IPCC AR5 to derive
temperature trends which includes autocorrelation. The regression slope of
the observations is compared to the regression slope of the model. If the
trend of the model is within observational uncertainty, the test passes.

Reference: J. Climate, 28, 6443-6456 10.1175/JCLI-D-14-00830.1


	inputs:
	Tobs: observed temperature time series. Numpy array
Tmodel: modelled temperature time series. Numpy array
years: Numpy array of years covered by Tobs and Tmodel



	keywords:
	
	inflate: True (default) if the uncertainty bounds should be inflated
	for lag-1 autocorrelation - as used in Thompson.



	CI: confidence interval around the mean regression slope to count as
	constrained. Default 0.9.







	returns:
	accept: True if ensemble member agrees with observations else False.
slope_m: regression slope of modelled temperature
intercept_m: intercept of modelled temperature
slope_o: regression slope of observed temperature
intercept_o: intercept of observed temperature











fair.tools.magicc module


	
fair.tools.magicc.scen_open(filename, include_cfcs='rcp45', startyear=1765, harmonise=None)

	Opens a MAGICC6 .SCEN file and extracts the data. Interpolates linearly
between non-consecutive years in the SCEN file. Fills in chlorinated gases
from a specified RCP scenario or from custom emissions.


	Inputs:
	filename: the .SCEN file to open



	Keywords:
	
	include_cfcs: string, False, or nt x 16 numpy array
	MAGICC files do not come loaded with CFCs (indices 24-39).
They are given in the harmonised files at
http://www.pik-potsdam.de/~mmalte/rcps/.
- Specify ‘rcp3pd’, ‘rcp45’, ‘rcp6’ or ‘rcp85’ to use these RCPs.
- Use False to ignore and create a 24-species emission file.
- Provide an array to tack your own chlorinated gases onto the SCEN



	startyear: First year of output file. If before first year of the SCEN
	file, use RCP4.5 to fill



	harmonise: None, or year
	Linearly interpolate between 2000 in the RCP file and the specified
year. If None, do not harmonise







	Returns:
	nt x 40 numpy emissions array



	nt is defined as <last year of SCEN file> -
	<earlier of startyear and first year of SCEN file> + 1





It is assumed that the .SCEN files follow the formatting convention on
the MAGICC wiki at
http://wiki.magicc.org/index.php?title=Creating_MAGICC_Scenario_Files.
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fair package


