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Trees are not the answer to climate change
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INTRODUCTION

There is convincing evidence linking accumulation of anthropogenically emitted CO^ and other 
greenhouse gases (GHGs) in the atmosphere with global warming and climate change that we are 
currently witnessing (IPCC 2007). While a few GHGs are naturally occurring, others are man*made as 
a result of large scale industrialization. While anthropogenic emission of all GHGs has been increasing 
over the years, atmospheric COi concentration has registered the highest increase and thus contributed 
the maximum to climate change. Before industrialization, the atmospheric CO2 concentration remained 
more or less constant at about 280 ppm for many centuries, but over the past one and a half century, this 
rapidly increased to well over 380 ppm (Fig.l). Fossil fuel combustion and cement manufacture which 
dramatically increased with industrialization were responsible for more than 75% of the increase in 
atmospheric CO2 concentration (EM, 2011).

During summer, the CO2 concentration in the atmosphere is low reflecting the high rate of global 
photosynthesis (Gore, 2006). The low temperature during winter inhibits photosynthesis both on the 
land and in the oceans and this results in the atmospheric CO2  concentration going up. Thus, accumulation 
of CO2 in the atmosphere is a dynamic function of the balance between the amount of CO2 emitted by the 
world and the total amount of CO2 sequestered by the planet (through photosynthesis) during a given 
period of time.

Atmospheric CO2 concentration = CO2 Emission -  CO2 sequestration

From the above equation, it is evident that growing more trees will reduce atmospheric CO 
concentration. Forest departments in several Indian states have taken up massive tree planting 
programmes with the slogan that trees are the answer to global climate change. While growing trees 
is a good idea and tree planting programme should continue, we show in the present study that even 
converting the whole planet into a forest will not be sufficient to prevent the current rate of build up 
of CO2 in the atmosphere.

MATERIALS AND METHODS

Long term data on CO2 emission and atmospheric CO2 concentration were obtained from authentic 
published sources (Carbon dioxide Information Analysis Center and the World Resource Institute). 
Data on terrestrial and ocean CO2 fluxes were taken from the fourth assessment report (AR4) of the 
Intergovernmental Pane! on Climate Change (IPCC, 2007).
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RESULTS AND C O N CLU SIO N

Linear regression analysis show s th a t the annual rate of increase in  CO 2 em ission betw een  1950 and 
2008 w as 438.01 Mt CO2 per year (R  ̂ = 99%) and the atm ospheric CO 2 concentration increased at the rate 
of 1.30 ppm  per year w hich is equivalent to 10151.06 M t CO 2 per year (R^ = 97%) (Fig.2). Between 1950 
and 2008, CO2 emission (including fossil fuel com bustion and land use changes) increased from  9450 M t 
to 34939 Mt. D uring the sam e period, atm ospheric CO2 increased from 311 ppm  to 386 ppm  (Fig. 2). The 
increase in CO2 em ission w as 270% w hile atm ospheric CO 2 concentration increased only to the tune of 
24%. Despite the huge increase in CO 2 emission, the atm ospheric CO2 d id  no t build  up  to the sam e extent 
and  th is ind ica tes th a t the am o u n t of CO 2 sequestered  by the p lan e t m u st have increased  at a rate 
greater than the rate at w hich CO 2 build  u p  increased betw een 1950 and 2008.

Terrestrial rem oval of CO 2 d u rin g  2000-2005 w as 0.9 Gt C per year (IPCC, 2007) and  this is equal to 
3303.0 M t CO 2 p e r  year. Total vegetation  area on  ea rth  surface is ab o u t 15000 M ha. From  th is  we
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Fig. I. Graph showing the change in CO^ emission and 
concentration in the atmosphere form the year 1800 to 
2008.

Fig. 2. Rate of increase in the world CO^ emission and 
atmospheric CO^ concentration between the period 1950 
and 2008.
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Fig. 3. Graph showing the global carbon balance sheet.



calculated tiie terrestrial carbon fixation rate w hich comes to 220 x 10’ mT CO 2 p er hectare per year. At 
this rate, w e need an  additional land area of around 46141.0 M ha for planting trees so as to fully offset 
the curren t ra te  of increase in atm ospheric CO 2 concentration (1.30 ppm  p er year). This is equal to the 
terrestria l vegetation  area of th ree planets.

From the em ission and  concentration data  of CO 2 obtained from  published  sources, w e calculated the 
am ount of CO 2  sequestered as the difference betw een the form er two. The rate of CO 2 emission (including 
land use change) from  1950-2008 was 0.12 Gt C per year. The rate of removal of CO 2 from the atm osphere 
(including land and ocean sinks of CO 2) and the rate of addition of CO 2 to  the atm osphere w ere identical 
(0.06 G t C/year) (Fig 3). The rate of em ission w as m uch greater than  the rate rem oval and  the difference 
was 0.06 G t C p er year. This indicates that even if we take the sequestration  capacity of the land and  
ocean together, w e w ill s till req u ire  one m ore a d d itio n a l p lan e t to  rem ove th e  cu rren t ra te  of C O 2 
em ission to m ain ta in  equilib rium  betw een em ission and  rem oval and  thus keep the atm ospheric CO 2 
concentration  at a stabilized level.

T hus w e show  th a t a t the presen t rate of an thropogenic CO 2  em ission, o u r p lanet w ill no t be able to 
sequester enough CO 2 to preven t further rise in its concentration in the atm osphere. This can be achieved 
only by deliberate reduction  in the am ount of anthropogenic CO 2 em ission in to  the atm osphere.
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