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Remote sensing of diseases

A > 80% of listed diseases have environmental risk factors:
ca. Va of all fatalitie®vorLoHeaLTHORGANIZATIONR006)

A Environmental factors
characterise and localise the habitat of diseaseising or
transmitting species
A Impact on disease transmission




Schistosomiasis

A 97%

A Parasitic worm disease

A High disease burden:
Endorgan pathologiesmpaired growth and
development of children , chronic inflammation,
anaemia(mTEzANDFENW|cKzoog

A 440 Millionen infected

in Afrik@bLLEETAL, 2014)

Source: NTD Modelling i everydy21000ChCiendie.wor A 5%receive treatmeniHorezanoFenwick2009
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Transmissiorof schistosomiasis
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Impact factors of humans:
A Behaviour / water contact
A Hygiene

A Immunity

A Cultural background » Humans
A Socieeconomic status
A
A
A
A

Migration

Intervention measures
Geolocation of household
etc.

< SRS Alaleaee. - 2 )
Impact factors of parasites & snails:
A Water temperature
A Flow velocity
A Stability of water level
A Water depth
A
A
A

Vegetation

Natural predators « Freshwatersnails
etc. SourceCOLLE¥ETAL, 2014




Transmissiorof schistosomiasis

A P
- \ PR VR TR

Impact factors of humans:

Humans

Impact factors of parasites & snails:
Water temperature

A
A Flow velocity

A Stability of water level
A

A

Water depth
Vegetation

. Freshwatersnails

A etc. SourceCOLLEETAL, 2014



Geolocationof data for risk modelling
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Geolocationof data for risk modelling
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Approach of spatial risk profiling
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Ecological
data

Environmental
suitability

Remote sensing
data

o

Habitat
suitability model
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Habitat suitability

Potential disease
transmission sites :

Epidemiological
data

Buffer
)

Schistosomiasis risk

; Prediction:

Disease risk Probability of
model prevalence at

infection site




Study sites
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i i Sub-site Ziniaré
— River
|: Lake
@ (City, town
B Capital
Ecozones
|| Tropical shrubland

| Tropical dry forest

| Tropical moist deciduous forest
I Tropical rainforest

l: Tropical mountain system

Data source:

National boundary: GADM (www.gadm.org)

Rivers and lakes: Savane, 2010b: 127 & Dipama, 2010b: 135

provided by Dr. Joachim Eisenberg (SFB 268), University of Frankfurt, Germany
Elevation: SRTM, by NASA, JPL, DLR and AS|

Ecozones: FAO (2001)




Ecologically relevant model approach

Step 1: Derivation of potential disease transmission sites

Ecglogli%II Environmental
ata suitability

Habitat
suitability model
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: Potential disease
: transmission sites :

Remote sensing
data
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Irrigation channe

Potential disease transmission sites

] Irrigated

ricefield
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Habitat suitability model

Ecological context Relative habitat suitability:
Water temperature

RS variables

[==]

2 ]

«© |
a [a=]
E
c o« |
£ o
(%]
o
e
g ST |
g

o~ b 4

S o,

MEs
<
e I I I I I I I
10 15 20 25 30 35 40 Relafuve suitability
Temperature {C) B High (1)
L V. Scouza et al: Stream Velocity as a Gradient in A, lorbis glabratus 191 |
Bull. Org. mond. Santé | 955 19 785818 |
Experi I Epidemiology of Schi:
e T s o T g . Low (0)

Walz, Y., Wegmann, MDech S.W., Vounatsou, P., Pod&y JN'Goran EK., Utzinger, J., Raso, G. (2015): Modeling and validation of

environmental suitability foschistosomiasigansmission using remote sensirR.OS Neglected Tropical Disedsasder review) 12



Habitat suitability / potential disease transmission sites

Relative habitat suitability
Temperature
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Ecologically relevant model approach

Step 2: Modelling of the infected population in reference to potential disease
transmission sites

Topography
(Altitude, slope, sinks
\ streamorder) y

[ Reflectances

(bue, green red, NIR,
9 MIR, SWIR) y
( Water-and )

vegetationindices
(NDWI, MNDWI,NDVI,

~\

Remote sensing
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Ecologically relevant model approach

Environmental
suitability

Habitat
suitability model

Potential disease
transmission sites
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Spatial risk prediction

Full catchment model approach

Predicted
schistosomiasis prevalence (%)l Settlements
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Model accuracy per buffer size

Legend
Local study site
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Conclusion

A Concepbf schistosomiasis risk modelling using remote sensing data require:
consideration of the ecological and spatial context
A Ecologically relevant model approach

A Model accuracy varies strongly with extent (=buffer size) of the catchment ar
considered for modelling schistosomiasis risk

A Multi-disciplinary approach essential for distilling causal relations
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