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Abstract
Anthropogenic carbon is responsible for both glolvakrming and ocean acidification. Efforts are unday to understand the role of
the ocean in a high CQworld on a global contexAtmospheric carbon dioxide (Gconcentration has continued to increase and is
now almost 100 ppm above its pre-industrial lev@mbining our reconstruction with the known higtaf the anthropogenic
emissions gives us a more precise and detailed ofetve terrestrial biosphere sink. The term 'Gieause Effect’ refers to the way
certain gases trap heat in the atmosphere, mudheaglass in a greenhouse prevents rising warnfrain escaping. The greenhouse
effect is a process where energy from the sun hkeadinetrates into the lower atmosphere and on® dtirface of Earth and is
converted to heat, but then cannot freely leavepthaet. Due to the presence of certain greenhgases that trap heat, like carbon
dioxide, methane, water vapour, and CFCs, the apmex® retains the suns radiation and warms up tla@gi. By increasing the
abundance of these gases in the atmosphere, humdhatgiincreasing the overall warming of the Eartlsarface and lower
atmosphere, a process called "global warming.,@0a greenhouse gas and as the IPCC report shitsveadiative effect is greater
than that of all the other anthropogenic GHG gases.

Our efforts have been to try and understand theachpf doubling the concentration of ¢@nd thereby, understand the impacts of
this increase on important physical processes ofingalike evaporation, precipitation, snow coveurface runoff, snow depth, etc.
The ecosystem is surviving due to the balance miagd within all the components. Drastic increageany component of this
balance can prove to be quite destructive. Sinee gkistence of biological cosmos is dependent gumh processes, we had
attempted to understand the relationship betweesdltomponents based upon the feedback generated.
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1. INTRODUCTION climate system. Climate models can be used to make
projections about future climate and the knowledgimed can
contribute to policy decisions regarding climatearnge. An
advantage of GCMs is their ability to perform mpiii
simulation experiments using different greenhousas g
emissions scenarios.

The term 'Greenhouse Effect' refers to the wayagemgases
trap heat in the atmosphere leads to global warnging
climate change. Natural events and human activiies
believed to be contributing to an increase in ayerglobal
temperatures. This is caused primarily by increases
“greenhouse” gases such as £QGO, though not the most 2 SETUP
potent of GHGs, is the most significant one. Hunaativity '

has caused an imbalance in the natural cycle ofjtdenhouse 2.1 Normal Climate

effect and related processes. The 2007 Fourth Asssd L .

Report compiled by the IPCC (AR4) noted that "chemn To ensure the climatic g_spect of study, the tl.rr&tesused was
atmospheric concentrations of GHGs and aerosais, taver from 1950 to 2130. Initially the concentrations af green

house gases were kept at values of 1950. From h&%0 to

and solar radiation alter the energy balance of diiraate i -
1999 in order to include the observed £@e entered data

system”, and concluded that "increases in anthremiog

GHGs concentrations is very likely to have causestrof the file of carbon dioxide for that period. From yead0B we
increases in global average temperatures sincentte20th entered the data file from IPCC for A1_F1 scenanibich is
century”. In AR4, "most of" is defined as more tha@%s. often termed as “business as usual”, a trend 68 been

Here we develop GCM to analysis the environmentedact following for some time. Enabling this trend of ban dioxide
when GHGs gets doubled in the future as per theepterend all other greenhouse gas concentration were kefiteasame
of increase in GHGs. Global climate models (GCM& a value as in 1950s. In order to replicate the actoalition to
mathematical formulations of the processes thatprizm the model we uploaded the observed sea surfamgerature in
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ocean mode. This setup was run and all the infoomat
regarded were assumed to depict current statenaismthere,
extrapolated to 2130.

2.2 Perturbed Climate

In order to implement a large change in the atmesph
composition of the climate, we doubled the conagittn of
all greenhouse gases as the initial condition efdtmosphere
in the year 1950. From the year 1950 to 1970 aalfineend
was enabled with 0.3% change in the concentratiazadon
dioxide per year. From 1971 to 2130 the trend veasimed to
be exponential with 0.75% change in concentratibnasbon
dioxide per year. The concentration of greenhowsseg was
kept constant at double the value in 1950. No trevas
enabled in other gases. We uploaded the obserzedustace
temperature in ocean mode. This setup was run Hritiea
information regarded were assumed to depict stdte o
atmosphere that would occur when the concentrati@arbon
dioxide was doubled.

3. OBSERVATIONS

The observations and the effects of doubling of @@ shown
by taking the changes happening on some importacepses.

3.1 Annual Evaporation

The image above is the difference of evaporatitrariges in
evaporation) that happened because of the doublingO,
effect. It is very clear that the evaporation ims@es in many
parts of the world. C® as a greenhouse gas leads to
greenhouse effect and increases the temperatutee afarth,
which leads to more and more evaporation. Morecefie
observed near the poles where melting of ice takase due

to higher temperature and thus more evaporatioestakace.
The observations is highly variable depending upbe
geographic location of the area. For instance dnnua
evaporation is increasing especially in South Auogeri
Antarctica and parts of Australian continent by20tb 0.26
mm/day. However parts of Indian subcontinent, Trad|
Cambodia, Vietnam, Japan saw a decrease in annual
evaporation by 0.5 to 0.6 mm/day.

