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TERMS OF USE

Users of the MAGICC/SCENGEN software are bound by the UCAR/NCAR/UOP “Terms of
Use”. For details see ...

http://www.ucar.edu/legal/terms_of use.shtml

1. Introduction — background

MAGICC and SCENGEN are installed in C:\SG53. MAGICC/SCENGEN is a coupled gas-
cycle/climate model (MAGICC; Model for the Assessment of Greenhouse-gas Induced Climate
Change) that drives a spatial climate-change SCENario GENerator (SCENGEN). MAGICC has
been one of the primary models used by IPCC since 1990 to produce projections of future
global-mean temperature and sea level rise. The climate model in MAGICC is an upwelling-
diffusion, energy-balance model that produces global- and hemispheric-mean temperature
output together with results for oceanic thermal expansion. The 5.3 version of the software is
consistent with the IPCC Fourth Assessment Report, Working Group 1 (AR4). The MAGICC
climate model is coupled interactively with a range of gas-cycle models that give projections for
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the concentrations of the key greenhouse gases. Climate feedbacks on the carbon cycle are
therefore accounted for.

Global-mean temperatures from MAGICC are used to drive SCENGEN. SCENGEN uses a
version of the pattern scaling method described in Santer et al. (1990) to produce spatial
patterns of change from a data base of atmosphere/ocean GCM (AOGCM) data from the
CMIP3/AR4 archive. The pattern scaling method is based on the separation of the global-mean
and spatial-pattern components of future climate change, and the further separation of the latter
into greenhouse-gas and aerosol components. Spatial patterns in the data base are
“‘normalized” and expressed as changes per 1°C change in global-mean temperature. These
normalized greenhouse-gas and aerosol components are appropriately weighted, added, and
scaled up to the global-mean temperature defined by MAGICC for a given year, emissions
scenario and set of climate model parameters. For the SCENGEN scaling component, the user
can select from a number of different AOGCMs for the patterns of greenhouse-gas-induced
climate.

The first step is to run MAGICC. The user begins by selecting a pair of emissions scenarios,
referred to as a Reference scenario and a Policy scenario. The emissions library from which
these selections are made is based on the no-climate-policy SRES scenarios, including versions
of the WRE (Wigley et al., 1996) CO: stabilization scenarios. The labels “Reference” and
“Policy” are arbitrary, and the user may compare any two emissions scenarios in the library.

The user then selects a set of gas-cycle and climate model parameters. The default (“best
estimate”) set may be chosen, or a user set prescribed. Both default and user results are carried
through to SCENGEN. A flow chart describing how MAGICC/SCENGEN is configured is shown
on the next page.

The MAGICC directory contains all the emissions files (***.GAS), various configuration files that
set model parameters (***.CFG), and a range of output files generated by MAGICC.

The User Manual contains examples removed from this document and other detailed
information.



STRUCTURE OF THE MAGICC/SCENGEN SOFTWARE
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2. Running MAGICC:

F4MAGICC 5.3 -0 x|
File Edit Fun View SCENGEN Help

N Maodel for the Assessment of

Greenhouse-gas Induced Climate Change

NCAR

As used inthe IPCC Third Assessment Report

1.l

Version 5.3
Concept and Scientific Programming: T.M.L. Wigley, S.C.B. Raper
Design: T.M.L. Wigley, M. Salmon, M. Hulme, S.C.B. Raper

User Interface: M. Salmaon, 5. McGinnis

The first step is to click on “Edit”. This will display a pull-down menu with the choices “Emissions

Scenarios”, “Model Parameters” and “Output Years”.

Emissions Scenarios
Model Parameters
Output Years

“‘Emissions Scenarios”: select a Reference and Policy scenario.
To select these, click on the Edit window and then Emissions Scenarios, scroll down to and

select the chosen scenario(s), and then click on the appropriate selection arrow — as shown
below.
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Click on “OK” to preserve the selected scenarios. This will close the “Emissions Scenarios”
window.

