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Radiative forcing F [W /m?]
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Using a linear operator to describe temperature
fluctuations:

AT(t) = L[fx(t)]
AT(t) = ¢ * fx(t) qb*ZAkcst—tk)



Speaker notes

The first equation show the linear relation between some forcing f{z) and the deterministic temperature fluctuation due to
the forcing.

We wish to look further into the linearity assumption in relation to volcanoes over a large range of eruption magnitudes
(total injected SO2).

Can we write up the temperature response to volcanic eruptions as a convolution between the forcing and some general
shape function, here represented by the letter ¢?

The forcing is here consisting only of forcing due to episodic volcanoes, where A represent the amplitude of a given
volcanic event arriving at time ¢_k.



AT(t) = ¢ * fx(t)
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where M "®* is the peak magnitude of event k.
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If so, what representation of the forcing should one use? Do we perhaps need a non-linear transformation (g(-)) of the
forcing to be able to get temperature from convolutions?

We consider three different sources to describe the forcing; total injected SO2 in Tg, the aerosol optical depth and
forcing as top-of-the-atmosphere radiative forcing.

(Injected SO2 is used as model input to simulate the volcanoes, while both AOD and radiative forcing are output
variables of the model.)
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Temperature anomaly against injected SO2.

C1C data from

Short Name Long Name

Cc2w CESM2(WACCMG6)

C2WN1 CESM2(WACCMBG6), high latitude
C2Ct CESM2(CAMBG)

C1C CESM1(CAMS5)

P Pinatubo

P100 Pinatubo times 100

T Tambora


https://doi.org/10.1175/BAMS-D-14-00233.1
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Temperature anomaly against injected SO2.

C1C data from

Short Name Long Name

Cc2w CESM2(WACCMG6)

C2WN1 CESM2(WACCMBG6), high latitude
C2Ct CESM2(CAMBG)

C1C CESM1(CAMS5)

P Pinatubo

P100 Pinatubo times 100

T Tambora


https://doi.org/10.1175/BAMS-D-14-00233.1

Aerosol optical depth [1]

ek ek ek
b e — b N
(N - N - W =)
IIIIIIIIIIIlIIIIlIIIIIIII""""

O
S

C2W
C2WN?T
C2Ct

0-50

==

0.25

-I-IIIIIIIIIIlIIIIlIIIIlIIIIlIIIIlI—

500 1000
Injected SO2 [Tg]



Speaker notes

Aerosol optical depth versus injected SO2.

Short Name Long Name

Cc2w CESM2(WACCMG6)

C2WN1 CESM2(WACCMBG6), high latitude
C2Ct CESM2(CAMBG)

P Pinatubo

P100 Pinatubo times 100

T Tambora



Aerosol optical depth [1]
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Aerosol optical depth versus injected SO2.

Short Name Long Name

C2w CESM2(WACCMG6)

C2WN1 CESM2(WACCMBG6), high latitude
C2Ct CESM2(CAMBG)

P Pinatubo

P100 Pinatubo times 100

T Tambora



Temperature anomaly [K]

I (OPALY = P100 i

10 & cowny  + 7T ]
P 1

8 [ .
6 _- 15 L L L L __-
4| 1.0 F + 3-
r F 0.5 ;— -_
: + I T T TR T TR NN TR S :

O -l l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 |Ol.2| 1 1 1 |0|.4| 1 1 l |_
0.0 2.5 5.0 7.5 10.0 12,5 15.0

Aerosol optical depth [1]



Speaker notes

Temperature versus aerosol optical depth.

Short Name Long Name

C2W CESM2(WACCMS6)

C2WN1 CESM2(WACCMB), high latitude
P Pinatubo

P100 Pinatubo times 100

T

Tambora



Temperature anomaly [K]
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Temperature versus aerosol optical depth.

Short Name Long Name

C2W CESM2(WACCMS6)

C2WN1 CESM2(WACCMB), high latitude
P Pinatubo

P100 Pinatubo times 100

T

Tambora



60
50
40
30
20

10

Radiative forcing F [W /m?]

C2W
C1C

-I-IlllIIIIIIIlIIIIlIIIIlIIIIlllllll—

500 1000
Injected SO2 [Tg]



Speaker notes

Radiative forcing versus injected SO2.

C1C data from

Short Name Long Name

C2W CESM2(WACCMS6)
C1C CESM1(CAMS5)

P Pinatubo

P100 Pinatubo times 100


https://doi.org/10.1175/BAMS-D-14-00233.1
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Temperature versus radiative forcing.

C1C data from

Short Name Long Name

C2W CESM2(WACCMS6)
C1C CESM1(CAMS5)

P Pinatubo

P100 Pinatubo times 100


https://doi.org/10.1175/BAMS-D-14-00233.1
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Scaled version of the two smaller eruption data points, such that the peak values coincide.

Short Name

Long Name

C2W Peaks*

CESM2(WACCMG6), Peak values

Cc2w]

CESM2(WACCM®6), weak eruption

C2W—

CESM2(WACCM®6), medium eruption

C2W1

CESM2(WACCMBG6), strong eruption
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