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PFhile direct conflict and turmoil reign over the inhabiited 
', ' reg~ons of our earth, as never before in Historv, Nat~re 

itsel: appears to have intervened, mainly due to truman 
activities, leading to further disasters not only for human 
beings but for all life forms upon the earth. Principal among 
these effects are (1) the so called Greenhause Effect lead- 
ing to global warming; (2) the depletion of the Ozone Layer, 
surrounding the earth, resultir~g in the poss~ble eiiminaticrn of 
certain life forms and further disasters for human life; (3) the 
periodic phenomenon known as the El Nino, which rzdicaliy 
changes our weather patterns and whish we in Sri ianka 
experienced during the unprecedented droughr early in 1 !?92. 
Of these phenomena (1) and (2) appear !c be caused by 
human activity partly through ignorance and partly due to t5e 
greed lor profits. It is significant that these effects were first 
identified byartificial satellites. 

It is ironical that over the centuries science and technology, 
developed by man, have advanced civilization ?o a degree. 
undreamed of in the past. However, whiie befiefitting man- 
kind, it is now turning into its apposite, threatening the vev 
existence of the human race upon this planet. 

The earth's atmosphere, through many aetins of wc3u'rion, is 
today highly complex. Up to about 70 km a b ~ v e  the aarih's 
surface we have the troposphere, consisting targal;. (;; the 
gases nitrogen and oxygen. They are finely Saianccd tr: 
permit the evolution and existence of living beings upon the 
earth. The temperature of the troposphere decreases In an 
upward direction. Above. this is the stratcsphers a rarefied 
region where the temperature begins to rise as we proceed 

upwards. Between heiahts of 150-30D km there are a series 
of spher~cal eiectrified layers, k n ~ w n  as the ionosphere. it is 
the reflection and re-reflection of radio waves between the 
ionosphere and the earth that enable us to "pick up", for 
example, BBC from Sri ianka. 

Wha! interests us here is a spherical layer of gas (OZONE) 
which exists at a haigh? of 70-100 krn above the earth. This 
is known as the ozonosphere. What is ozone? What is its 
composition? and what function does the ozonesphere fulfil? 
Contray to the view of certain philosophers, Nature generally 
has a purpose or purposes in its activities. Without delving 
into the realm of the sub-atomic, matter is known to consist of 
atoms. Each element in Nature has its own atomic structure 
and is described chemically by diverse symbols: e.g. oxygen 
- 0, hydrogen - H, nitrogen - N, Fluorine - F etc. These atoms 
in reality exist singly Or bonded together to form molcluies - 
e.g. oxygen 8, (two atomsof oxygen), nitrogen - N, hydrogen 
- H,, chlorine - GI, etc. For instance in our troposphere, 
nitrogen exists as N,, oxygen as 0,etc. More atoms are also 
bonded together in many instances to form complex mol- 
ecu!es, with properties that differ from theircomponent atoms 
- e.g. carbon dioxide CO,, common salt - Nacl etc. 

Our Sun - like other stars and unlike the nine planets revolving 
around it - produces its own radiation - heat, light and a variety 
of other radiations ranging from the smallest wavelengths to 
the iongest (radio waves). Only a small fraction of the light 
emitted by the sun is visible to the human eye. Among these 
invisible radiations is the ultra-violet, ranging in wavelength 
from 200 nm to 400 nm (nm: nano metre; where 1 nm= 10-9 



metre = 119zeros). After plant life evolved upon the earth, Ultra-violet light from the sun can be roughly divided into three 
oxygen (0,) was released which formed a viable constituent categories, depending on their wavelengths. They differ in 
of our atmosphere. their degrees of absorption by the ozonosphere: 

Reactions between 0, and ultra-violet light from the sun 
resulted in the conversion of 0, (oxygen) into ozone (0,) at a 
height where the oxygen density was appropriate for these 
reactions. The spherical layer, known as the ozonosphere 
was created. Opposite processes generally tend to co-exist 
in Nature. Even as the ozonosphere was created bythe sun's 
radiations, it developed the property of absorbing excessive 
ultraviolet light from the sun. An excess of ultra-violet radia- 
tion could have a deleterious effect on living organisms, 
including human life. 

A fine balance was created between the ultra-violet emis- 
sions from the sun and the ozonosphere, which permitted 
only a minimal amount of ultra-violet light to reach the earth. 
This amount in certain circumstances could be of a health 
giving nature to humans and other living organisms. Such fine 
balances are common to Nature - both physically and chemi- 
cally. in fact, the ozonosphere acts as an effective umbrella 
against excessive ultra-violet emissions from the sun. 
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/ 
UV - C 200 - 290 nm Fuliy absorbed 
UV - B 290 - 320 nrn Partially absorbed 
UV - A 320 - 400 nm Not absorbed 

Thus, UV - C, at present poses no threat to life on the earth. 
Such was the natural situation of our earth for a few billion 
years. 