“‘Model Parameters”: We will use the default settings.

“Output Years”: re-setting the end date. The default setting for MAGICC is to run to 2100.
Clicking on “Output Years” will bring up the “Output parameters” window (see below). Here, the
user can control the years covered by the displays, and the years covered and time-step interval
for output to the Reports files. Buttons on the right of the Output parameters window can be
used to return to the default settings. The Output Years selection controls what data are
available to SCENGEN. Most emissions scenarios in the library run only to 2100, so selecting a
higher number for the last year in these cases will have no effect.

76MAGICC 5.3 - B[] B
Reference year for cimate model output 19490 1990

First year for climate model output 19490 1990

Last year for climate model run 2100 2100

Jdis
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OK | Help |

Unless further editing of the inputs is required, click on Run at the top of the main window.
After a short time, the climate model will be run. Input emissions for the major gases and results
for concentration changes, radiative forcing (by gas and total), global-mean temperature and
global-mean sea level change can now be viewed by clicking on “View”.

If View is selected, the following window appears .....

Graphs:
Emissions
Concentrations
Radiative forcing
Temperature & Sea-Level

Reports:
User Policy
Default Policy
User Reference
Default Reference




The user can select graphical output under Graphs, or, in the Reports files, to access much
more detailed tabulated output.
“Concentrations” shows results for CO2, CH4 and N20 The default is COx.

Note that uncertainty ranges displayed in MAGICC are always those for the User model.

A key component of CO:2 projections is the feedback on the carbon cycle due to global warming.
This is really a complex set of different feedbacks operating on a regional scale, some positive
and some negative. On balance, however, these climate feedbacks are positive leading to
significantly higher concentrations than would be the case if they were absent. We can illustrate
the importance of these feedbacks with permutations of chosen scenario.

For example, the user can change the amount of warming simply by changing the climate
sensitivity. We do this by going back to the Edit button and editing Model Parameters. On the
Model Parameters window we change the Sensitivity variable.
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We select this with the OK button, and then click on Run. Then, through “View” we examine the
COz2 concentrations again for comparison. The additional warming that occurs when a higher
sensitivity is selected leads to a larger climate feedback on the carbon cycle, and, hence, larger
concentrations. For the Reference (A1T) emissions scenario, warming in 2100 is 2.48°C for the
default climate sensitivity (3.0°C) and 3.37°C for the user sensitivity (4.5°C). The corresponding
2100 COz2 concentrations are 576 ppm and 595 ppm — an increase of 19 ppm for a warming
increase of 0.9°C.



For the Policy scenario, WRE450, concentrations are lower and the effect of climate feedbacks
is to increase the 2100 concentration from 423 ppm to 450 ppm (+27 ppm). If we had run the
analysis out to 2400 (by selecting 2400 in “Output Years” at the start), it could be seen that the
difference increases over time, reaching 38 ppm by 2400 (see Figure below).

Interestingly, the no-climate-policy emissions and concentrations for N2O in the A1T scenario
are actually less than in the policy-driven WRE450 emissions scenario, where N20O emissions
come from the extended MiniCAM Level 2 multi-gas stabilization scenario. This illustrates the
profound uncertainties in projecting N2O emissions both in the absence of or in response to
climate policies.

It should be noted that the CO2 concentration results shown here are somewhat deceptive. By
giving results only for one parameterization of climate feedbacks on the carbon cycle they hide
very large uncertainties that surround quantification of these feedbacks. Although MAGICC has
feedbacks that are similar in magnitude to other carbon cycle models used by IPCC, the Bern
model (Joos et al., 2001) and the ISAM model (Kheshgi and Jain, 2003) — see Appendix — some
other models have substantially larger feedback effects (Friedlingstein et al., 2006).

Nevertheless, warming uncertainties associated with this particular factor are small compared
with uncertainties that arise from our relatively poor knowledge of the magnitude of the climate
sensitivity. These uncertainties can be displayed by clicking on the two range buttons on the
temperature change output display.

