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Dust, vapour & cloud in greenhouse Earth
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Readily gobbled up by a new PhD student 

working on Earth’s energy balance!



Role of far infrared in controlling how much 
water vapour amplifies climate change
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Far infrared outgoing radiation 
highly sensitive to humidity 
changes in dry regions e.g. 
Sinha & Harries (1997)

Allan et al. (1999) QJRMetS

“Please re-write this 
paragraph, preferably 

in English this time”

StDev(HIRS12): Geer et al. (1999) J. Clim

http://onlinelibrary.wiley.com/doi/10.1029/95GL01891/abstract
http://onlinelibrary.wiley.com/doi/10.1002/qj.49712555809/abstract
http://journals.ametsoc.org/doi/full/10.1175/1520-0442(1999)012<1940:SPOCVI>2.0.CO;2


All-sky Clear-sky

Convective cloud

Radiative 

biases in Met 

Office global 

NWP model

Convective 

outflow

Mineral dust

Surface albedo

Marine 

stratocumulus

Exploiting GERB 
to improve Met 
Office forecast 
model physics 

Futyan et al. (2004 J Clim, 2005 GRL); Harries et al. (2005) BAMS; Allan et al (2007) QJRMS
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http://journals.ametsoc.org/doi/abs/10.1175/1520-0442(2004)017<3192:CRFIPA>2.0.CO;2
http://onlinelibrary.wiley.com/doi/10.1029/2004GL022275/abstract
http://dx.doi.org/10.1175/BAMS-86-7-945
http://www.met.reading.ac.uk/~sgs02rpa/PAPERS/allan_et_al07QJ.pdf


Combining surface data with 
GERB uncovers radiative impact 

of major Saharan dust storm

• Advances in understanding impact on 
LW and SW absorption by mineral dust

Slingo et al. (2006) GRL 

Atmospheric 

solar absorption

http://onlinelibrary.wiley.com/doi/10.1029/2006GL027869/abstract


Public engagement

If only John 
was here…

http://www.nature.com/nature/journal/v410/n6826/abs/410355a0.html


Fundamental  
timescales of 

Earth’s energy 
budget

“Separating rapid 
adjustments to 
radiative forcings
from the responses 
of the climate 
system involving 
fast and slow 
feedbacks is a 
powerful emerging 
diagnostic of the 
Earth system”

Harries & Futyan (2006) GRL
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Growth & decay 

time constants

Quote by R. Allan, famous 

scientist, 24 May 2017

http://onlinelibrary.wiley.com/doi/10.1029/2006GL027457/abstract


Earth’s global surface temperature & energy 
imbalance variability since the 1980s
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Based on Allan et al. 2014 GRL, after Harries & Belotti (2010) J. Clim

http://onlinelibrary.wiley.com/doi/10.1002/2014GL060962/full
http://journals.ametsoc.org/doi/abs/10.1175/2009JCLI2797.1


Outlook: and the work goes on…

• Timescales of climate response and change
– What determines feedbacks on internal variability and are they distinct 

to forced response?

– What are the fundamental time-scales of climate system components?

– e.g. Harries & Futyan (2005) Stability of the Earth's radiative energy 
balance…, GRL, 33, doi:10.1029/2006GL027457.

• Energy budget and hydrological cycle
– Can heterogeneous net zero radiative forcing cause responses in global 

temperature via atmosphere/ocean dynamical responses?

– e.g. Sinha & Harries (1997) Possible change in climate parameters with 
zero net radiative forcing, GRL, 24, doi:10.1029/95GL01891

• How does cirrus FIR effect influence climate feedbacks?
– Cox, Harries, et al.(2010) Measurement/simulation of mid/far infrared 

spectra in the presence of cirrus, QJRMS, 136, doi:10.1002/qj.596

http://dx.doi.org/10.1029/2006GL027457
http://onlinelibrary.wiley.com/doi/10.1029/95GL01891/abstract
http://onlinelibrary.wiley.com/doi/10.1002/qj.596/abstract


Changes in global water cycle