Subpackages



	fair.RCPs package
	Submodules

	fair.RCPs.rcp3pd module

	fair.RCPs.rcp45 module

	fair.RCPs.rcp6 module

	fair.RCPs.rcp85 module

	Module contents
	rcp26
	rcp26.Concentrations

	rcp26.Emissions

	rcp26.Forcing

	rcp26.aviNOx_frac

	rcp26.concentrations_filename

	rcp26.emissions_filename

	rcp26.forcing_filename

	rcp26.fossilCH4_frac





	rcp3pd

	rcp45
	rcp45.Concentrations

	rcp45.Emissions

	rcp45.Forcing

	rcp45.aviNOx_frac

	rcp45.concentrations_filename

	rcp45.emissions_filename

	rcp45.forcing_filename

	rcp45.fossilCH4_frac





	rcp6

	rcp60
	rcp60.Concentrations

	rcp60.Emissions

	rcp60.Forcing

	rcp60.aviNOx_frac

	rcp60.concentrations_filename

	rcp60.emissions_filename

	rcp60.forcing_filename

	rcp60.fossilCH4_frac





	rcp85
	rcp85.Concentrations

	rcp85.Emissions

	rcp85.Forcing

	rcp85.aviNOx_frac

	rcp85.concentrations_filename

	rcp85.emissions_filename

	rcp85.forcing_filename

	rcp85.fossilCH4_frac













	fair.ancil package
	Submodules

	fair.ancil.cmip5_annex2_forcing module
	Forcing
	Forcing.aero

	Forcing.bcsnow

	Forcing.co2

	Forcing.contrails

	Forcing.forcing

	Forcing.ghg_other

	Forcing.landuse

	Forcing.solar

	Forcing.strato3

	Forcing.stwv

	Forcing.total

	Forcing.tropo3

	Forcing.volcanic

	Forcing.year









	fair.ancil.cmip6_solar module
	Forcing
	Forcing.forcing

	Forcing.solar

	Forcing.year









	fair.ancil.cmip6_volcanic module
	Forcing
	Forcing.forcing

	Forcing.volcanic

	Forcing.year









	fair.ancil.natural module
	Emissions
	Emissions.alldata

	Emissions.ch4

	Emissions.emissions

	Emissions.n2o

	Emissions.year
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	Submodules

	fair.constants.br_atoms module

	fair.constants.cl_atoms module

	fair.constants.fracrel module

	fair.constants.general module

	fair.constants.lifetime module

	fair.constants.molwt module

	fair.constants.radeff module

	Module contents
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	Submodules

	fair.forcing.aerosols module
	Stevens()

	aerocom_direct()

	ghan2()

	ghan_indirect()





	fair.forcing.bc_snow module
	linear()





	fair.forcing.contrails module
	from_aviNOx()

	from_fuel()





	fair.forcing.ghg module
	MN()

	co2_log()

	etminan()

	meinshausen()

	minor_gases()

	myhre()





	fair.forcing.h2o_st module
	linear()





	fair.forcing.landuse module
	cumulative()





	fair.forcing.ozone_st module
	magicc()





	fair.forcing.ozone_tr module
	cmip6_stevenson()

	regress()

	stevenson()
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Submodules



fair.forward module


	
fair.forward.emis_to_conc(c0, e0, e1, ts, lt, vm)

	Calculate concentrations of well mixed GHGs from emissions for simple
one-box model.


	Inputs (all can be scalar or 1D arrays for multiple species):
	c0: concentrations in timestep t-1
e0: emissions in timestep t-1
e1: emissions in timestep t
ts: length of timestep. Use 1 for sensible results in FaIR 1.3.
lt: atmospheric (e-folding) lifetime of GHG
vm: conversion from emissions units (e.g. Mt) to concentrations units


(e.g. ppb)