With the speedy development of technology and industriali- 
sation new chemicals came into usage in the form of foams, 
solvents, sprays (insecticides, weedi-cides etc.), refrigera- 
tion and air- conditioning, leading to the slow release of a 
variety of chlorine - based compounds into the atmosphere. 
These rose over the years to stratospheric levels causing 
disastrous effects in the ozonosphere. known as CFC's 
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(chlorofiuoro-carbons) ihe:rg:c\hrth is indicated k,eI~?kv ("world NF,S/?r figtrres for the nc.r!he;n hen1ispile:e 2'-e as foi!9ws: 
~ ~ ~ o u r c e s "  1990-1 991, published by the 1Varld Resources 
institute in collaboration #it5 UNEP and U k D P ) :  

Decline in i.'-:c i;>zi-,bl~ 1 z y ~  ' '.:$''r;!%..l > R 6 )  

The Process of Ozone Qeptetion by UV Padiatiozs Acting 
on GFC's 

C; Carbon atom 
CI: Cklnrincl aten1 
F; Flue:-ine atcin 

CFC molecules are transporled to rhe stra!osph~ie. in the 
stratosphere, UV radiatiorl frorn thz sun !s ;iron? c.::augh f~ 
split tile chlor i~e ainms :,if the CFC rnolecule.rF-c Cree chlo.- 
ring atom a',tarkc: cn nzone rrioiec:u!e. A:7 cjx;..ger: ai2m splits 
off, binds to ihe chlorine an0 f o r . ~ s  cPlori~a rrwc:>xidz. TF?-3 

rest of the Ozone molecuie is ieit as :in ordinary oxygen 
rnoiecuie. The chlorine moncvlde is not slabie: trowever A 
free oxygen atbin can steal 11s oxygen, leavir?p the chlorine 
atom ready to go afkr  another ozone molecule. Each 
chlorine atom can destroy up to : G0.1300 ozone :~!olecuins. 
(From a UNEP fsature, reproducec! in " The 1:;land" 
scicricc ;?:~gc. n!' May 14, i 992) 

Observatioiis rr~adt-? by artificial satellites have considerably 
irnprcved our knriwledqe of trends in the ozonosphere. Afew 
years ago stur!les revealed that a "hole" (actually a ccnsider- 
able thinning) had occurred i~ the ozonosphere uver Antarc- 
tic:~ over an area of ZS rr;~ilion i<m2 which is rotr~hly the area 
of Soilth Ariierica. Recently. at-ir'tt?er "hoie" has been disccv- 
ered in tk:? ozciiospllere over ihe Arctic. The deciine ir; the 
ozonc layer x c u r s  al high and mid-iatitkides in Loth iierni- 
spheres both ti:!nng t h e  winter and spring1 s:!:nmer. I\!PSA 
inve.stlgntioris s h o v ~  ti.:at the ozone over ?he ,lrrthern tiewi- 
sphere fell sic;;iif~c:i?nt'v Setweon 1 3 6 h n d  ? 1986. Siiniiar 
changes inav hav:.: c.i.c;.urred in ihe soutt:ern.hen!1sphc2.rcf but 
the ava~ lab!~  3ala is iins~fficient tor arly reliable arlaiys!s. 
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Pr~fessor G.0.P. &as!, 3t:r:rctar~ Gt~ncraI i>r ti-~, $?JiL;R4O 
(VJ'orld Meteo:ological C\:-,:?n~r;ntior~:, :;i1oi!i5 !h2t "in ic!;X 6: 

the past five years tt!r! czo!-re h ~ ! e  ~c;;\.t:ci. tfle An!=jri:i;r: was 
deeper and iarcar than any ever obscrveu. 

"The latest findings show higher ch lor :?~ c;o?csi:t:alicnC. '.: 
Arctic air vver Eastern Ca~acla an6 ":'c\rit!err. New Eng!ard 
than any previously observed in the r",rr:lic or ths Arlrt?r;i.ic." 

A Scientific Assessment Szport co-ordinated by L1;?V0 and 
UFdEP, prepam? by more t:lzr\ i 0 0  SCI~T!~ISIS from 28 coun- 
tries, stated +hat the ozorre tzyer is beir-IQ cicr>!i?iect :4t FR even 
faster rate :ha2 pi-edisted. 

"Cepleticn now covers Nofih Amc?i,l-a. :. inrge pa!? at Soi~ti: 
America and Asla, nearly the whole cf EI,~~:~I:;,  !Australis and 
New Zealand. The tropics are the on!v --lreas ~ . v b ~ c h  are not 
affected" (for the pr~se!!t of course!) 

