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Emissivity of the Earth as a Cancer Predictor.

Yury Rusinovich'?, Volha Rusinovich?, Markus Doss?

Abstract.

Aim: The anticancer properties of locally applied infrared radiation are widely discussed in the literature. Earth's global
emissivity, or the infrared radiation emitted by our planet, is inhomogeneous and varies based on the geophysical char-
acteristics of the region where one resides. This study aimed to test the hypothesis: does local emissivity influence the
prevalence of malignant diseases in a region. Materials and Methods: We performed planimetric comparison of two
World maps: 1. NASA Spacecraft Map of Earth's Global Emissivity; 2. GLOBOCAN 2020 Global Cancer Data. For comparison
we used “Image Compare” tool from Oxford Robotics Research Group. For the area measurements we used
FreeMapsTools calculator. Results: The total assessed area was 127,750,000 square kilometers. The distribution accord-
ing to emissivity was as follows: 107,050,000 km? of area with emissivity above 0.94 and 20,700,000 km? of area with
emissivity below 0.94. The distribution according to cancer incidence was as follows: 28,150,000 km? of area with cancer
incidence lower than 180 per 100,000 and 99,600,000 km? of area with cancer incidence more than 180 per 100,000.
Cancer incidence was found to be statistically significantly associated with higher emissivity of the defined area (p-value
< 0.0001). Conclusion: We found a significant association between areas of higher emissivity on our planet and higher
cancer incidence. Our findings underscore the need to include environmental factors, in our case infrared radiation ex-
posure, as potential predictor in the deployment of cancer predictive models, such as those involving machine learning
and artificial intelligence.

Keywords: Emissivity, Environment as predictor, Cancer incidence, Infrared radiation

Background:

Infrared radiation for cancer treatment:

In the last decade, there has been a proliferation of ar-
ticles in clinical oncology about the successful treatment
of malignant tumors with infrared radiation'™. Infrared
radiation is the spectrum of electromagnetic light that is
invisible to us; however, we can feel its presence as it
generates heat®.

Emissivity can be artificially produced, for example,
through infrared lamps or generators, or it can be natu-
ral, such as the emissivity of our planet, the spectrum of

sunlight, or the emissivity of the human body.

Emissivity of natural body depends of its structure®.
And it could be measured for each physical object as a
ratio of its thermal radiation to the thermal radiation of
the ideal black body®. The higher the ratio, the higher
the emissivity of the defined object. For example, the
emissivity of human skin is between 0.96 and 0.99, and

it depends on pigmentation®.
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Earth's global emissivity, or the thermal infrared radia-
tion emitted by our planet, isinhomogeneous and varies
based on the geophysical characteristics of the region
where one resides® It does not depend on the sun's ac-
tivity in the region or weather conditions'®. However, it
does depend on ground properties®®. Thus, areas with
quartz sands have the lowest emissivity, in the range of
0.6-0.8°. Whereas, areas with high plant activity have
the highest emissivity, ranging from 0.9 to 1.0%,

Hypothesis:

Based on the provided data, the emissivity of the Earth
is constant but not uniform across its surface. Conse-
quently, the effects of emissivity on the human body are
not transient and vary depending on the local ground
characteristics. Emissivity can influence the activity of
the immune system and cancer proliferation. Therefore,
people around the world may experience different rates
of cancer incidence and prevalence, which could be de-
pendent on the emissivity of their specific geographical

region.

Aim:
This study aimed to test the hypothesis: does local emis-
sivity influence the prevalence of malignant diseases in

a region.

Material and Methods:

We conducted a planimetric comparison of two global
maps: 1. NASA's Spacecraft Map of Earth's Global Emis-
sivity and 2. GLOBOCAN 2020 Global Cancer Data. Both
maps were utilized as JPEG images. By trimming both
maps to identical geographic borders and aligning the
pixel sizes, we ensured that both images shared the
same resolution and dimensions: a width of 903 pixels
and a height of 432 pixels. The comparison was facili-
tated using the "Image Compare" tool from the Oxford
Robotics Research Group. An overlay technique was
employed, allowing for dynamic prioritization of one
map's details over the other (Figure 1).

The alighment of the two maps was evaluated through
empirical planimetry and color accordance, categorizing

the alignment into four types across two Emissivity

Grades: less than 0.94 (represented by blue-green-yel-
low) and greater than 0.94 (represented by red); along-
side two cancer incidence rates: less than 180 per
100,000 (sky blue) and more than 180 per 100,000 (navy
blue) (Table 1). The selection process was based on the
correlation of two maps according to color patterns that
rely on emissivity grade and cancer distribution. The
possible interactions between the two maps, or one
from the four available options (Table 1), were then ex-
trapolated and manually measured with FreeMapsTools
in km?2. The cutoff values for emissivity (0.94) and cancer
prevalence (180 per 100,000) were chosen at these lev-

els because of the definitive color patterns.