	Outputs:
	c1: concentrations in timestep t










	
fair.forward.fair_scm(emissions=False, emissions_driven=True, C=None, other_rf=0.0, q=array([0.33, 0.41]), tcrecs=array([1.6, 2.75]), d=array([239.0, 4.1]), F2x=3.71, tcr_dbl=69.661, a=array([0.2173, 0.224, 0.2824, 0.2763]), tau=array([1000000.0, 394.4, 36.54, 4.304]), r0=35.0, rc=0.019, rt=4.165, iirf_max=97.0, iirf_h=100.0, C_pi=array([278.0, 722.0, 273.0, 34.497, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 13.0975, 547.996]), E_pi=array([0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]), restart_in=False, restart_out=False, F_tropO3=0.0, F_aerosol=0.0, F_volcanic=array([0.104971077, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.058586462, 0.093201846, 0.103586462, 0.106355692, 0.107048, 0.107048, 0.060663385, 0.057894154, 0.094586462, 0.104278769, 0.106355692, -5.33241354, -0.254336615, 0.023278769, 0.088355692, 0.105663385, 0.014971077, 0.078663385, 0.100817231, 0.106355692, 0.107048, 0.107048, -0.001644308, 0.107048, -0.433644308, 0.057894154, 0.095971077, 0.105663385, 0.107048, 0.000432615, 0.073817231, 0.099432615, -0.052182769, 0.058586462, 0.095971077, 0.105663385, 0.107048, -4.70241354, -1.45341354, -0.471721231, -0.106182769, 0.031586462, 0.107048, -7.94379815, -3.04502892, -1.56764431, -0.526413538, -0.126259692, 0.080048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, 0.107048, -0.957721231, -0.743798154, -0.311798154, -0.047336615, -3.30949046, -0.893336615, -0.255028923, -0.025875077, 0.059278769, 0.074509538, 0.098048, 0.104971077, 0.071048, 0.097355692, 0.104971077, 0.057894154, 0.093201846, 0.103586462, 0.106355692, 0.107048144, 0.104520396, 0.062422531, 0.104594283, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, -0.238838173, -0.340729896, -0.053932266, 0.069128523, 0.106588832, 0.107047402, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.103250345, 0.040076989, 0.103360643, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.10578678, 0.083533611, 0.083570324, 0.105823908, -0.328924388, -1.44401607, -0.497720327, -0.011093348, -0.088839021, 0.064688486, 0.10130675, -0.003273267, -0.089086857, 0.029406097, 0.10310735, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, -0.107751243, -0.738254193, -0.312505413, 0.005618172, 0.090620192, 0.063998362, 0.091417906, 0.106263618, 0.107048144, 0.107048144, -0.422077406, -0.322233014, -0.051338285, 0.085537037, 0.106718571, 0.107046622, 0.107048144, 0.107048144, 0.107048144, 0.104616294, 0.062133472, 0.081676341, 0.105850579, 0.107048144, 0.107048144, 0.106335933, 0.090729592, 0.044540134, 0.103628922, 0.103756692, 0.047391549, 0.093740732, 0.106517326, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.107048144, 0.103613625, 0.045381677, -0.870695639, -0.627989251, -0.338100057, 0.061711846, 0.014790623, 0.047390727, 0.078182428, 0.077020135, 0.015789762, -0.25439854, 0.085593129, -0.025188256, -0.231640533, -0.004037932, 0.067292986, 0.088393254, 0.07931572, 0.041147869, 0.013359211, -0.302023072, -0.699730832, -0.270889264, -0.064998608, -0.063599048, 0.002925368, 0.049410816, 0.080480218, 0.075823551, -0.640611593, -1.69649482, -0.806261335, -0.11915395, 0.028814301, 0.084261714, 0.10356097, 0.106952799, 0.109239948, 0.11025257, 0.106849425, 0.11212285, 0.100710033, 0.108167098, 0.081870876, 0.058511912, 0.060638887, 0.066893857, 0.042865413, 0.074655969, 0.042925009, 0.078263883, 0.094388578, 0.073187166, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]), F_solar=array([-0.054, -0.048, -0.036, 0.016, 0.05, 0.081, 0.055, 0.052, 