Sea level results based on MAGICC for thermal expansion and TAR models for all other
components may be viewed by clicking on the “Sea level” button. The plot below shows the full
range of results out to 2400.

It should be noted that uncertainties in sea level rise in MAGICC represent the extreme (and
likely very low probability) limits where all uncertainties operate in the same direction. The upper
bound shown by MAGICC is what would be expected if the climate sensitivity were 6°C and if all
ice-melt parameters are set to maximize the ice melt contribution for this sensitivity. The
probability of this combination must be considerably less than the probability of a sensitivity as
high as 6°C (viz. 5%), but it is impossible to quantify this probability without carrying out a far
more sophisticated analysis. Even the central estimates are important, however, as they show
the large inertia in the climate components that contribute to sea level rise. Temperatures
stabilize in this case, yet sea level continues to rise inexorably.

3. Running SCENGEN:

The next step is to go back to the main MAGICC control window, click on the SCENGEN button
and then on the “Run SCENGEN?” button. This will bring up the SCENGEN title window (see
below).

Click on “OK”.
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..... and the main SCENGEN selection window.

i SCENGEN 10| x|
Control Windows | Actions
Analysis aQuIit
Models Help
Region Print
Wariahle RUN
Warming

Below are three examples illustrating some of the capabilities of SCENGEN 5.3.
EXAMPLE 1:

This first example is a comparison of different model results for changes in the spatial
patterns of annual-mean precipitation. The MAGICC case used is as above, a Reference
emissions scenario of A1T-MES and a Policy scenario where CO2 concentrations follow the
WREA450 stabilization profile.

The first step is to click on “Analysis” in the above SCENGEN window. This will bring up the
“Analysis” window shown below. The other windows will remain in place and can be moved
around to more convenient positions if required.
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Note that this window has changed from that used in version 4.1. The bottom right panel is new
and now allows users to examine inter-model uncertainties in variability: specifically, in the
model-mean baseline inter-annual standard deviation, s.d. (“SD-base uncert”), and the model-
mean s.d. change (“SD-change SNR”) — see item (10) in Section 3.2 above. Uncertainties in s.d.
change are very large — i.e., there are large inter-model differences in projections of variability
change, as will be shown below.

Under “Data”, the default selection is “Change” indicating that the analysis to be performed by
default will be of changes in the mean state for a particular selected variable. If this button is not
lit up, click on “Change” to select an analysis of climate change. The following steps will select:
(1) the AOGCMs to be used (displayed results are for the average across the selected models);
(2) the analysis region (we will use the full globe); (3) the analysis variable and season (we use
annual precipitation); and (4) the analysis year, emissions scenario, and MAGICC parameter
set. These selections (including the type of analysis — “Change”, etc.) may be made in any
order.

We first select the models to be used to define the change. As noted above, the displayed
results will give the average change over the selected models. A crucial and unigue aspect of
SCENGEN is that averages across models are based on normalized results (following the
original implementation of this idea in Santer et al. (1990)). Using normalized results ensures
that each model pattern of change receives equal weight and the average is not biased towards
models with high climate sensitivity. To select the models to use, go back to the SCENGEN
window and click on “Models”. This will bring up the window shown below.

: =10 %]
None | Al | Default | W ferosoleffects - Def.1 # Def.2 - Both
W BCCRECH2 M CSIRO-30 M GFDICH21 M IPSL_CH4 W MRI-232A
W CCCMA-31 W ECHO-——G M GISS——EH M MIROC-HI W NCARPCH1
W CCSM—-30 1 FGOALSIG I GISS——ER M MIROCMED W UKHADCH3
W CHRM-CM3 M GFDLCMZ0 M INMCM-30 M MPIECH-5 M UKHADGEM

Certain models (a selection of U.S. models) will be lit up as default. The user can select any set
of models, from a single model to all models, and SCENGEN will produce results averaged over
the selected models. For further information on these models, see the IPCC Fourth Assessment
Report (Randall and Wood, 2007)