Grade Emissivity Cancer incidence?

1(low) <0.94 (blue-yellow) <180 (sky blue)

2 (high) >0.94 (red) >180 (navy blue)

1 per 100.000

The degree of alignment was calculated separately for
each continent where data for both parameters were
available: North America, South America, Africa, Eu-
rope, Asia, and Australia. Collected areas from all avail-
able continents were categorized into four types:
1. Low emissivity (<0.94), low cancer incidence (<
180 per 100.000)
2. Low emissivity (<0.94), high cancer incidence
(>180 per 100.000)
3. High emissivity (>0.94), high cancer incidence
(>180 per 100.000)
4. High emissivity (>0.94), low cancer incidence
(<180 per 100.000).

Statistics:
The collected data were analyzed using a 2x2 table or
the two-tailed Fisher's exact test. P-value < 0.05 was

considered statistically significant.

Results:
The total assessed area was 127,750,000 square kilome-

ters.
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Figure 1: A: Overlay with dominance of NASA Spacecraft Map of Earth's Global Emissivity over GLOBOCAN 2020 Global Cancer Data.
B: Overlay with dominance of GLOBOCAN 2020 Global Cancer Data over NASA Spacecraft Map of Earth's Global Emissivity.

Type of Alignment North America South America Africa Europe Asia Australia All
Emissivity 1 + Cancer incidence 1 1.500.000 1.500.000 4.000.000 100.000 5.000.000 0 12.100.000
Emissivity 1 + Cancer incidence 2 500.000 100.000 1.000.000 0 3.000.000 4.000.000 8.600.000
Emissivity 2 + Cancer incidence 1 1.000.000 4.000.000 5.000.000 50.000 6.000.000 0 16.050.000
Emissivity 2 + Cancer incidence 2 19.000.000 12.000.000 20.000.000 10.000.000  30.000.000  3.000.000 91.000.000

Table 2: Alignment of Emissivity Grade with Cancer Incidence Grade from Table 1. Data are presented in square kilometers (km?).

The distribution according to emissivity was as follows: Cancer incidence was found to be statistically signifi-
107,050,000 km? of area with emissivity above 0.94 and cantly associated with higher emissivity of the region,
20,700,000 km? of area with emissivity below 0.94. The with a two-tailed p-value of less than 0.0001.
distribution according to cancer incidence was as fol-

lows: 28,150,000 km? of area with cancer incidence Discussion:

lower than 180 per 100,000 and 99,600,000 km? of area Practical standpoint

with cancer incidence more than 180 per 100,000. The We found that higher Earth's emissivity is significantly

results are summarized in Table 2. associated with higher cancer incidence. Our findings
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contradict the anticancer properties of infrared light de-
scribed in the introduction. Here a possible explanation
of such discrepancy:

1. One explanation for our findings is that individuals liv-
ing continuously in a defined region are chronically ex-
posed to emissivity, unlike patients who are treated
over a short period.

2. Another explanation could be the potential difference
in the spectrum of infrared light used for tumor treat-
ment compared to the natural emissivity of our planet.
3. It is possible that infrared light can be carcinogenic
under certain conditions. Preexposure to IR might in-
crease the aggressiveness and growth of malignant tu-
mors if it is applied prior to or with UV radiation>%3,

4. It is also possible that our findings are merely coinci-
dental. Consequently, chronic exposure to IR, such as
visiting saunas, may not be associated with either anti-
cancer or carcinogenic outcomes'4,

To the best of our knowledge, our study is the first to
assess the influence of Earth's emissivity and natural in-

frared exposure on cancer incidence.

Limitations

First, our study utilized an experimental model based on
the comparison of two world maps, employing empiri-
cally defined cutoff values for overlays, which could af-
fect the representativeness of the data.

Second, the calculation of the area was performed with
potential bias due to the manual nature of data extrap-
olation from overlaid maps to the FreeMapsTools area
calculator.

The third limitation of our study is the confounding ef-
fects of inhomogeneous population distribution and
other local economic, social, and environmental factors
within the defined areas, which could also impact our

results.

Conclusion

We found a significant association between areas of
higher emissivity on our planet and higher cancer inci-
dence. Our findings underscore the need to include en-

vironmental factors, in our case infrared radiation expo-

sure, as potential predictors in the deployment of can-
cer predictive models, such as those involving machine

learning and artificial intelligence.
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