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SCIENCE IS INHERENTLY UNCERTAIN.


IS GLOBAL CHANGE REALLY OCCURING?  

DO WE NEED TO ANTICIPATE AND/OR TO MAKE PROJECTIONS?


NOT FOR EVERY INSTANCE!


MINIMAL UNCERTAINTY ABOUT CHANGE IS ASSOCIATED WITH THE FOLLOWING INDICATORS - REFLECTING HUMAN-INDUCED EFFECTS  (not necessarily exhaustive)
EI = P.A.T

or

GEI = f [Popluation * Affluence * Technology]

POPULATION: Population growth indicators:
Continuing growth (reached 6 billion on Oct. 12, 1999)
Urbanization with over 50% of people now living in cities

Demand for more agricultural lands
AFFLUENCE: Over-consumption-related indicators

Climate change (global warming):

· extreme weather events are increasing in both frequency and severity (heat waves, ice storms, snow, thunderstorms, hurricanes, tornadoes, famines, floods, droughts)

· destruction of ecosystems (e.g., loss of peat lands) and loss of associated biodiversity 

· pathogen-bearing vectors are migrating to new geographic regions 
· sea-level is rising

· insurance claims related to these extreme events are increasing
Rate of extinctions is increasing (accelerating rates of declines)
Loss of biological diversity accelerating
Loss of cultural diversity accelerating
The fraying social fabric:
· Undermining of legitimate political processes through criminal elements (e.g., illegal drug trade) which undermines democracy

· “Institutional violence” needs to cease to set a good example

Collapsing fisheries/depleting fish stocks

Ocean bed destruction through commercial dredging

Scarcity of fresh water

Air pollution in cities

Expansion of agricultural lands results is lost wetlands, and increased use of fertilizer and pesticides

Eco-refugees exceeded war refugees in 1998 

Desertification increasing
All indicators independently show ecological degradation:

· Ecological footprint analysis (William Rees - nations, cities, municipalities)
· Index of Biotic Integrity (IBI – J Karr -  fresh water streams)
· Index of Mean Functional Integrity (IMFI – O Loucks – soils-forests)
· World Wildlife Fund/World Wide Fund for Nature (WWF) indexes
TECHNOLOGY: Inappropriate uses of technology indicators:
Genetically-modified organisms (GMOs) and plants (seeds)
Nuclear accidents/threats
International transport for disposal of hazardous wastes
Terrorism and Bio-terrorism
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Incentives & Disincentives needed to change the present course - ?
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