What are the ill-effects of excessive ultra-vielet :8~r!rjtior-i uuorr 
l ~ f e  forms that exist or1 the earth? ?-he ~rincipai ~ y c ! i t ;  as we 
have snown earl~er is UV-H. The worst effects on human 
beings are skin canci?rs, both benignant and mali~nar!t. For 
every 1 %  decrease In ozone. it has been ~+stirnaied that 
benign skin cancers wii! Irlc.reast: by 3%. Protr$cled ekpo- 
sure t3 sun!igh? of those with light skins wouir: more readily 
acquire benigr, skin cancers. IJ~forlunately, wt-:ire-skinned 
tourists visiting :ropir;a! resorts freq~lently sun-bath.. and 
expose :l-iernselves readily to 17'4 radiatlun, particularly to 
acquire a tan. 

Current estimates predict a 5% to iO% orone dcpleticn of 
mid-atitudes in summer. bythe year2000 AD, comu~?.red to the 
mid-1 970's. Dr. Mostafa KTolba, UNEP's Executive Director, 
writes: "If there were a sustained 1C)?,b loss of szone, one 
could expecta2EX increase in the incidence of ncln melanoma 
skin cancer. The full consequences of our past folly will be 
painful." 

ah~eaaerainp g;Dq ~ g r v  exisbep4~~ 3' %be 
The US has had a somewhat vayrnc; n:,-iicrna,:t skin cancer 

%~r;";ll; i9~ race UDQQ rate of about 7,800 per year, resuitirig ~n death. Over the past 
this @am?*. 05 years thls deaih rate has increased by 200"/0. 



Scientists have other worries. The rate of development of "Depletion now C O K E ~ ~ S  
cataracts In human eyes have shown a pronounced increase 
by excessive exposure to ultraviolet radiation. 

waCh America, a !wga pat.k: 09" 
South America a~ab Asia, nearly the 

They also worry about the possible effect of increased UV-B whok of E W O Q ~ ,  
rad~ation on aquatic organisms. According to the micro- 
biologist head of UNEP: "This could reduce phytoplanMon 

Australia and New Zealand. 
bio-mass and chanae the com~osition and diversitv of soe- The tropics are the 0nhj amas 

* 

cies. In turn, this may reduce marine food production at the which are m8: a @ f ~ e ~ $ ~ @ ' ~  
bottom of the food chain and cr>t~sequentlv, the food supply 
to fish and rna!nmals higher on the food chain." 

Halting or substantially reduciug the depletion of the ozone 
layer by the elimination or substituting of CFC's by other 
chemicals requires a global effort, the co-operation of coun- 
tries largely responsible for their generatior! in industry. The 

? 987 Montreni Protocol and the 1990 London Amendment to 
this Protocol is certainly a step in the correct direction. Dr. 
Mostafa K. To!ba writes thus: " A 1996 total phase-out of 
CFC's halons and other chemicals controlled by the 1990 
London Amendment of the Montreal Protocol will speed up 
the recovery of the ozone layer by 10 to 15 years. 

"In terms of human health this could mean a total of about a 
million fewer cases of skin cancer and about 350,000, fewer 
cases of cataract-induced blindness per year". 

However, despite the "best laid plans of mica and men" 
(Steinbeck), politics and economics play an ever increasing 
role in human affairs, including their efforts to harness and 
control Nature, to make the World a better place to live in. The 
severe conflicts now ravaging our planet-from north to south, 
from east to west -and the unprecedented "recession" devel- 
oping in intensity tend to influence the efforts of scientists to 
"control" Nature and protect the future of the human race. 

(for the pressrat 8f CQUTSG!) 

A few cases of hope do exist, strangely in the developing 
world: Laws have been passed, though half-heartedly, to ban 
the use of CFC's. Chiria has embarked on a limited pro- 
gramme, banning the use of CFC's and the development of 
refrigeration alternatives. Mexico has announced that, with 
adequate financing (!) ~t will follow the same phase-out 
schedule as certain developed countries. Singapore has 
reported a 60% reduction in CFC use since 1986, the highest 
reduction of any country in the world. (From the science page 
of "The Island" - May 14, 1992). 

However, the situation remains grim. The Executive Heads 
of WMO and UNEP concur that "faced with the expanded 
threat of ozone depiction, the original provisions of the 1987 
Montreal Protocol and the 1990 London Amendment and 
Adjustments are quite clearly insufficient. 

"A total phase-out by 2000 AD seems far too leisurely an 
approach. As we now know, time is not on our side." 

Reproduced from "SOBA" Volume IV No: 7 
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