For the present example we use all models except FGOALS and GISS-ER (for reasons stated
above). To get the above selection, the user should click on “All” and then click on FGOALS and
GISS-ER to de-select these two models. Next, the user has the option of using Definition 1 or
Definition 2 changes. Def. 1 uses the difference between the start and end of a perturbation
experiment. Def. 2 uses the difference between the perturbed state and the control climate at
the same time. If a model has any spatial drift (and most models do) then Def. 2 is a way of
removing this drift (under the justifiable assumption that the drift is approximately common to
both the perturbed and control runs) — normally one should use Def. 2.
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Next, the user must decide whether or not to include the spatial effects of aerosols. Normally,
these effects should be included (which is done by clicking on the “Aerosol effects” button). The
option not to include aerosol effects is to allow the user to determine how important these
effects are. The “Models” window shown above corresponds to these selections.

Next, return to the SCENGEN window and click on “Region”. The map below will be displayed.

& Region =] oS
Aerosol Region 1 ¥ Glohe ~- Canada - M-East
Lo o Land o Mexico -~ E-FSU
o Ocean ~ Brazil o W-FSU
s NH ~~ Africa + ROLA
v SH ~r Europe - SEASia
Aerosol Region 3 s Equ-Pac -~ India s W-Pac
- N3 + China ~ Alaska
o N34 o Japan s Gronlnd
- N4 o AusNZ - Amtarc
s USA ~ C-Asia - Arc-ls
 User: Lat: -90 to 90
Lon: -180 to 180
I S - |

The map shows the regions used for the breakdown of SO2 emissions in the MAGICC
emissions files, together with a set of analysis region selections. (Emissions from ocean and air
transport are divided equally over the three regions.) The default region is the whole globe, and
this is what will be used in the present examples. The user can select from a range of “hard-
wired” regions, or can mouse out a rectangular latitude/longitude region on the map. To do this,
click on “User” and use the mouse to define a region. The latitude/longitude domain will be
shown numerically on the right. The selected region appears as a red rectangle — see the map
below -- and the domain limits appear on the bottom right of the window. (Note that the hard-
wired regions are generally not rectangular.) For user-selected rectangular regions the latitude
and longitude ranges shown correspond to the full domain. Latitude values are in degrees north
from the equator, and longitude values are in degrees east.
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* User: Lat: 225 to 500

Lon: -130.0 to -57.5

Clear |

Selecting a grid-box region means that most calculations will be carried out specifically for that
region. This includes area averages for the selected variable (see below), and a range of other
statistics. These results are not displayed, but are given in tabulated form in various output files
in the ENGINE/IMOUT or ENGINE/SDOUT directory (see Table 5 above).

After experimenting with the user region option, return to using the whole globe by clicking on
“Clear” and then “Globe”.

Now return to the SCENGEN window and click on “Variable”. The “Variable” window (below) will
appear. The default is annual-mean temperature. Click on “Ann” to see the other season
options, and then return to “Ann”. Next click on “Precipitation”, since this is the variable we will
use for the examples. Note that the “Reverse” light will come on, since the standard rainbow
color scheme for precipitation (red for dry to blue for wet) is the opposite of that usually used for
temperature (blue for cold to red for hot). This can be de-selected by clicking on the “Reverse”
button.

This window gives the user the option to use linear or power law (exponential) scaling. The latter
is a way of avoiding physically unrealistic results that can (albeit only rarely) occur with linear
scaling if the global-mean warming is large. For these examples we will stick with linear scaling.
For precipitation changes, exponential scaling is preferred. Users should experiment with both
scaling methods to see the differences.

i 'lll'ariahlf =18 x|
Observable Conmtours
~ Mean Temp | % Default
% Precipitation | ~- Min/Max
s Pressure

Palette
Scaling M
% linear
W Reverse

o eXponential

_l Smoothing |Season: Ann
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There are two new options on the “Variable” window. First there is a spatial smoothing option
that replaces all output fields by an area-weighted 9-box smoothed field (see item (5) in Section
3.2 above). Second, there is now a range of color palette schemes and an improved method for
choosing contour levels and intervals (see item (6) in Section 3.2).

