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1 Supplement A:
Factsheets of GHGs other than CO5, CH4 and N5 O
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Methylene chloride (CH,CI,): Lifetime: 0.4yrs ; Radiative Efficiency : 0.03 W mi? ppb"
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Centers of latitudinal bins
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Methyl chloroform (CH,CCL,): Lifetime: 5yrs ; Radiative Efficiency : 0.07 W m? ppb!
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Centers of latitudinal bins
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Halon-1211

Centers of latitudinal bins
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Halon-1211 (CBICIF,): Lifetime: 16yrs ; Radiative Efficiency : 0.29 W m ppb”!
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Halon-1301

Halon-1301 (CBrF,): Lifetime: 65yrs ; Radiative Efficiency : 0.3 W m™ ppb

_(a) Seasonality (% of global mean) 08 (b) Latitudinal gradient
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Halon-2402

_(a) Seasonality (% of global mean)

Halon-2402 (CBrF CBIF,): Lifetime: 20yrs ; Radiative Efficiency : 0.31 W m? ppb™'

(b) Latitudinal gradient
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HCFC-22

HCFC-22 (CHCIF,): Lifetime: 11.9yrs ; Radiative Efficiency : 0.21 W m2 ppb™"
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Figure S15. HCFC-22 Factsheet
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HCFC-141b

HCFC-141b (CH,CCLF): Lifetime: 9.2yrs ; Radiative Efficiency : 0.1 ppb
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Figure S16. HCFC-141b Factsheet

Radiative forcing rel. 1750 (10° Wm?)
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Mole fraction (ppt)
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HCFC-142b

(a) Seasonality (% of global mean)

HCFC-142b (CH.

): Lifetime: 17.2yrs

Radiative Efficiency : 0.

(b) Latitudinal gradient
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Figure S17. HCFC-142b Factsheet

Mole fraction (ppt)

Radiative forcing rel. 1750 (Wm?)



PFC-116 (C,F,): Lifetime: 10000yrs ; Radiative Efficiency : 0.25 W m? ppb™'

C2F6
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C3F8

PFC-218 (C,F,): Lifetime: 2600yrs ; Radiative Efficiency : 0.28 W m* ppb

_(a) Seasonality (% of global mean) 002 (b) Latitudinal gradient
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PFC-31-10 (C,F, ): Lifetime: 2600yrs ; Radiative Efficiency : 0.36 W m™ ppb
_(a) Seasonality (% of global mean) 002 (b) Latitudinal gradient
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CSF12

PFC-41-12 (n-CF,): Lifetime: 4100yrs ; Radiative Efficiency : 0.41 W m™ ppb
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CGFM PFC-51-14 (n-C,F

): Lifetime: 3100yrs ; Radiative Efficie 0.44 W m™ ppb
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PFC-14 (CF,): Lifetime: 50000yrs ; Radiative Efficiency : 0.09 W m™ ppb™'
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HFC-23

HFC-23 (CHF,): Lifetime: 222yrs ; Radiative Efficiency : 0.18 W m ppb'
(a) Seasonality (% of global mean) 15 (b) Latitudinal gradient
rt T 7 T T T T T T —
825°N g C <1900 1990 o
‘“%’ 1 1950 O - 2000 o)
o @ 1960 O 2010
675°N E o5 1970 O 2014 o
= 1980 8 8
o 2 Q
525°N ° onAA A a e > g
g g8 1% 8
37.5°N S 05 8 O H
3 O
- g .4 O
£ 25N $ 1F 0o
E 3
5 . sl L \ . 1 1 1 1 1 1
75N " » » [ [ [ z z z z z z
2 Zero Seasonality assumed oR & R o o o o K o Bih
° ® © i © ~ o o o S ©
2 758 X Latitude X
5 0s (c) Lat. gradient: EOF N (d) Lat. gradient: EOF score
225°S .
e} & 25 effective
75 o ] — — — - regressed
z o 57 o observations
& -
525°S s o 5 s
g
o O 2
o O 1
675°S O g
O
0.5
825°S o —
0. 54/)4/1 2 [ o ==
w =z =z z zzz
2 3 4 5 6 7 8 10 1 12 oo o . Py o o i i oo 1950 1960 1970 1980 1990 2000 2010
Months gL 5 & ~ ~ § 5 88

