Cyclone Mekunu impacting the Galápagos Islands on March 24, 2018

The Big Lizard of the Galapagos
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, where the

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

Galapagos Islands

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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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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Climate Change & Anthropogenic Changes
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The Big Lizard of the Galápagos, commonly known as marine iguana or Amblyrhynchus cristatus,
a big marine iguana, resting only in the Galápagos Islands (Ecuador). Over the last decades, the
Galápagos underwent dramatic anthropogenic changes, among which the most important were
caused by socio-economic, political and cultural transformations (https://bit.ly/2O9BfR7). Reproduction
is restricted to the cold and dry season. Climate change puts at risk this protected species. Global t
hermo-regulation is therefore important also for the iguana lifecycle and well-being. During an El Niño
cycle in 2014-2016, in which food diminished for two years, some of them were found to decrease their
length by as much as 20 percent (https://bit.ly/2pm4nME). The satellite imagery below shows Cyclone
Mekunu impacting the Galápagos Islands on March 24, 2018. The negative repercussions on the shortage
of food for the iguana are diﬃcult to predict, but they will certainly aﬀect their lifecycle for many years to
come (please note small city light point in Isla Santa Cruz). This is where more accurate climate risk
management, monitoring and disaster prevention tools can make a diﬀerence.
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 characterized by high levels of deforestation, poor nature
conservation governance is also a main cause for environmental insecurity and global warming
(Credit: NASA/JPL-Caltech. https://climatekids.nasa.gov/greenhouse-eﬀect/).
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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.

NASA’s Satellite Imagery Analysis: Forest and Nature Conservation
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The Good: Environmental Sustainability
The Bad: Environmental Damage
The Ugly: Environmental Damage Proﬁtability

Source: SUOMI NPP VIIRS 24 image on the left -25 March 2018. SUOMI true color/night lights.

5

4
3

6

Credit: NASA/JPL-Caltech. https://climatekids.nasa.gov/greenhouse-eﬀect/

Nighttime Swath
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Dataprocessing:
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Imagecomposite: NASA Earth Observatory
LINKS:

Near Infra-Red Wavebands. Night Lights or Electricity Usage.
It includes natural and anthropogenic sources of light emissions.

©NASA 2019. SUOMI-NPP VIIRS. Satellite Imagery Date: October 24, 2018.

See also Roman, M. O. 2018. "After the Hurricane." The Economist 18-20 [Full Text https://go.nasa.gov/2RiWrHk]
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True Color: Red = Band I1, Green = Band M4, Blue = Band M3. True-color or
natural color: Combination of wavelengths as the human eye would see.
(NASA 2019 https://go.nasa.gov/2Pzvywf)
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