Selecting the spatial smoothing option means that, if a single 2.5 by 2.5 degree grid box is
selected as the region, the results will be area averages over the nine grid boxes centered on
the selected grid box. If spatial smoothing is selected, this will be applied to all output array files
and displays.

To change the palette, click on the “rainbow” button. To change the contour levels to span the

range of grid-box values better, click on the Min/Max button.

Return again to the SCENGEN window and click on “Warming”. The following window will
appear .....

74 Wari - 10| x|

Global-mean AT = 1.64 deqgC

Scenario Year
2050

| JR
2000 2050 2100
Scenario MAGICC Setup
4 A1TMES (Ref.)| # Default
r WRE450 {Pol.) | ~- User

This is where the user selects the following:
(1) the emissions scenario, either the Reference or the Policy case. The names displayed
show only the first nine letters of the headers on the emissions files.
(2) the scenario year (i.e., the central year for a climate averaging interval of 30 years, as
indicated by the length of the slider bar. The default year is 2050, as shown.
(3) a particular configuration for the MAGICC model, Default (i.e., “best guess”) or User.

These factors determine the global-mean temperature change from 1990 to 2050 (red 1.64
degC at top of window in this case) that is used for scaling the normalized patterns of change.
Within the code, this global-mean temperature change is broken down into four components (a
ghg component, and aerosol components for the SOz emissions in the three emissions regions
shown above) and these are used as weights for the pattern scaling algorithm.
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For the present examples we will use the default emissions scenario (A1T-MES, the selected
Reference scenario), and default parameters for MAGICC. We also slide the temperature bar
across to 2064 to give a warming of 2 degC — see window below.

i Warming - | I:Ilﬂ

Global-mean AT= 2.0 degC

Scenario Year
2063

| JE
2000 2050 2100
Scenario MAGICC Setup
¥ A1TMES (Ref.) | # Default
r WRE450 {Pol.) | ~- User

At this stage, all necessary user selections for SCENGEN have been made.

Return now to the SCENGEN window and click on “RUN” to run the SCENGEN software. After
a short time, a map will appear — see below. This shows the change in annual-mean
precipitation for the 30-year interval centered on 2064 (for the A1T emissions scenario, and
“best guess” climate model parameters in MAGICC) averaged over all 18 selected AOGCMs.

(=S
Global range
-43.910 55.4

- li—
- TR —

Models: BCCRECHZ? CSIE0-30 GISS——EH HIROCMED UEHADCH3
CCCMA-—31 ECHO—G TIHWMCHM-30 MPIECH-S5 UEHADGEM
CCEM——230 GFDLCMZ20 IPSL_CHM4 MRI-Z2324
CHEM-CM3 GFDLCHMZ1 MIROC-HI HNHCARPCHMI1

Latitude: Longitude: Value:
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The default display is as shown above. Mousing over the map will show specific grid-box values
in the lowest panel of the display. We now illustrate other possible displays. First, we use the
“Min/Max” option on the “Variable” window, which will ensure that approximately 5% of the grid-
box values will lie above (below) the highest (lowest) contour level.

Change in Annual Precipitation Global range
— -43.9to 55.4

Global-mean dT
20degC

Scenario: AMTMES
“| Year: 2063

Def. 2, with aerosols

U

24.00
20.00
16.00
12.00
8.00
4.00
0.00
-4.00
-8.00
-12.00

Models: BCCEBCH2 CSIR0D-30 GISS——EH MIROCHED TEHADCHS
CCCMA-31 ECHO——G  INMCM-30 MPIECH-5 TUEHADGEM
CCSM——30 GFDLCHMZ0 IPSL_CHM4 MEI-2324
CHEM-CHM3 GFDLCHMZ1 MIROC-HI HCARPCM1

(In the above and subsequent displays the top and bottom parts of the full panel have been
deliberately suppressed.) Next, we retain the Min/Max contouring and select the red-blue color
palette — below.

