


?:a?ar is an ~ . n - ~ : c l i n ~  ac:iv/ty i r i  l!i~nizn affa~rs. Sir;ce the 
e?ci of Vti\iorir! M!qr I ! ,  this ,t.:!viTy has. :o pt;? it scrnewhal 
cyr~lcally, heen "businecs-;:s-us~~al". A new war started 

L I G  SC)F?P!~;!':!?I.Y a t  a it*te cf ar;? every three moit:hs and 
a:.~iind ? 4i) titi,-:rs o::ciirrcil: all tolrf, between 1945 and 1980. 
Hroi;r!i.i tic cori!;tr~i:s. chiqfiy in tl-F! Third World; have been 
n;.dlv~:ci in these wz::;. ;I i ~ihici-I w e r  Chlriy rnillio;~ people have 
<.red (a:-: n!jc.,in:;i: 5:) !~i1lli2'i ii; Worici War 1;). 

L6c,'>!lr+ , ~ ~ ~ r :  has pert-;nps &ways k e r ~  an S Q ~ I T ~ S S ~ V B  .- - arlim3l 
(jtlci!.!iq;i ii-917 arcp.;;@olr,.~ica! -.ir:r! t . w n  fossi! evider:ce), the 
~lrr~;,-;;r:e;lts 2nd n-,iil:e:,i prep;.i ati,ai~s in tne modern world are 
, ,.,uiy .. , ; r g c ; ,  ;J:: . :~~;k ,;? :::,;z>.:,: <>nd ,..'. J c,~ne!lient. 

'~Tc:: hi!s!:;.ri s!iiferin!j ~ : r ~ c i  tt:c ezonontic consequences aris- 
ing :.(I? r,! l~iiriil:c::l; .;I-::- re,+~::::;:i!~l.~ ~ve!l appreciated. Wow- 
ever ,i,!-~at ir: otter1 i i>~utiiciefi! l~ appreciated are the eifects 
!iiicitr;finy r!~sr:.~pt~::ri ci e~o-sysiems) of militarl~ preparations 
a:lrl ac,t;vilins IJ~; the enviro!irnei?t 

Tkc G:.i:: ifijni of :Ii9f, for inst-lnce, had a var~ety of environ- 
cnental !:t!!lc:s ,aii:iph incl~rded threats to the wildlife of the 
area. (The wild!!ie cf t:;,;l ; i rm included the Arabian oryx. 
ciuil!i-ti~is, cL! iclnng green tu r t !~s  and t!is sometimes over six- 
io~t-l(?nil-!C~qri~ sdlcio:: in addit~onto less widely kr~ownfauna 

-- 
i d  I )  i tit: noisc alone cf weil over 25 thousand sorties 
r,< F.i;:2 .>,,, .!, . ,  . . L ~ . ~ .  air-cr:aff wc~~rld have har! an impact on wildlife in 

One indication of the exceedingly high level of wastage of 
rescc;rces incurred for war-re!atecf purposes is given by 
considering rnili:ar\j expenditures. Global military expendi- 
tures around 198: were variously estimated as being about 
401) to 553 thousand million US dollars per year (which is 
around one million US do!lar,s per minute). According to 
'irends prevailing in 1981, and after taking inflation into 
account, it !.&;as estimated that global military expenditl~re 
could reach one million million US dollars a year by the year 
2"JO. Arcund 1981, probably 20 to 30,000 million US dollars 
an year 2~orth of arms were traded internationally, while the 
total ex~endlture on weapons was about 135,000 million US 
do!lars. 

The Gulf War of 1991, 

for instance, had a variety of 

environrne.rta1 effects which 

included threats to the 

wildlife of the area. [The wildlife 

of t h e  9rea included the 
;idiiilrr~rl to that, fop i~~s!r~nce,  of the deposition of oil from the 
WPIIS i~iti;ri: viere se: on tire. The devastation caused by the Arabian OryX, dolphins, dugong, 
bowhinq would have included the release into the environ- 
ment of toxic PCBs [~olychlor~nated b~phenyls) from dam- green turtees and the 
3(jed transformers and CFC,: (Chlorofluroca.rbons) from dam- 
aged ref!-ig~ratii:r: :;yster*is. Other environmental problems 
of ?he Gulf War. which may be referred to include the impacts 
of 1)  nvernne million armed rnilitarypersonnel stat~oned in the 
ciesev. 2) spills of over eleven million barrels of oil, 3) the 
destriictio~ ?f twn opttrat~onal nirclear reactors? 4) the break- 
down of :;?wage tmatman: arid garbage disposal in Baghdad 

sometimes over six-88azt-Iong 

widely known fauna and flora). 
and i;] w+3rfnrr I;, an archaeolog~cal!y- rlch area. 

