
Satellite Imagery and Big Data Mining Analysis
In recent years, NASA scientists have developed new methods of geo-spatial micro-macro econometric analysis (Photoeconometrics) based on

single pixels are the smallest units of scientific enquiry. This type of analysis represents the future of scientific research.

My research couples geographic information system (GIS) analysis with big data mining, as well as with new forms of visual representation. 
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The Good: Environmental Sustainability
The Bad: Environmental Damage
The Ugly: Environmental Damage Profitability

Computer-based satellite imagery analysis can be useful  to monitoring climate change,defore-
station, weather, natural resource discovery, pollution, as well as to identifying building types, 
agricultural land use,  etc. Landsat and night time lights sate incorporate a huge variety of human, 
economic, social, cultural, political, trade and development information. They can be understood as 
a proxy of economic prosperity and shining (Leitzell 2012). Such images can also provide useful in-
sights on current GDP and GDP growth, current and future income growth, presence of roads and
infrastructures, wealth of cities, urban versus rural divides, the effects of diseases on growth such 
as malaria or ebola), growth at the coast versus the interior. Satellite imagery can, in short, be seen 
as a scene of human and economic puissance, abilities, as well as capabilities. They are also a scene
of economic, social and environmental inequalities and degradation. Single photos represent, in this 
case, the value of stock of net worth of a society (for a discussion of economic well-being and net 
worth of societies, see Canberra Group 2011). Photos and pixels are the “big data” of analysis 
(don't look for raw numbers, you're not gonna find them in the photo!). The resulting geo-spatial 
macro- and micro- econometric analysis is well-grounded in non-traditional econometric studies, 
as well as in an deductive reasoning, which aims to provide the simplest explanation from the 
simplest possible observation. 

This research emphasizes the importance of soft technologies, as well as of hard technologies for 
reducing poverty and environmental degradation profitability, thus for making 
better public policy choices (Room et al. 2017) for forest and nature conservation. Soft 
technologies include public policy and political economy methods, such as the choice of and 
the ways in which a determined public policy and political economy is implemented. Hard 
technologies involve, for example, the instruments, such as the practical tools to implement 
these policies. In Choice Architecture, 2017 Nobel Prize Winner Richard H.Thaler and his 
colleagues Cass R. Sunstein, John P. Balz (2014) have defined the NUDGES approach, as 
comprising of six main principles for making good policy choices: iNcentives, Understand 
mappings, Defaults, Give feedback, Expect error, and Structure complex choices.

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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In Behavioral Economics, R. Thaler and S. Mullainathan (2000) have further 
discussed two important concepts in sociology and behavioral  economics, 
as elucidated some time before by Herbert Simon (1955): bounded rationality
 and bounded willpower. Bounded rationality refers to the bounded rational 
cognitive processes that an individual faces in a determined institutional setting. 
This includes also the ways in which they deal with the Descartes’ Error (Damasio 
1994) – that is to say – the tensions that exist between their emotions and ir/rational 
behaviors. In other words, their Feeling of What Happens (Damasio 2000). Bounded
 willpower concerns, instead, the desires’ contraints that actors face in their 
everyday life, especially when socialized in determined institutions. As Thaler and 
Mullainathan (2000) have rightly emphasized, departures from pre-existing 
ir/rationalities are not rare (on path-departures, see also Cerami and Vanhuysse 2009; 
Cerami 2013). It is, in fact, often not uncommon to adopt “the rule of the thumb as a 
way to economize on cognitive faculties” (Thaler and Mullainathan 2000 p.3; 
see Room 2016b, pp.1-9). 
 

• Poverty is profitable (Raphael 2016)

• Environmental damage is profitable.

• But they must be stopped!

• It is now the right time to stand up and to speak out 
(Attenborough (2018)!
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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 our everyday lives, cronos and kairos are associated with  the “rhythm of timing”
 (Gelang 2013)  and with the rhythms of “now”. The 'tense of time', like the tense of the 
 during the Flamenco dance, is here related to the tense and rhythms of now, in which the 
subsequent feeling of “now” can be understood in terms of “real-time impermanence” 
(Peary 2016).
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This means, in brief, that occurrences at Time 1 (t1) can mutate at Time 2 (t2) (
just think, for example, to your first kiss or to the birth of a child). The decision of 
stationarity, substituting occurrences at Time 1 and Time 2 for Time 0 (t0) in space,
 depends mostly on the metrics of our interests (Pyrcz and Deutsch 2014)1, but these 
cannot be disembarrassed from a correct parametrization of space-time and 
associated singularities.
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iNcentives refers to prices and incentives. More specifically, it has to do with: who uses, who
 chooses, who pays, who profits  of (and by) a determined policy choice.  

2 Understand mappings concerns the right policy choices that lead to the welfare of
 society. This, for example, involves selecting which policies to choose among a wide
 variety of possible equally suitable alternatives. 

Nighttime Swath

3 Defaults means avoiding the least pathway of resistance when this default option 
(doing nothing or no change) leads to negative results (Thaler et al. 2014, p. 430). 

4 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

5 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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 near real-time big data. These include high-resolution NASA Earth Observatory (https://earthobservatory.nasa.gov/) satellite imagery, where the South America Africa

Australia
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Structure complex choices is hence the sixth and final element of the NUDGES
 approach. It involves the necessity of adopting different strategies for dealing 
with complex problems and choosing the best alternative with more trade-offs. 
Structure complex choices means, in brief, having in mind a structure of alterna-
tive suitable strategies. NUDGES include making the right choice of public policy
 instruments and the methods associated to their implementation, such as the 
ways in which a public policy instrument must be put in place (such as though 
through institutional adjustments o revolutions) (Steinmo 2010).SUOMI-NPP VIIRS Launch
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