15



Change in Annual Precipitation Global range
— -43.9to 55.4

Global-mean dT
20degC

Scenario: AMTMES
Year: 2063

Def. 2, with aerosols

i
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16.00
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8.00
4.00
0.00
-4.00

-8.00
Models: BCCEBCH2 CSIR0D-30 GISS——EH MIROCHED TEHADCHS -12.00

CCCMA-31 ECHO——G  INMCM-30 MPIECH-5 TUEHADGEM
CCSM——30 GFDLCHMZ0 IPSL_CHM4 MEI-2324
CHEM-CHM3 GFDLCHMZ1 MIROC-HI HCARPCM1

|
|
3

-_____fm

Finally we select the AR4 color palette. This palette has the yellow/blue boundary as the zero
contour level.

Change in Annual Precipitation Global range
‘ -43.910 55.4
ﬁﬁ}_v oBis Global-mean dT
r— a0 = 20degC
—_ - ]
""—@ %3 %)’M l::;j‘ N
f ; S | Scenario: ATTMES
[ 9 Year: 2063
L ™ % = )
. (_ "‘Gn/f L Def. 2, with aerosols
- o 3 %
—t— e " i |
Bl ﬁ I 24.00
] ", 20.00
= 16.00
{;H = T Z 1 1200
(Y] d
= .00
- —  4.00
N L — e — | L
—— -8.00
Models: BCCRBCMZ CSIRE0-30 2 GISS—EH MIROCHED UEHADCH3 —  _12.00
CCCHMA-31  ECHO——G  IHMCH-30 HFPIECH-5 UEHADGEM |

CCSM——30 GFDLCHMZ0 IPSL_CHM4 MEI-2324
CHEM-CHM3 GFDLCHMZ1 MIROC-HI HCARPCM1
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We now compare the multi-model average results with those for a single AOGCM. For the
single model we choose NCAR’s Community Climate System Model (CCSM3). We show below
the multi-model result for default contouring and palette (repeated from above) with the CCSM3

result immediately below this.

Change in Annual Precipitation

Models: BCCEBCH2 CSIR0D-30 GISS——EH MIROCHED TEHADCHS
CCCMA-31 ECHO——G  INMCM-30 MPIECH-5 TUEHADGEM
CCSM——30 GFDLCHMZ0 IPSL_CHM4 MEI-2324
CHEM-CHM3 GFDLCHMZ1 MIROC-HI HCARPCM1

Change in Annual Precipitation

Models: CCSH——20

Global range
-43.9to 55.4

Global-mean dT

1 20degC

U

18.00
15.00
12.00
9.00
6.00
3.00
0.00
-3.00
-6.00
-9.00

Global range
-100.0to 178.6

Global-mean dT

] 2.0degC

Scenario: AMTMES
Year: 2063

Def. 2, with aerosols

%

18.00
15.00
12.00
9.00
6.00
3.00
0.00
-3.00
-6.00
-9.00

17



It can be seen that there are clear similarities between the multi-model mean pattern and the
CCSM3 result — although the latter pattern is, understandably, more noisy. In both cases,

precipitation increases in high latitudes and decreases in subtropical regions and in places like
the Mediterranean Basin and southwest Australia. Overall, changes in CCSM3 are much larger

than in the multi-model mean, implying that there are cancelling effects when a number of
models are averaged.

The visual similarity, however, is deceptive, and the overall pattern correlation between CCSM3

changes and the mean of the remaining 17 selected models is quite small (r = 0.372). Pattern

correlation results such as this may be found in OUTLIERS.OUT (in folder ...ENGINE/IMOUT),

for which an extract is given below. (To produce this Table, you will have to go back to the
original 18-model selection and re-run SCENGEN.)

