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ARE CUMULATIVE EMISSIONS ADEQUATE TO PREDICT 

   The interantional negotiations to limit 
global warming became easier when it 
was shown the global warming is linearly 
propotional to the cumulative emission of 
carbon dioxide. In a recent paper, Prof. 
Ashwin Seshadri at Divecha Centre for 
Climate Change has published a paper 
to show that the cumulative emission 
apporach may not work for gases with 
a smaller residence time. The residence 
of carbon dioxide is more than 100 
years but many other greenhouse gases 
like hydroflourocarbons have a much 
shorter residence time. For such gases, 

the global warming will depend both on 
cumulative emissions and how rapidly 
the emissions are reduced. In this paper 
the author has shown that global warming 
depends upon the residence time of the 
greenhouse gas and the time scale over 
which the greenhoues gas is reduced.
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Figure:  Global warming versus cumulative emissions for a basket of hydrofluorocarbons 
(HFCs: 125, 134a, 143a, and 32) having mean effective atmospheric lifetime of 
approximately 15 years is shown in the right panel for the emissions scenarios in the 
left-side panel.

internet  demands  may  cause  regime  shift
from existing  Radio  Frequency   technology
to        higher        bandwidth        light-based
telecommunication     systems    like   optical
wireless  communication,  where  more  data
can be transmitted with lesser power. Optical
pulses  propagating through the  atmosphere
experience  scattering and absorption losses
imparted  by  gas  molecules   and   aerosols
and    intensity     fluctuations    induced    by
atmospheric  turbulence . Moreover, they are
subjected to an increase in their pulse widths,
as different wavelength components travel at
different  velocities. This leads to interference
(overlapping of pulses) and sets a  maximum
limit to the reliable  data  transfer rate.  While
the absorption  and  scattering losses can be
easily   modelled   and   compensated,   it  is
difficult to model the turbulent fluctuations.
 
   A recent  study  using  balloon and satellite
observations  along  with   radiative  transfer
computations   show  that,  over  and  above
these losses,  aerosol-induced  atmospheric
heating leads to an additional broadening in

Fig.  Variation in optical pulse broadening factor (ratio of received to input pulse widths) for
  different initial pulse widths and aerosol single scattering albedo (SSA). SSA is a ratio of
              absorption by the aerosol to the sum of absorption and scattering.

optical   pulses   by  modifying  the  turbulent
fluctuations.    A   higher  absorption  of  solar
radiation by aerosols can  lead to  more pulse
broadening.   Narrow    pulses,   due  to  their
wider frequency spectra, are more vulnerable
to  such   aerosol   effects  while  the  broader
pulses  are  more  resilient.   This   enhanced
pulse  broadening due to aerosols will reduce
the anticipated   performance  and  ultimately
set   limits  on   improving  the   efficiency  of
terrestrial  as well as ground-to-satellite links.
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   The   ever-increasing   demand  for   faster
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