
Water pollution and Piranhas in the Amazon Rainforest

The Good, The Bad and The Ugly

The Good: Environmental Sustainability
The Bad: Environmental Damage
The Ugly: Environmental Damage Profitability

The Piranha is a little fish that belongs to the family of the Characidae. Despite its teeth 
and reputation, s/he is delicate and extremely vulnerable to water pollution and predators. 
Deforestation and acid rain in the Amazon Rainforest caused by human activity have put 
this swimming species in danger. Sulfur dioxide and nitrogen oxides are responsible for 
acid rain, which affects  the quality of water. Illegal fishing also represents a major challenge 
for the zone. The satellite imagery (up-right) shows water pollution as a result of human activity 
in an area known for a high concentration of piranhas. As it can be immediately seen, the river 
changes in color, whilst deforestation advances. Piranhas  suffer from the lack of adequate 
public policy instruments aimed at tackling environmental damage.

WORLD: ECOSYSTEM

Greenhouse gases (water vapor, carbon monoxide, carbon dioxide, methane, 
nitrous oxide and ozone) are responsible for global warming. Both through the 
slow and fast carbon cycle, they contribute to environmental insecurity. Water 
vapor accounts for about 50 percent, clouds for 25 percent, small particles (such
 as aerosols) and minor greenhouse gases (e.g. methane and carbon monoxide) 
account for the rest of temperature anomalies (NASA 2011). Greenhouse gases are 
not only responsible for global warming and environmental insecurity, but they can 
also trigger asthma attacks, aggravate breathing difficulties and can cause death 
from respiratory and heart diseases (Burgess et al. 2007, p.47). Whilst the primary 
contributor to air, land and water pollution in Western Europe is the transport sector, 
followed by the industry (see Burgess et al. 2007, ch. 3, p. 48), in countries characte-
rized by high levels of deforestation, poor nature conservation governance is also a 
main cause for environmental insecurity and global warming.
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This False Color image can be used for distinguishing natural low vegetation,
bare soil, enhancing floods, snow and ice from clouds. 
(NASA 2019 https://go.nasa.gov/2Pzvywf)
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Krónos and Kairós: The ancient Greeks had a nuanced conception of time: Cronos 
(krónos, χρόνος) referred to the chronological quantification of time and to its 
sequentiality – or put it simply – of how many hours have passed. Kairos (kairós, 
καιρός) referred instead to the right or opportune moment, for example, when it is 
the right time to speak out or to act.
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In complex systems,Give feedback is a necessary endeavor to avoid mistakes. 
For instance, what rose the admiration of baseball fans and gives them joy is often
 the individual achievements of players. But the player there does not stand alone 
at the plate, because s/he is part of a team. Looks, throws,catches, hustles are all 
elements part of one big team. Giving feedback to players becomes,inevitably, 
necessary to ensure the consistency of their game choices.

Global Ocean Warming
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Expect   error is a fifth important element in order to improve a policy-maker’s 
choice architecture. If a player goes out there for himself/herself without 
thinking about the team (or caring about the team), he or she gets nowhere. 
The team must fit, players must expect errors and learn how to deal with them.
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SUOMI-NPP VIIRS Launch

https://icesat-2.gsfc.nasa.gov/

https://www.nasa.gov/mission_pages/Grace/index.html

https://www.nationalgeographic.com/
https://www.nasa.gov/missions
https://www.nasa.gov/mission_pages/servir/index.html
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In recent years, NASA scientists have developed new methods of geo-spatial micro-macro econometric analysis (Photoeconometrics) based on

 near real-time big data. These include high-resolution NASA Earth Observatory (https://earthobservatory.nasa.gov/) satellite imagery.
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Natural-color satellite image of the confluence of the Rio Purus and the Amazon, upstream of Manaus, Brazil. This image was acquired by the
 Advanced Land Imager (ALI) aboard the Earth Observing-1(EO-1) satellite. https://visibleearth.nasa.gov/view.php?id=78383 

Specific Equipment: CHAIR IN RAINFOREST WOOD. 
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