Note that CCSM3 precipitation changes are biased high relative to other models (“BIAS” in the
Table below is model-i minus the mean of the remaining models for 1°C global-mean warming).

Note also that the results in the Table below do not correspond precisely to the maps above,

since OUTLIERS results are based solely on the normalized precipitation changes (i.e., they do

not account for scaling up to the MAGICC global-mean temperature change, nor do they
account for aerosol effects on precipitation change). Nevertheless, these OUTLIERS results

provide a good indication of the more general pattern similarities.

COSINE WEIGHTED STATISTICS

MODEL

BCCRBCM2
CCCMA-31
CCSM--30
CNRM-CM3
CSIR0-30
ECHO---G
GFDLCM20
GFDLCM21
GISS--EH
INMCM-30
IPSL CM4
MIROC-HI
MIROCMED
MPIECH-5
MRI-232A
NCARPCM1
UKHADCM3
UKHADGEM

The above results provide a strong indication that there are large inter-model differences
between AOGCM precipitation change projections. A further indication of these large inter-

CORREL

.442
.562
.372
.312
.351
.327
.456
.402
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-.067
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=
O JdkF O w10 -

RMSE

o
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. 945
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.139
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.854
.049
.135
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.497
.688
.157
.049
.514

BIAS

.420
171

1.002

.175
.616
.861
.510
.166
.515
.178
.085
.539
.219
.870
.257
.822
. 940
.119

CORR-RMSE

=
O J 3OO w-Jowu J

o

.038
.994
.448
. 943
.193
.475
.126
.979
.837
.047
.077
.452
.620
.473
.685
.135
.005
.513

NUM PTS

10368
10368
10368
10368
10368
10368
10368
10364
10368
10368
10358
10368
10368
10361
10363
10368
10368
10368

model differences can be obtained using Inter-SNR and P(Increase) — see these buttons on the

“Analysis” window. We explore these further below.
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Appendix 1: Halocarbons
MAGICC includes the following 30 halocarbons ...

CFC11, CFC12, CFC13, CF4, CFC113, CFC114, CFC115, Cz2Fs, CCls,CHCI3, CH2Cl2, MCF,
Hal211, Hal301, HCFC22, HCFC123, CHsBr, HFC141b, HFC142b, HFC125, HFC134a,
Ha2402, HFC23, HFC32, HFC43-10, HFC143a, HFC227ea, HFC245ca, CaF10, SFs

In the input emissions files, only the 8 most important can be specified. These are ...
CF4, C2Fs, HFC125, HFC134a, HFC143a, HFC227ea, HFC245ca, SFs

The other 22 gases are divided into two groups, gases controlled under the Montreal Protocol
and all other gases.

Montreal gases (CFC11, CFC12, HCFC22, etc.) have fixed future emissions, controlled by the
Protocol. The concentrations and forcings for these are hard wired into the code. For the other
gases the emissions vary according to the SRES scenario, but the differences between the
scenarios are small. Most inter-scenario differences in halocarbon forcing arise through
differences in the emissions of the above 8 gases. MAGICC therefore uses an average total
radiative forcing for the other gases, again hard wired into the code. The forcing error in doing
this is tiny -- a few thousandths of a W/m? in 2100.
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PRINTING TIPS

There is currently no built-in printing capability for SCENGEN, but it is easy to import the maps
into other programs and print them from there.

To perform a screen-capture of a SCENGEN map window, simply click on the window and
press Alt+Prnt Scrn. This copies an image of the window to the clipboard. You can then paste
the image into a document in another program like Microsoft Word by typing CTRL+V. If you
want to edit the image (to trim off borders or annotations, for example), one can paste itinto a
simple image editor like Microsoft Paint, which is typically found in the “Accessories” menu.
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Version 1, June 2008
Version 2, September 2008

The primary modification in Version 2 is to the section on sea level rise. Additional information
about the carbon cycle model has been added, the Section on model selected has been
modified with more information added on the OUTLIERS Table, and a new Appendix inserted
giving information about how MAGICC handles halocarbons.
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