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Image 3: NASA Earth Observatory images by Joshua Stevens and Jesse Allen, using Landsat data from the U.S.
Geological Survey. Caption by Mike Carlowicz, with image interpretation from Divino Figueiredo (INMET Brazil),
Michael Coe (WHRC), Marcos Heil Costa (Universidade Federal de Vicosa), and Alice Grimm (Universidade Federal
de Parana). Published March 7, 2015. Data acquired February 8, 2014 - February 11, 2015. Sources: Landsat 8 >
OLl, Terra > MODIS
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Research Question

What environmental factors in southeast Brazil contributed to
the Dengue outbreak of 2015 through increased mosquito
population? Can land cover data find this out?

0.000140

Area-Averaged Soil temperature (0 - 10 cm underground)

0.000120

== S30 Paulo == Rio de Jenario

0.000100

Paaijmans KP, Wandago MO, Githeko AK, Takken W. Unexpected high losses of
Anopheles gambiae larvae due to rainfall. PLoS One. 2007 Nov 7;2(11):e1146. doi:
10.1371/journal.pone.0001146. PMID: 17987125; PMCID: PMC2063461.

0.000080

0.000060
:_3:
0.000040

0.000020

Precipitation (kg / m"2/ s)

Yuan, HY., Liang, J., Lin, PS. et al. The effects of seasonal climate variability on dengue
annual incidence in Hong Kong: A modelling study. Sci Rep 10, 4297 (2020).

21
20
19
18
17

0.000000
2011

2012 2013 2014 2015 2016 2017 2018 2019

Temperature (°C)

Figure #5: Rate of precipitation in Sao Paulo by season
A significant decrease in precipitation for all four seasons from
2014 to 2015.
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Figure #2: Soil Temperature in Sao Paulo and Rio de Janeiro.
Temperatures for Rio de Janeiro and Sao Paulo show a slight
upward trend and plateau around 2014.
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