Annual Eva
(DOUB_C02.1950-2130ij__normalCo2.1950-2130ij_3520.ncdf)
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Fig. 3.1 Difference Observed in Annual Evaporation

Annual Evaporation
{normalCo2.1950-2130ij.nc)

Fig. 3.2 Annual Evaporatiofior normal CQ Trend during
period of 1950-2130

Annual Evaporation
(DOUB_C02.1950-2130ij.nc)

Fig. 3.3 Annual Evaporation after doubling the CO,
during period of 1950-2130

Maximum difference observed = 0.26mm/day

Minimum difference observed = -0.89mm/day

3.2 Annual Precipitation

It is very clear to observe that annual precipitaiincreases in
areas where evaporation increased and it decraasatbas
where evaporation decreased.

The rate of precipitation around the Indian sultioemt has
decreased by almost 0.9 mm per day. A small deerisaslso
distinctly visible in Latin American countries (botostly over
oceans) by almost 0.2 mm per day.

The fig. 3.2 shows the difference in precipitataserved by
doubling effect of C@Q compared to the normal G@end.

Maximum difference observed = 0.58 mm/day

Minimum difference observed = -1.45mm/day
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Annual Precip
(DOUB_C02.1950-2130ij__normalCo2.1950-2130ij_214%.ncdf)

Fig. 3.2 Difference observed in Annual Precipitation

3.3 Annual Surface Temperature

It is absolutely clear that doubling the €i@crease the annual
surface temperature and the fig. 3.3 representstlgxthe
same.

The fig.3.3 shows the difference in annual surf@eeperature
between the doubling effect of G@nd the normal CO We
clearly observe the increase in temperature throutghthe
world. Most of the increase in temperature is obsgrnear
the poles where annual surface air temperaturesaser is
about 1-2 degree Celsius.

Maximum Difference observed = 2.05 degree Celsius

Minimum Difference observed = 0.0 degree Celsius
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Fig. 3.3 Annual Surface Air Temperature

3.4 Annual Planetary Albedo

Albedo is a measure of the reflectivity of a suefathe albedo
effect when applied to the Earth is a measure of hmuch of
the Sun's energy is reflected back into space.

The most significant projected impact on albeddhiugh
future global warming. With the exception of Antéccsea-
ice, recently increasing by 1% a year, nearlytadl ice on the
planet is melting. As the white surfaces decreasaréa, less
energy is reflected into space, and the Earthwalim up even
more. It is clearly visible that all the ice excejtarctica is
melting fast and thus in those areas albedo (itefleg is
decreasing and thus the earth is getting warmed up.

M aximum Difference observed = 0.51%

Minimum Difference observed = -1.15%

Annual PlanetAlbedo

(DOUB_C021950-2130ij__normalCo2.1950-2130ij_3710.ncdf)

Fig. 3.4 Difference observed in Annual Planet Albedo

3.5 Annual Snowfall

The model indicates that the majority of the planetuld

experience less snowfall as a result of warming tdua dou-
bling of atmospheric carbon dioxide. In North Anceri the
greatest reductions in snowfall will occur along thortheast
coast, in the mountainous west, and in the Pabiichwest.
In very cold regions of the globe, however, snoinfall rise

because as air warms it can hold more moisturelingato

increased precipitation in the form of snow. Antigea will get

more snow with increase in GOoncentration.
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Annual SnowFall
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Fig. 3.5 Difference observed in Annual Precipitation

3.6 Net Heating at Surface

One of the most important characteristic of greeiskogases,
especially carbon dioxide in general is its infloenand
relationship with temperature. On increasing theceatration
of carbon dioxide an overall increase in earth terare was
expected. However like evaporation and other psEsdhe
pattern of this change was very peculiar and istarg.
Annual net heat surface shows a pattern very sinlahat
exhibited by evaporation. This develops a closk between
both the processes and is a signature of the epertlence of
such processes on each other. South America, Aictarand
parts of Australia continent, north eastern Russid central
China have overall negative annual heat surfacargst 1 to
2 W/m”"2 when compared to normal concentration st@na
These are the same locations where evaporationhigagr.
Thus we can conclude that by doubling the conctotraof
CO, the rates of evaporation will be higher in thesgions
and that process in turn cools down the surfadeeas is lost
in the process.

In similar fashion, parts of Indian subcontinentyaifand,
Cambodia, Vietham, Japan who saw a decrease inabknnu
evaporation by 0.5 to 0.6 mm per day, have higtegrheat
surface by about 15 W per m2, which is consisteiti wur
conclusion.

Annual NetHeatSurface
(DOUB_C02.1950-2130ii___neormalCe2.1950-2130ij_5201.ncdf)
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Fig. 3.6 Annual Net heating at surface

3.7 Other Important Figures (Changes)
3.7.1 Annual Max Surface Temperature
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Annual MaxSurfAirTemp

(DOUB_C02.1950-2130i__normalCo2.1950-2130ij 3609.ncdf)

Fig. 3.5 Annual Max Surface Air Temperature

3.7.2 Annual Minimum Surface Temperature

Annual MaxSurfAirTemp
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Fig. 3.7.2 Annual Minimum Surface Temperature

3.7.3 Net Radiation at Planet

Annual NetRadPlanet

(DOUB_C02.1950-2130ij__normalCe2.1950-2130ij_5414.ncdf)
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Fig. 3.7.3 Annual Net Radiation at Planet
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4. CONCLUSIONS

Rapid changes are occurring in the environmentvamidh is
having an adverse effect on the climatic conditiome to large
emission of greenhouse gases. As a consequenc&prmgn
and independent verification of reported anthropoge
emissions is becoming more and more important.

With the help of GCM model we are able to find Hubverse
effect of increase of COon various important topics. It is
clearly observable that the increase of ,d® harming the
environment rapidly. There are many other ill effecaused
by increase of Cg@ which are determined by the model but
some of the main effects are focused in this refgour earth
will be in great trouble in future if proper stefgscontrol the
emissions are not implemented.
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