0.016, -0.002, -0.038, -0.045, -0.036, 0.017, -0.034, -0.069, -0.057, -0.028, -0.065, -0.059, -0.046, -0.022, -0.001, 0.034, -0.033, -0.058, -0.056, -0.051, -0.065, -0.064, -0.027, -0.033, -0.043, -0.045, -0.047, -0.055, -0.021, -0.01, -0.033, -0.04, -0.046, -0.036, -0.057, -0.065, -0.065, -0.07, -0.072, -0.072, -0.069, -0.064, -0.062, -0.052, -0.048, -0.053, -0.054, -0.059, -0.065, -0.066, -0.068, -0.059, -0.052, -0.044, -0.018, -0.008, -0.006, 0.002, 0.002, -0.02, -0.035, -0.038, -0.033, 0.017, 0.055, 0.051, 0.028, 0.027, 0.007, -0.006, -0.013, -0.024, -0.026, -0.024, -0.062, -0.018, 0.043, 0.0210419, 0.0134796, 0.0127106, -0.0009827, -0.0201447, -0.0318939, -0.0352692, -0.0268951, -0.0036957, 0.0155304, 0.0299927, 0.0271301, 0.010553, 0.000769, -0.0089081, -0.0167053, -0.0207428, -0.0267456, -0.0133514, 0.0110443, 0.0128387, 0.0276215, 0.0196106, 0.006665, -0.0047211, -0.0261688, -0.03591, -0.0421906, -0.0501801, -0.0484711, -0.0293518, -0.0027771, -0.0085236, -0.0126251, 0.0192902, -0.000769, -0.0228149, -0.0368927, -0.0424042, -0.0443695, -0.0396057, -0.0048492, 0.0237549, 0.0463562, 0.0736786, 0.0480865, 0.012561, -0.0096771, -0.0202728, -0.0327911, -0.0401398, -0.0525726, -0.0496033, -0.0243958, 0.0209991, 0.000705, 0.0341797, 0.0153809, 0.0271942, 0.0043152, -0.0128387, -0.0374908, -0.0469971, -0.0448608, -0.0261688, 0.0281342, 0.0722046, 0.1008942, 0.1067474, 0.0613312, 0.0193756, -0.0069, -0.0309753, -0.0365723, -0.0260834, 0.0030975, 0.0418488, 0.0742981, 0.053064, 0.0423187, 0.0427246, 0.0117279, -0.0107025, -0.0203796, -0.0096344, 0.0266815, 0.1057007, 0.1104431, 0.0959595, 0.0921143, 0.0655609, 0.0438354, 0.0182861, -0.0072418, 0.0002136, 0.0485352, 0.0712433, 0.1339844, 0.1554962, 0.1342194, 0.0885895, 0.0280273, 0.0252716, 0.0074554, 0.0075836, 0.0448822, 0.1268921, 0.2038605, 0.2141571, 0.1712616, 0.1409912, 0.0751953, 0.0292023, 0.0135223, 0.0062592, 0.0102325, 0.0451385, 0.0891022, 0.1118744, 0.1157837, 0.1180695, 0.0794037, 0.0767761, 0.0373413, 0.0180298, 0.0184143, 0.0120697, 0.0530853, 0.11604, 0.1693817, 0.1585937, 0.162439, 0.1025177, 0.1006805, 0.0306976, 0.0073914, 0.0101685, 0.0250153, 0.0869019, 0.1710693, 0.1560089, 0.1535522, 0.1251404, 0.0578705, 0.0179016, 0.0101044, -0.0067505, 0.0155731, 0.0796387, 0.1269348, 0.1612427, 0.1470367, 0.1547913, 0.0708588, 0.0337738, -0.0025421, -0.0107452, -0.0265533, -0.02995, -0.0300781, 0.0003845, 0.0471039, 0.0671417, 0.0781647, 0.091452, 0.0509918, 0.0006409, -0.0129242, -0.0184784, -0.0194183, -0.012326, 0.0374695, 0.0917725, 0.1228973, 0.1355011, 0.1052734, 0.0707092, 0.0361664, 0.0220886, -0.0010254, -0.0135437, -0.0257843, -0.0230499, 0.0067719, 0.0589813, 0.0651337, 0.0890381, 0.0644928, 0.0644287, 0.030954, -0.0007904, -0.0285187, -0.0362091, -0.0325348, -0.0155731, 0.0337524, 0.0675049, 0.1049316, 0.1091827, 0.0779938, 0.0312317, 0.00784, -0.0136292, -0.0291168, -0.0232208, 0.0052551, 0.040802, 0.0418701, 0.0480438, 0.0520599, 0.0229645, -0.002243, -0.0229218, -0.0301422, -0.0327484, -0.0239471, 0.0149323, 0.0497955, 0.0696198, 0.0616516, 0.0401184, 0.0092499, -0.0057892, -0.0168121, -0.0329193, -0.0395416, -0.0462921, -0.0375549, -0.0128815, 0.0136932, 0.0323639, 0.0341156, 0.0330902, 0.0135223, 0.0040161, -0.0254852, -0.041806, -0.0431519, -0.0408661, -0.0179657, 0.0199738, 0.047702, 0.0841888, 0.0692139, 0.0388794, 0.0147186, -0.0138855, -0.0233704, -0.0323853, -0.0193329, 0.0103607, 0.045993, 0.0443695, 0.0425323, 0.0276855, -0.0015808, -0.0182434, -0.0318939, -0.0333038, -0.0245453, 0.0038666, 0.063147, 0.0656464, 