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Objectives

- Construct a geospatial health resource data portal
(GeoHealth) compatible with GEOSS

- Map and model the epidemiological risk of two
prototype vector borne diseases: Visceral
leishmaniasis and Aedes borne arboviruses

ZIKA IN THE AMERICAS

Following its arrival in the Americas in 2015, Zika virus is now being
actively transmitted in many of the countries that harbour its main
carrier, the Aedes aegypti mosquito.

- Process big data to discover ‘hidden’ associations of
disease for ecological niche modeling vs hypothesis-
driven statistical analysis
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- Implement dissemination and training programs to

of Aedes aegypti

promote geospatial mapping and modeling for VBD as
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Results suggest Direct earth observing satellite measurement of soil moisture by SMAP
can be used in lieu of models calculated from classical thermal and precipitation climate
station data to assess VL disease risk and to guide control program interventions.
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Surveillance and Response Systems
for Visceral Leishmaniasis

Global «m Scale
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Maxent Models SMAP Sand Fly

SMAP %Contribution Jackknife test
Highest gain) (Decrease gain

m 2015 0.85 SMAP 12 (44.2) SMAP 12 SMAP 12
_ 2016 0.859 SMAP 11 (31.9) SMAP 11 SMAP 01
_ 2017 0.828 SMAP 02 (20.8) SMAP 02 SMAP 11
_ 2018 0.869 SMAP 01 (32) SMAP 01 SMAP 12
m 2015 0.869 SMAP 06 (29.3) SMAP 08 SMAP 07
_ 2016 0.874 SMAP 11 (29.6) SMAP 11 SMAP 11
_ 2017 0.878 SMAP 07 (27.2) SMAP 06 SMAP 07
_ 2018 0.878 SMAP 06 (45.5) SMAP 09 SMAP 02
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Biological Drivers and Limiting Factors
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SUMMARY

BAHIA STATE

Human cases of VL: SMAP January (most important variable), SMAP April and SMAP September

Sand fly: SMAP December (most important variable), SMAP November and SMAP January (for the sand fly model in Bahia, it was
possible to observe a seasonality for SMAP that encompasses the period between December to February)

SAO PAULO STATE
Human Cases of VL: SMAP June (most important variable), SMAP July and SMAP November
Sand fly: SMAP of June, July and November (most important variables)

2016 showed identical behavior for both states considering SMAP data, with the most important variable being SMAP of November
for both states



Neural Network Models

» SMAP data 2 per mo (24) * (3 years)=72 images

* SMAP per season (moving 3 month average)= 24 per year * (3 years)=72 images
* 10 km and resampled 1km resolution

* If each 3 day, 10/mo) x 36 = 360 images

Disease points
SMAP images
« AnPG images

e 12 months

**96 Images
« Seasonal (moving 3 mo avg) — and
« 3years™* Disease data

**This number will increase as we get more than 3 years of data

and/or if we use bimodal seasonality .

Neural Network
Models




