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Construct a geospatial health resource data portal

Map and model the epidemiological risk of two prototype
vector borne diseases: Visceral leishmaniasis and
Aedes borne arboviruses
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Process big data to discover @*’f;
disease for ecological niche modeling vs hypothesis-driven - %
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statistical analysis

S
L
£
-

¥

Implementdissemination and training programs to promote
geospatial mapping and modeling for VBD as envisioned in
GEOSS.
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*‘%I%ILANCE AND RESPONSE SYSTEM. FOR 2021 AmeriGEO Week

VISCERAL LEISHMANIASIS

5. Agriculture scale (30 m)
*Landsat 8; LandsatLegacy

1 Satellite Climatology Models (Ikm)

2017- 2019 Data *ASTER
*VIIRS-8d LST *ECOSTRESS
*GPM A
*SMAP 2. Biology based models vector Lutzomyia longipalpis
GOES-16 GDD 1 Water budget/Generations per year

Decision
making

3. WorldClim2 Model -
30-Year Climate Station
Tmax/Tmin/Prec

Water Budget (Prec/PE

4. Statistical models

£. Household scale < 1m (Household = epidemiologic unit)
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Spatial Distribution SMAP predictions

®  Sand fiy Bahia

SMAP Sand fly Bahia 2015
oy High 0986135

C WLCoses2015

SMAP VL Bahia 2015
e High : 0.985754

- - 0010082
Low: 0.00944476

From 2015to 2018:
VL Cases: 202 municipalities in Bahia
Vector: 76 municipalities in Bahia
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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 classicalthermal and precipitation climate station data to assess VL disease riskand to guide control

program interventions.

Visceral Leishmaniasis Lutzomyia longipalpis

SMAP 1Km Maxent Models
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Visceral Leishmaniasis

Distribution Probability
wr High - 0.872863

- Low - 0.010229
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Lu. longipalpis

Distribution Probability
- High - 0.978251

- Low :0.00396376

s s
=

Jozmenrs

#2021 AmeriGEOWeek



=g

o

J]
=
@)
Ll
Q

©

=
<
—
I
=
N

e %
e i
e o LR
_ N

[ r——
Tow b AsmErio sl

#2021 AmeriGEOWeek



2021 AmeriGEO Week

ﬂ-g Deg'gee Day/\Vater iBaIance'~M'OD EL

A 3

Objective: to define a suitability gradient in the environment for propagation
and transmission of the Lutzomyia longipalpis-Leishmania chagasi system.

Little data is available in environmental preferences and limits
of tolerance in relation to climate.

These factors were estimated by using data from:
- A 30-year average monthly climate surface grid (18 x 18 km cells) of
South America including data on:
A Maximum temperature
A Minimum temperature
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A Precipitation : — e
A Potential evapotranspiration (PET) : R — :
- Human VL prevalence dataset. (SINAN) SE A s o

- Developmental data obtained from research studies where Lu. longipalpis colonies
were established and maintained in the laboratory.
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Developmental times, temperature, adults longevity and productivity of

Lu. longipalpis colony as observed by different authors

Developmental
times

At room temperature 25°C1, relative humidity 80%2.
From engorge to the first emerge of adultsis 353-401days
Breed in less constant conditions (48-54)1 (25-42)2.

Hatching 4-9 days! and 6-9 days?.

Larvae Larvae (four instars)14-19) days?
Firstinstar 3-5 days (firstweek) 1

Second instar 2-4 days (second week)1

Third instar 1-5 days (send week)?!

Fourth instar

3-9 days (third week) 1

Emergence from pupae on day 10! (most of the adults) and 8-9 days?. Few males

Pupae emergeas early as 7 days?

From 2 weeks-one month (adults are robust in rough conditions). In females that have
Adults K | . ) h lnid (f : h :
longevity taken blood is determined by when eggs are laid (few survive 24 hours after

ovoposition). Most live for more than one montht.

Productivity
of the colony

23 generationsin 36 months?! 23/3=7.7

Cultures of
promastigotes
and amastigotes

Promastigotes at 22 °C, amastigotes at 34 °C, reversion from amastigotes to
promastigotes at 28°C#
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