0.0689362, 0.0353973, 0.0251862, -0.0039948, -0.018927, -0.028775, -0.0286041, -0.0015381, 0.0405884, 0.0850647, 0.0592163, 0.0657532, 0.029245, -0.0037811, -0.0193542, -0.0327057, -0.0293304, -0.0021576, 0.0682098, 0.0795319, 0.0934174, 0.0699188, 0.0347565, -0.0069855, -0.0197815, -0.0324707, -0.0384949, -0.0339447, -0.0057892, 0.0231567, 0.0273865, 0.0340729, 0.0290741, 0.0038666, 0.000769, -0.0160858, -0.0252075, -0.0295013, -0.0289032, -0.0041229, 0.0436432, 0.0805573, 0.0788055, 0.0719696, 0.0497955, 0.0168549, -0.0099335, -0.0245453, -0.0228363, 0.0016022, 0.0514832, 0.0992706, 0.0842316, 0.090918, 0.045224, 0.0120697, -0.0115784, -0.0249298, -0.0284119, -0.0144409, 0.0281342, 0.0531281, 0.0747681, 0.0763916, 0.0539612, 0.0225372, 0.0028839, -0.0184357, -0.0310822, -0.0425323, -0.0470184, -0.0418915, -0.0226868, 0.0226013, 0.0296722, 0.0430878, 0.0525513, 0.0215118, -0.0060028, -0.0236908, -0.0296936, -0.0322357, -0.0207855, 0.019632, 0.0622284, 0.0866241, 0.0763275, 0.056546, 0.02164, 0.007135, -0.0041016, -0.0230713, -0.0300354, -0.0384094, -0.030014, -0.0047638, 0.0231995, 0.0442627, 0.0437286, 0.0414215, 0.0206146, 0.0084381, -0.0229858, -0.0409088, -0.042511, -0.0393066, -0.0149109, 0.0229645, 0.0510773, 0.0921783, 0.0747467, 0.0441132, 0.0177094, -0.0149323, -0.0231567, -0.0365509, -0.0222809, 0.0119629, 0.0350769, 0.0406525, 0.0537689, 0.0375763, 0.0229004, -0.0092712, -0.02211, -0.0302704, -0.0284546, -0.0112579, 0.0311035, 0.0689789, 0.0732086, 0.0685089, 0.0402893, 0.011792, -0.0008759, -0.0202301, -0.0321716, -0.0412079, -0.0423828, -0.0288605, -0.0004272, 0.0319794, 0.037085, 0.045694, 0.0393707, 0.0178802, 0.0035675, -0.0257629, -0.0398407, -0.0389435, -0.0333252, -0.0043579, 0.0365936, 0.067569, 0.096109, 0.0651337, 0.0406952, 0.0083954, -0.0110443, -0.0297791, -0.0300354, -0.0079681, 0.0244812, 0.0478729, 0.0471466, 0.0427246, 0.0248444, -0.0067505, -0.0231567, -0.0295013, -0.0328339, -0.0170685, 0.0217468, 0.0629974, 0.0766693, 0.0754089, 0.0284332, 0.0174103, -0.006665, -0.0279633, -0.0397125, -0.0307617, 0.0052338, 0.0369141, 0.0712006, 0.0723755, 0.0460358, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]), F_contrails=0.0, F_bcsnow=0.0, F_landuse=0.0, aviNOx_frac=0.0, F_ref_aviNOx=0.0448, E_ref_aviNOx=2.946, F_ref_BC=0.04, E_ref_BC=8.09, fossilCH4_frac=0.0, natural=array([[209.2492, 11.1555], [209.2957, 11.2105], [209.1874, 11.2624], ..., [190.5807, 8.9883], [190.5807, 8.9883], [190.5807, 8.9883]]), efficacy=array([1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0, 3.0, 1.0, 1.0, 1.0]), scale=None, oxCH4_frac=0.61, ghg_forcing='Etminan', scale_F2x=True, stwv_from_ch4=None, b_aero=array([-0.0062227, 0.0, -0.00038392, -0.00116551, 0.01601537, -0.00145339, -0.00155605]), b_tro3=array([0.00028249, 0.00010695, -0.00093604, 0.00997831]), pi_tro3=array([722.0, 170.0, 10.0, 4.29]), ghan_params=array([-1.95011431, 0.01107147, 0.01387492]), stevens_params=array([0.001875, 0.634, 60.0]), ref_isSO2=True, useMultigas=True, tropO3_forcing='stevenson', ozone_feedback=-0.037, lifetimes=False, aerosol_forcing='aerocom+ghan', scaleAerosolAR5=True, fixPre1850RCP=True, useTropO3TFeedback=True, scaleHistoricalAR5=False, contrail_forcing='NOx', kerosene_supply=0.0, landuse_forcing='co2', aCO2land=-0.00113789, ariaci_out=False, bcsnow_forcing='emissions', diagnostics=None, gir_carbon_cycle=False, temperature_function='Millar', lambda_global=1.18, ocean_heat_capacity=array([8.2, 109.0]), ocean_heat_exchange=0.67, deep_ocean_efficacy=1.28)
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