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Solar influence on climate — the media view

The Great Global

Sl Warming Swindle —
March 2007 All global warming s due to enhanced solar activity.

Dailyz:=Mail

13 September 2007

Global warming? It's natural, say

experts
by BARRY WIGMORE

Climate change is much more likely to be part of a cycle of warming and cooling
that has happened regularly every 1,500 years for the last million years, they say.

Mr Singer said: "This can all be explained by the Sun's activity."


http://www.channel4.com/science/microsites/G/great_global_warming_swindle/index.html
http://www.channel4.com/?hpos=logo

Solar influence on climate — the media view

" WEEKLY | NEWS IDEAS INNOVATION THE BEST JOBS IN SCIENCE

16 September 2006 e
: )
\ "‘->:m‘$§/

¥ September 2006

Reduced solar activity
will buy us time to
reduce greenhouse gas

GI_OBAI_ emissions.
WARMING

Will the sun come
to our rescue?




Variations in solar activity / energetic output.

Solar signals in climate records.

Mechanisms for solar influence on climate.
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http://sohowww.nascom.nasa.gov/data/realtime/mdi_igr/1024/latest.html
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Total solar irradiance
(TSI) measurements

13757

from satellites

(Claus Frohlich, PMOD)
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Sunspots, faculae and TSI
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Quiescent stars
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Cyclic and Magnetic stars
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The magnetic activity of the Sun is

correlated with its irradiance in W/m?2
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Historical reconstructions of TSI

Total Solar Irradiance
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Prediction for Solar Cycle #24
press release by NASA/NOAA prediction panel 27 Apr 2007

Solar Cycle 24 Sunspet Number Prediction

T
N I

Sunspot Mumber

Half the panel predicts 140 + 20 peaking Oct 2011 1
Half the panel predicts 90 + 10 peaking Aug 2012



Variations in solar activity / energetic output.

Solar signals in climate records.

Mechanisms for solar influence on climate.
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Temperature in NW Europe

WINTER SEVERITY IN
LONDON AND PARIS
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Solar cycle change in upper atmosphere

Meridional winds over Halley (76°S)

These changes are
approximately 50% of the
mean wind value

Martin Jarvis
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Solar cycle in atmospheric temperatures

30 hPa geopotential height Upper tropospheric
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Solar cycle change in zonal mean temperature
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Solar cycle signal in westerly wind

NCEP zonal mean zonal wind (m/s)
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Pacific Sea Surface Temperatures

Spectrum of Global SLP and SST Patterns

e 30%_ r]ln[ln]nl]nr]1r11lnpr1|lr1 Hl[nl]rn]rn Tll][ll[lll[‘llV[]TI[]TITII&SII]I NOA Extended R tructed Sea Surf T t
§5 C Sea Surface Temperature degC Composite Anomaly
- 55 YI'S 2.9 yrs 22yrs- TON
8 70%F 105yrs = " e -
.E C A : ” L J ry
2 so%:R/ y 000, = JON D d o P
.. W o° [ J
g = " SN 3 ’ﬁ 4
|||l|||I|||I|||I||||||:In|l|||||||In|||||||||I|||l|||l|||l|||||n|n||1nl|||||||||||l||| N > e .
Penod(yrs) 10.0 1. —=. '
Spatial Pattern of Global SST Signals -
@ o
7 ‘.l
0.2 0.4
= 0.4
Amplitude of QDO Signal J =03
16 fl”[ll]] IIIIIHII I]Hlllll IHII]HI |III|HII HIIIIIII IIIIIHH ll”]llll Illl[llll E EQ1 =y
8 :_ _i ~0.8|
5 ~ALA D A A NN = =
VAR A \VIRVIAA \VAIVARV ‘
= ; ? - a) =02 0.2
ool bt sl bbbttt g

150E 1 1 1 1 1 1 1 1 1 1 1
1900 1910 1820 18930 1840 1950 1960 1970 18BO 1890 Jan to Feb: 1883,1893,1907,1917,1928,1937,1947,1957,1968,1979,1989

Total Solar Irradiance (8 -14 year period)

101100 ALY LLART LA LU AL L LA LA LA L AL IR A solar max anomaly

0.3 | F

[3Y) L

Eoo - AN /N /f\ 3 (van Loon et al 2007)
E N \ 5

z..f ¥V V VVVU\/;

_og ool bedee b b eeebed e b oebedeaeb
i900 1910 1920 1930 1940 1950 1960 1970 1980 1990

Page 19 © Imperial College London Leverhulme Symposium 11 March 2008

White and Touree (2003)



Change n low Cloud Fraction - %

Low cloud and galactic cosmic rays

Marsh & Svensmark 2000 Svensmark, A&G 2007
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Figure 5.4. Variation of low cloud cover (ISCCP-D2 data) and cosmic rays between 1984
and 2002. The green curve shows data obtained by applying satellite calibrations. (Redrawn
from Marsh and Svensmark, 2003).
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Variations in solar activity / energetic output.

