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A Partial Record of the Growths in Human Activities 
(1880s to 1990s) 
 
WORLD POPULATION    6 

URBAN POPULATION   13 

CATTLE POPULATION   15 

WORLD ECOCNOMY   14 

INDUSTRIAL OUPUT   40 

ENERGY USE    16 

COAL PRODUCTION     7 

CARBON DIOXIDE EMISSION  17 

SULFUR DIOXIDE EMISSION  13 

LEAD EMISSION      8 

WATER USE      9 

FISH CATCH    35 

BLUE WHALE POPULATION  90 % DECREASE 

Adapted from J.R. MacNeill, Somehting New Under the Sun, Norton, 
2000. 



•  Fish catch increased 40 times 

•  The release of SO2 (115 Tg/year) by coal and oil burning is at least twice 
the sum of all natural emissions; over land the increase has been 7 fold, 
causing acid rain, health effects, poor visibility, and climate changes due 
to sulfate aerosols 

     S.J. Smith et al., Atmos. Chem. Phys., 11, 1101-1116,  2011 

 

•  Several climatically important ”greenhouse gases” have substantially 
increased in the atmosphere, eg. CO2 by 40 %, CH4 by more than 100 % 

•  Releases of NO to the atmosphere from N fertilizer use, lightning, fossil 
fuel and biomass burning, 240 Tg/year, is 2 times larger than its natural 
inputs, causing regional high surface ozone levels  
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Vitousek et al. 1997; Galloway and Cowling, Ambio, 1999 

 



 1 kg meat → 16000 l water 
 1 kg grain → 1000 l water   
   

 
 
 

 Water use increased 9 fold during the past century 
to 600 m3 per capita / year; 65 % for irrigation, 25 % 
industry, ~10 % households 

 

Anthony Allan (2008), Kingscollege, London 4 



•  Humanity is also responsible for the presence of many 
toxic substances in the environment and even some 
which are not toxic at all, but which have, nevertheless, 
led to the ozone hole. 

•  Among the „greenhouse gases“ are also the almost inert 
CFCs (chlorofluorocarbons) gases. However, their 
photochemical breakdown in the stratosphere gives rise 
to highly reactive chlorine and bromine gases (radicals), 
which destroy ozone by catalytic reactions. As a 
consequence UV-B radiation at the earth surface from 
the sun increases, leading for instance to enhanced risk 
of skin cancer. 
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Abrupt thaw, as seen here in Alaska's Noatak National Preserve, causes the land 
to collapse, accelerating permafrost degradation and carbon release. 

Schuur E.A.G and B. Abbott, 2011: High risk of permafrost thaw, 480, 32-33 
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Wastes:  
Only 20-30 % of N fertilizer is taken up by plants. About 30 % of food 
produced is wasted. 
  
Future agriculture: 
Loss of agricultural soil through erosions is a serious problem. 
Even worse is the loss of phosphorous. Some studies indicate dangerous 
depletion in agricultural regions (tropics). 
  
From generation to generation the effect of human activities is 
accumulating and even accelerating. No other species has developed in 
this matter.  
  
Mankind is the only species that produces weapons of mass destruction 
(nuclear, chemical, biological). 
Mankind will remain a major environmental force for many millennia. A 
daunting task lies ahead for scientists and engineers to guide society 
towards environmentally sustainable management during the era of the 
Anthropocene. This will require appropriate human behaviour at all scales. 
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Electricity and fresh water from unproductive desert. 
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The Phosphorous Problem 
• Today, modern agriculture is totally dependent on 
phosphate rock to produce fertilizers to sustain high 
yields 

• 90% of phosphate rock for food production 

• Phosphate rock is a non-renewable resource and the 
world‘s high-quality reserves are becoming scarce 

• Awareness and response to phosphorus pollution 
(eutrophication), but little on longterm phosphorus 
security 

Dana Cordell, The story of phosphorous, 2009. 
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Prognosis 
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Share of global reserves of 
phosphate rock 
 
Four countries control around 80 
% of the world‘s phosphat rock 
reserves. 
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