The noise alone sf well over 
Wt;,ile a somewhat different spectrum of environmental 
effects IS occurr'ii~g due lo !he on-going conflict in the former 25 tCa~usand S Q ~ % ~ S  of 
Yugos!avia (e.9. ?he fell~fig o i  trees tc ~ rov ide  fuel), it is 
~ns tn~ct i~~t ;  a: this poir~t to present a more genera! overview of mi!itary aircraft woklld have had 
somc aspccts of rnodern rn~litary preparations and technolo- 
gles. an i m ~ a c t  on wildlife in addition to 

Resource Utilization that;, for instance, of t h e  

A few facts redard~ng utlllsai~or: of resources for war and war- c6a~05ifi0n of d! f ~ s r ~  %he wells 
related dctlv~ties will llel;, to indicate the extent of :he cause 
%r concern which were set on dire. 



As regards manpower, personnel occupied in war or war- 
related work are said to number 60 million. This includes 
400,000 scientists or about 40 per cent of all living scientists. The human suffering and the 
The land used worldwide for military purposes is difficult to economic COnSeqlamv,xS 
estimate. According to one criterion, the land usage per man 
in the armed services may range from approximately 0.3 to arising 0~3.u: O# conflicts are 
more than 5 hectares. Computations of global land usage for 
military purposes range from 42 to 174 million hectares. 

Deterioration of land may, also, occur, e.g. due tothe passage 
However, what in often 

of heavy military vehicles and the explosion of bombs e t c . ~  insufiiclently appreciated are 
250 kg-bomb may, on explos~on, produce a scar of about 8 
metres diameter and 4 metres depth. About one to ten per the affects (inciuding disruption 0f 
cent may remain unexplored, thus constituting a future haz- 
ard, whether on the battle field or the practice range. One 
state has noted that it had cleared nearly 14,500,000 landmines 
after World War I1 and that the work was still continuing at that 

eco-systems) of military 

preparations and activities 
time. on the environment. 

Trees may often be physically removed in wartime due 
different reasons. Damage including war-related fire dam- 
age) to forests in France during World War II amounted to 
around 500,000 hectares. Again, the approximately 200 
immense tractors ("Rome ploughs") used by the U.S. forces 
in South Vietnam resulted in the removal of the trees of 
around 325,000 hectares of forest. Trees damaged by 
shrapnel are, also, liable to decay due to fungal attack. The 
loss of tree cover leads to soil erosion. 

The military utilisation of raw materials, such as that of silver 
for photographic needs, is considerable. The total military 
utilisation of oil may be double that of the African continent. 

Modern Warfare 

There are several different techniques of warfare and each of 
them has adverse environmental effects of one kind or 
another. 

Of the available options, the public is fairly familiar with the 
effects of conventional warfare. The scale of destruction due 
to modern warfare may, however, be gauged by noting that, 
overaround ten years, the U.S. used approximately 14 million 
tonnes of bombs and other explosives in South Vietnam and 
that about 100,000 hectares of previously mainly forest land 
became covered with craters. (The citing of figures relating 
to the U.S. forces may sometimes mean that figures relating 
to other belligerents were unavailable for public information). 

Chemical warfare agents are of different types. Anti-person- 
nel agents (those used against people) include those used in 
World War 1, such as arsenic compounds and mustard gas 
(which burns the skin and could blind). Modern anti-person- 

nel chemical warfare agents include sensory irritants, 
incapacitants, blister gases, blood gases, nerve gases and 
lethal toxins. Sensory irritants include the "tear gas" or "CS 
gas" used by the police for mob dispersal. The toxin called 
botulin is estimated to be lethal at a dose of 0.013 milligram 
per man. (1000 milligram = 1 gram). 

Uses of anti-plant chemical agents include 1) destruction of 
crops which provide food to sustain the enemy and 2) 
defoliation of forests which provide concealment. These 
chemicals are also toxic to soil micro-organisms. 

The 90,000 tons of anti-plant agents used in South Vietnam, 
overten years, included thechemicals2,4-D, 2,4,5-T, dimethyl 
arsenic acid and picloram. The chemical, dioxin, is a contami- 
nant of 2,4,5-T and may cause human birth defects as well as 
cancer of the liver. 

Some of the biological anti-personnel agents whlch have 
been examined are the pathogens responsible for brucello- 
sis, tularemia, Q fever, Yellow fever, Venezuelan equine 
encephalitis and anthrax. Anthrax is an agent which may 
contaminate the area (for example, a target city) and leave it 
uninhabitable for well over a decade. A variety of methods 
have been examined for dispersal of pathogens, including 
sprays, bullets, missile warheads and cluster bombs. 

Biological anti-crop agents which have been studied, include 
those against rice, potato, tomato, tobacco, sweet potato, 
soya beetroot and cotton. Methods of distribution of biologi- 
cal agents cold include the use of migrating birds (particularly 
useful for undermining an adversary against whom war has 
not yet been declared). 



Environmental modification or zeophysicai f-?::;':?/q:.!e~ 0': 

waging war isanother rnilitarypossibilit~. Aitjficiai rc:n;?r:q.king 
was tried in Indo-China in an atternpt to disriip? roads and 
communica:ions. 