)
3
2
T
3

surface mole fraction field (ppt

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year
" f) Global and hemispheric surface mole fractions 1950-2014
T T T
Raw station data Annual data: ef °
AGAGE_gc-ms-medusa_monthly: cgo, jfi, mhd, rpb, smo, thd, zep This Study - Global Annual Average
25— This Study - NH Annual Average — 45
Binned station data: This Study - SH Annual Average
° Binned annual observations lat: 82.5° N — —5— - WMO2014/AGAGE late
° Binned annual observations lat: 67.5° N n/a — —o— - WMO2014/AGAGE early 14
° Binned annual observations lat: 52.5° N
g2 °  Binned annual observations lat: 37.5° N s
E Binned annual observations lat: 22.5° N n/a
% Binned annual observations lat: 7.5° N
g Binned annual observations lat: 7.5° S °
S 15— ° Binned annual observations lat: 22.5° S n/a
£ ° Binned annual observations lat: 37.5° S —25
§ ° Binned annual observations lat: 52.5° S n/a
@ ° Binned annual observations lat: 67.5° S n/a 1,
10l ° Binned annual observations lat: 82.5° S n/a
Monthly data: —15
— This Study - SH Monthly Average
This Study - NH Monthly Average
51— — This Study - Global Monthly Average 1!
o AGAGE - Global Monthly Average
—o0s
0 + 1 1 1 1 1 0
1950 1960 1970 1980 1990 2000 2010
30 (9) Global and hemispheric surface mole fractions 1700-2014 5 (1) Global and hemispheric surface mole fractions 2005-2010
T T T T T T | T T T T T
25 48
8
25 g 45
Beg
3 1 z 2
220 e e
18 &
3 3
8 13 2 &
g sp § 2
13 425 £ 13
8 3
] 8
5 12 8 3
@ oL @
415
sk 41
o5
0 n a n L TR Y
<
1700 1800 1850 1900 1950 2000 2005 2006 2007 2008 2009 2010 2011

Figure S27. HFC-23 Factsheet

Radiative forcing rel. 1750 (10° W)

Radiative forcing rel. 1750 (10 W)

Mole fraction (ppt)



HFC-32

CH,F,): Lifetime iative Efficiency : 0.1 V ppb
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Figure S31. HFC-134a Factsheet
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Figure S32. HFC-143a Factsheet
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Figure S33. HFC-152a Factsheet




HFC-227ea

HFC-227ea CHFCF,): Lifetime Radiative Efficiency : 0.26 W m™ ppb
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Figure S35. HFC-236fa Factsheet
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Figure S37. HFC-365mfc Factsheet
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NF,

Nitrogen trifluoride (NF,): Lifetime: 500yrs ; Radiative Efficiency : 0.2 W m ppb
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Figure S38. NF3 Factsheet
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Sulphur hexafluoride (SF.): Lifetime: 3200yrs ; Radiative Efficiency : 0.57 W m 2 ppb"

(b) Latitudinal gradient
1 T 1 T

7 03p T T T T T ™
=
§ 02 O <190 O 1990
g O 1950 O - - 2000
= O 1960 <-Q--- 2010 Q
g 01 O 1970 ---O--- 2014 o o
2 O 1980 Lt 8 ) o)
2 . b
g g G
= > Q
.0 8 -
Y e
5
g
5 03LL 1 1 1 L L L L L L
2 [ ) 2 “ » z E3 z z z z
s ol b o io o i o i o i
s 85 8 5 B ~ ~ B 5 8 &8
g . Latitude _
< 04 (c) Lat. gradient: EOF 06 (d) Lat. gradient: EOF score
3 . !
[e]
o effective
0.2 o — — regressed
z .- ©  observations,
2 [e]
la 0 .
w ke
02 Ke)
o
e]
-0. (ZZ7 ) [ [ z z z z zz o
o b b b 5 b b b b 1950 1960 1970 1980 1990 2000 2010
Months By 5 & ~ ~ § 5 8§58
. Latitude
e) Monthly surface mole fraction field (ppt
825°N| ==
67.5' Nl 1| I
52.5°N| T
37.5°N| o
o 225°N|
3 5N 1
T 15s —
ki
225° 8|
37.5° 8|
52.5°§|
67.5° S| T
825° S| | i
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year
0 (f) Global and hemispheric surface mole fractions 1950-2014
I I I I
Raw station data: Annual data:
o AGAGE_gomd_monihly:ogo . N . = This Study - Global Annual Average
:_ge-ms-medusa_monthly: cgo, jfj, mhd, rpb, smo, thd, zep ; . —5
HATS_GLOBAL_combined: alt, brw, cgo, kum, mhd, mlo, nwr, psa, smo, spo, sum, tdf, thd I::: :::3 g: AA:::::II :::::g:
8 Binned station data: — —¥— - CMIPS5 hist.
©  Binned annual observations lat: 82.5° N — —A— - CMIP5 ctr.
©  Binned annual observations lat: 67.5° N +~ - Firn - Butler et al. (1999) global mean " u
7 ©  Binned annual observations lat: 52.5° N — —o— - WMO2014/AGAGE late —a4 ~
z ©  Binned annual observations lat: 37.5° N — —o— - WMO2014/AGAGE early 4
s Binned annual observations lat: 22.5° N WMO2014_NOAA :
2 61— ©  Binned annual observations lat: 7.5° N <
£ ©  Binned annual observations lat: 7.5° S 8
g ©  Binned annual observations lat: 22.5° S n/a s =
2 51— ©  Binned annual observations lat: 37.5° S E
€ ©  Binned annual observations lat: 52.5° S s
8 ©  Binned annual observations lat: 67.5° s
5 af ©  Binned annual observations lat: 82.5°
@
Monthly data: n
This Study - SH Monthly Average
3= This Study - NH Monthly Average

