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Trends in malaria case incidence globally and by WHO region 2010-2016 (World Malaria Report 
2017)

WHO Regions:
AFR – Africa
AMR – Americas
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Trends in malaria death rate globally and by WHO region 2010-2016 (World Malaria Report 2017)

WHO Regions:
AFR – Africa
AMR – Americas
EMR – Eastern Mediterranean
SEAR – South-East Asia
WPR – Western Pacific





Estimated malaria cases (millions) by WHO region, 2016 (World Malaria Report 2017)





Number of countries where a reduction (green) or increase (red) of more than 20% in malaria 
cases has occurred between 2015 and 2016, by WHO region (World Malaria Report 2017)
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“…We must ramp up quickly; drug resistance is spreading; if it spins 
out of control, we run the risk of a huge resurgence of malaria in 
other parts of Asia and especially in Africa.”





https://www.nasa.gov/mission_pages/landsat/news/40th-top10-aralsea.html



Gething et al. 2011 – Available 
via Malaria Atlas Project

Fig 3 shows predictions 
categorized as: 
• low risk - light red; 
• intermediate risk - medium 

red;
• high risk  - dark red.





Malaria Burden Potential

Standing water

Vegetative stress

Land surface temperature

Population presence/density:
• urban centers 
• rural sites

Population vulnerability Vector abundance

Occupation-related exposure:
• rice cultivation
• plantation work
• forest harvesting

Access to care:
• distance to roads and medical facilities
• political stability

Subclinical parasitemia:
• Plasmodium prevalence
• drug resistance
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Inferring land use patterns from forest cover 
change
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• All individual Landsat 
scenes for years 2013-
2017

Global Inland Water Surface Water Fraction
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Prod Acc% User Acc%
Water 71.79 100
Crop 79.17 79.17
Trees 100 88.14
Non-tree&bare 63.95 98.21
Built 9.09 3.85
Cloud&shadow 100 58.62
Overall Acc = 79.7
Kappa Coefficient = 0.73
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Hoffman-Hall et al. (in prep). Rural Population 
Mapping at Moderate Spatial Resolutions Using 
Geospatial Data-Fusion .  Remote Sensing .





Malaria Burden Potential

Standing water

Vegetative stress

Land surface temperature

Population presence/density:
• urban centers 
• rural sites

Population vulnerability Vector abundance

Occupation-related exposure:
• rice cultivation
• plantation work
• forest harvesting

Access to care:
• distance to roads and medical 

facilities
• political stability

Subclinical parasitemia:
• Plasmodium prevalence
• drug resistance

8-day update:
Landsat OLI, Sentinel 2, Sentinel 1, 
MODIS, VIIRS

Annual update:
Landsat OLI, Sentinel 2, Sentinel 1, 
VHR

As needed:
Auxiliary geospatial data , expert 
opinion, medical studies

Update frequency and data source: 



Average day and nighttime temperature of February 7 – 11, 2016





Downscaled Land surface Temperature change (Day and Night)
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Malaria Burden Potential

Standing water
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Land surface temperature

Population presence/density:
• urban centers 
• rural sites

Population vulnerability Vector abundance

Occupation-related exposure:
• rice cultivation
• plantation work
• forest harvesting

Access to care:
• distance to roads and medical 

facilities
• political stability

Subclinical parasitemia:
• Plasmodium prevalence
• drug resistance

8-day update:
Landsat OLI, Sentinel 2, Sentinel 1, 
MODIS, VIIRS

Annual update:
Landsat OLI, Sentinel 2, Sentinel 1, 
VHR

As needed:
Auxiliary geospatial data , expert 
opinion, medical studies

Update frequency and data source: 
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Malaria Burden Potential

Standing water (w = 0.34)

Vegetative stress (w = 0.33)

Land surface temperature (w = 0.33)

Population presence/density (w = 0.25)

Population vulnerability (w = 0.5) Vector abundance (w = 0.5)

Occupation-related exposure (w = 0.25)

Access to care (w = 0.25)

Subclinical parasitemia (w = 0.25)





Parameter

Category definitions

Very Low (1) Low (2) Moderate (3) High (4) Very High (5)

Surface Water no water

coastal wetlands -

low numbers of 

Anopheles spp. 

deep or running 

water (30m inward 

within perennial 

water bodies)

Shallow water edge 

(± 30 m buffer from 

perennial water 

bodies edge)

shallow stagnant water 

(water mapped within 

ephemeral water, 

depressions, and 

cropland classes) 

Vegetative Stress 

(VS)1 VS > µ+0.5σ

µ - 0.5σ < VS < µ + 

0.5σ µ-1σ < VS < µ-0.5σ µ-1.5σ < VS < µ-1σ VS < µ-1.5σ

Land surface 

temperature (Ts)2

33°C < Ts < 17 

°C 17°C  ≤ Ts ≤ 20°C 30°C  ≤  Ts ≤ 33°C 20°C  < Ts ≤ 25 °C 25 °C < Ts < 30 °C

Population 

presence/ density 

(PD)3

PD ≤ 250 

people or 

unknown

250 people < PD ≤ 

1000 people

1000 people < PD ≤ 

10,000 people

10,000 people < PD 

≤ 100,000 people PD > 100,000 people

Occupation-related 

exposure (OE)4 urban areas

coastal fisheries –

few Anopheles 

mosquitoes are 

present

forest-related 

subsistence 

activities

rice-paddy 

agriculture

plantation, logging, and 

mining5

Access to care (AC)6 expert opinion expert opinion expert opinion expert opinion expert opinion

Subclinical 

parasitemia (SP)7 expert opinion expert opinion expert opinion expert opinion expert opinion

Malaria Burden 

Potential (MBP)8 MBP < 1.5 1.5 ≤ MBP < 2.5 2.5 ≤ MBP < 3.5 3.5 ≤ MBP < 4.5 MBP ≥ 4.5











Questions?