Solar signals in climate records.

Mechanisms for solar influence on climate.

Page 22 © Imperial College London Leverhulme Symposium 11 March 2008



How might solar activity influence tropospheric climate?

» Total solar irradiance

(orbital variations or
variable emission)

e Solar UV irradiance

« Solar energetic particles

 Galactic cosmic rays

23
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Radiative forcing:
sea surface temperatures

Heating the upper & middle
atmosphere, dynamical coupling down
to troposphere

Middle & lower atmosphere chemistry

lonisation of upper & middle
atmosphere: magnetosphere —
lonosphere — thermosphere coupling
Middle atmosphere chemistry

lonisation of lower atmosphere:
effect on electric field
cloud condensation nuclei



Earth’s orbital parameters
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Historical reconstructions of TSI

Total Solar Irradiance
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Solar variability and
global mean surface temperatures
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Solar irradiance forcing (W m™®)

Temperature anomaly (°C wrt 1500-1899)

Model (EMICs) sensitivity to forcings
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Coupling of ENSO and Indian monsoon:
modulated by solar cycle

Correlation with F10.7
Jul—Aug

\aj Mo Kodera et al, 2007
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Solar cycle in the stratosphere
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Solar cycle in zonal mean zonal wind

(hPa)
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Observations GCM UV experiment
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SSTs and tropical hydrology (GCM)

Stratospheric chemistry important  (Shindell et al 2006)

Zonal mean precipitation
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Mechanisms for stratosphere-troposphere coupling
(in the context of solar variability)

Changes in lower stratosphere static stabllity:

« Direct impact on convection, Hadley and Walker cells
(tropical). [Admiral Fitzroy, Rind, Kodera, Salby]

« Impact on refraction/reflection of planetary scale waves
(polar). [Bates, Geller, Kodera, Rind]

* Impact on momentum deposition of synoptic scale
waves.
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Polar Night Jet and the Brewer-Dobson Circulation

a) Summer Winter | b) Summer p* VF >0
V-F>0
1 Ard e = 1
10 10
100 100

Kodera and Kuroda (2002)
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Observed interaction between the Brewer-Dobson
circulation and the Hadley circulation

Pressure (mb)

925

Correlation of equatorial temperature at
100hPa with temperatures elsewhere

it ey T

Salby and
Callaghan,
2005
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Simple GCM:
heating applied ONLY In the tropical stratosphere:

Model zonal wind Observations of solar impact
mean
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Outline of synoptic eddy mechanism:

Solar UV heats the

stratosphere

Temperature gradients
altered

Accelerations to zonal
wind near tropopause

Page 38
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Changes in fluxes of
wave momentum

Changes to Hadley
circulation

Simpson, Blackburn
and Haigh, 2008

feedback loop
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Zonal wind
accelerations at lower
levels
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How might solar activity influence climate?

Solar modulation of galactic cosmic rays
lonisation of lower atmosphere by GCRs
- effect on cloud condensation nucleil.
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lon-induced nucleation of cloud droplets

Charge-mediated Charge-enhanced Increased CCN
nucleation coagulation concentration

nucleation mode accumulation mode cloud condensation cloud droplets

H,S0,+ H,0 aerosol aerosol nuclei (80 i dimetes)
vapours (~few nm) .:> (<80 nm) .::> (>80 nm)
nucleation coagulation coagulation activation

condensation condensation

Carslaw et al (2002)
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Questions to be addressed:

« What is known about solar activity, and solar spectral
irradiance incident at Earth, on paleo timescales, over
recent millennia and on timescales down to the 11-year
activity cycle?

« To what extent can recent measurements of solar
irradiance inform reconstructions of past values?

 How good are the proxies of solar activity?

* What signals of solar influence have been robustly
detected in climate In paleo records and on timescales
down to the 11-year activity cycle?

* Do geographically similar signals appear at different
timescales?

* What mechanisms, in addition to direct radiative forcing,
may be involved in the solar modulation of climate? 008