This Study - Global Monthly Average
Martinerie-2010 - monthly global
2 Martinerie-2010 - monthly NH

~ = — - Martinerie-2010 - monthly SH
Martinerie-2010 - monthly high NH

1 o AGAGE - Global Monthly Average

) -
o == | | | | 0
1950 1960 1970 1980 1990 2000 2010

_(g) Global and hemispheric surface mole fractions 1700-2014 (h) Global and hemispheric surface mole fractions 2005-2010
T T T T T T T T T T

10 T 75
L Jas
or 0
sl
= 7L E oz
& E =
I s
g 6F 3 2 2
g £ g 2
2 5| ? 2 §
8 e 3 g
E £ E =
a 5 o g
2 g 8 2
€ 4r e £ $
5 g 3 2
3 i 3 H
3| 4 s
]
3
&
2k
T 43
o I . s . . L L L
1700 1750 1800 1850 1900 1950 2000 2005 2006 2007 2008 2009 2010 2011

Figure S39. SF¢ Factsheet
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SO,F,

Sulphury! fluoride (SO,F,): Lifetime: 36yrs ; Radiative Efficiency : 0.2 W m ppb”!
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2 Supplement B:
CMIP5 Analysis of CO concentration fields
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CESM1—BGC year 1875 : COZ (in ppm)
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Figure S41. Annual mean CO2 concentrations in § CMIP5 ESM models in the year 1875. The CMIP5 recommended value was 288.7 ppm
for 1875. Two more models with higher average CO» concentrations, namely BNU-ESM and FIO-ESM, are shown in Fig. S47.
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(b) CESM1—BGC year 1990 : COZ (in ppm)
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Figure S42. Annual mean CO> concentrations in 8 CMIP5 ESM models in the year 1990. The CMIP5 recommended value was 353.885
ppm for 1990 in the historical experiment.
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Figure S43. Climatological seasonal cycle of CO2 concentrations in 9 CMIP5 ESM models for the historical experiment’s 30-year period

1861-1890.
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(b) CanESM2 1976--2005
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Figure S44. Climatological seasonal cycle of CO2 concentrations in 9 CMIPS ESM models for the historical experiment’s 30-year period
1976-2005.



(a) ENIU-ESM .

(b) CanESM2
. F

© CESIM 1 -BG?

49

co2(ppm)

co2(ppm)

1 s 06 04 02 o 04 05 o8 a4 w8 06 04 02 o 04 o5 o8 a4 w8 06 04 02 o 04 05 o8 1
sinelattude sinelattude sinelattude
(d) GFDL-ESM2G GFDL-ESM: (f) MIROC-ESM
s 1 1 1 1 1 1 1 1 s @ SRLENM 1 1 1 1 1 1 s 1 1 1 1 1 1 1 1
w0 160
5762005 62005

co2(ppm)

co2(ppm)

e T T T T
4 08 05 04 02

9) MPLESM-LR

a 08 06

(h) MRIESM1

o
sine latitude

a

T T T T
08 06 04 02

(i) NorESM1-ME
I I

o
sine latitude

co2(ppm)

co2(ppm)

o
sine latitude

co2(ppm)

a

T T
08 08

sine fattud
(i) CanESM2, MPI-ESM-LR and NorESM1-ME: ble M
L anEsM2, MPI-ESMLR and NorESM1-ME: Ensemble Mean

T T T T T T T
08 02 o 02 04 05 08
ine ltitude

%0
005

a

T T
08 0

T T T T T T T
08 02 o 02 04 05 08
sine latitude

o
sine latitude

Figure S45. Latitudinal gradient of surface atmospheric CO> concentrations exhibited in 9 considered CMIP5 ESM models for both the
preindustrial period (grey lines) and recent period 1976-2005 (red lines). The bold dotted lines indicate the annual means. The 12 finer lines
represent the individual twelve monthly averages over the respective 30 year periods (shaded areas show the min-max of those monthly
averages). The lowest panel shows an ensemble mean for three CMIP5 ESMs, namely CanESM2, MPI-ESM-LR and NorESM1-ME.
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Figure S46. Annual average CO2 concentration fields diagnosed from CMIP5 ESM models for the years 1875 (left column),
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column), and 1990 (right column). All models are on the same colour scale, with colouring steps at 5 ppm. 1990 annual average CO2
concentrations are estimated in this study to be 354.07 ppm and had been specified for CMIP5 with 353.855 ppm.
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Figure S47. As Fig. S46, but for a different set of five CMIP5 ESM models.
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