Nuclear Conflict 

Nuc!ear war may we\! be !he ir!tirnate en\/iro;l:ner:.,i horrcr 
and irrespeciiv'e of where a nuci~a: \n;ar may tzke ~i:-!cr? I!:-. 
fall-out and clirna:ic effects resulting I ron  a rnajor co:-ifiii! 
could be expected io be giobai in cxter!t. 

Some oi possible effecis o l  a nucie;;; war he:,? he r !  3::'; 
cussed in marly publications and cortterences. T o .  iris!ai:ce, 
it has been recorded that many o'i the ove;quc;i:c'of ,>. - r : : l ! l ~ r ,  

people who died in Hiroshima and Nag;isak; Ir: Ar;g:!..t ; -'.!'I; 
were simply vaporised. The snuisageU ~ i e c i ~ i : ~  .?;:' Ic,rig- 
term effects of a nuclear wsr  suggest th?: t P e  !:icky ones 
would be those who die in the ir:ltrai explosior! cf i5.; 53r;i5s. 
Many others would die SOX: dk!c :c i.adiatio-i anr! b t ~ e  Tn 
rad~ation sickngss. The breakdown nl s ~ c i e t y  ,i.i3i:l" T S I ~ I !  ii; 
hospitals, medicines elc. not being avaiini-,le tc! :!:--at :i:p si, ': 

and injured. Disease epidemic; wouid hrcak out f ~ l i n f , % ~ i n ~  I: I:. 

breakdown of sanitation and gabage rl is~osal r-er?.ic:?z. Pr2~sI. 

water reservoirs would be contarvinaied with :ai:i~iac!i : ! : : I  of 
several years and rair! would be radisa~iive. ! t  is pr;s!;i!-i!e 
clouds of smoke, dust etc. wou!d block o~ i t  the s~r~iig;!t 
warmth from largc areas of the eafih's surface res!,4tin,; i:? 

:3.$rj.: has bee:: :~,~.zF?:'J ;i ~ L I C / ~ : ? : -  \vit~tei'!. Food f:roduclion by 
: ; $ l l ~ i ~ ! ! : 1 1 ~ @  ~tp: :  i i ~ f i ~ ~ i , ~ : ' :  ..4:'i,!~! ne sadly affcc:ed as would 
fl;.zd r:;rtrib;i:io?. Psc.nl.; wc!;!: dt'.'.fei0p Carlcers a r~d  (or) 
b.fi,-..;. ->  _.. .,. . , ,,.- ..+r;:-:i;: ?.qd ::nuntless others ~ ~ ~ u i d ,  ?or several dec- 
3&;, 2 ~ -  j>~:, ; .  i t ' : ! i ;  ae-ie:j<; cjefpcrs. 

. .  . , .-, , - -r,rj~e er:: .i :ew of 1% hy;:~olI-ies;zed consequences of a 

.:;';!i:?.r l:~$?f. i i ~  ~?~ l r f i b~? r  r?? ?i.:c:leai weapons in the world 
; r . t i . , , ;  c;;i!!zbii/ . ,  c-,ice?d~; f i i ' i s c /  ii>ousa:;d wllich are together 
c:rj~!i,:jl~n: I:! f:~.';ir,.:~ii~c1 powcar t:; ayproxirnately one and a 
; + .  , :,. < ; ..;, 1, , . ! , .  .. +- : , .  ,' ,. .. , ,- ,.I- . -,; ,.,,.-t, . ., .. . .  . .., .lsed i r i  tiirosl-tima. Cne B-52 
k::. % -rt!.,~ ;.-: -:..I 1 ~ ~ : ~ ; : ;  .:;!,:i.:: i-:xplm2:iir/e powertharl that used in 
i ~ i i  of e-!-.?r:i:ir;d's p i ~ ~ i ~ i . 1 5  !YBE and battles put together. 

!I snt~:,:l:: !,q :l?ic:d :tint inilita::, acrivity o r  fear of military 
' < ' .  .,.. _ ,  ; . , ;::A it; :.-.+l-.-:.-;li+' huniai; migraticns, which them- 

z,~i14.:5. L+T2..,; . , ,2c - _ ,:!-,,5.:s.L.- . , . - s .  ua:-i;,,~:iariy on !h~! receiving environ- 
K;eill 

- , .  , ,-.;;<,,>:< 1 ;> - ' : v ,  
' .  . 

I . , ..: ~;;-.tn!~,>r: c!! ~~111s and their use are, 
i:...~~q:le: !ii.:..:;:l a:. ij!!,: of defence against !he 

, . _  ' ; ,. . : i-!i .;i - ,  .:!; :,;.i.r i tz(;!-!!.!:i<~.jcs o:' !-:3rfarz. Their success 
'!f:i;,;,-.- ->. . ; , . r  
, . , d : 8 . , ~ 2  . -  ,- , '-.i' oi~hilc; si.ip?o:?::~ey rece~vc. (This paper 

i z  I T - ~ C  ._ .,,.,.; ..,:.. , ,,,, , . :-.. .+,,-! ,. ,... ..  ;:l~.il;iistled iri the "Sunday Observer in 
j >:y) 3r2.; 1 ?it-: !, 
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