The potential of VHR remote sensing for fine-scale risk mapping
of Fasciola hepatica

BEO dav - Lier-20.11.2014



Project partners

Laboratory of Forest Management
and Spatial Information Techniques

s §

g Laboratory of Parasitology

A5 @




Problem

Liver fluke disease causes important economical losses worldwide

Fasciola hepatica: parasite living in ruminants

Meta-

* Liver damage
* Growth
* Milk yield
* Fertility

Small Water Bodies cerearine | NREV | %,;,?

s

<«— @Galba truncatula




Project objective

Design of multi-platform system for SWB detection and monitoring

e Current spatial distribution models do not provide sufficient detail

* Farm-specific control strategies
* Need for technology to assess spatial distribution of snail habitat
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Criteria
Dairy cattle

- Bruges (clay)
- Zoersel (sand)

Study site selection

Liver fluke infection
SWBs

Owner collaboration
Flight permission

Soil conditions: clay/sand




!ﬁﬁ'Z I SAT data

WorldView-2

* 8bands
* Spatial resolution 0.5m (PAN), 2m (MS) . 1}

* Seasonal acquisition (4x)

WorldView-2
Panchromatic

Multispectral _ N ==
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HELI data

Falcon-8

* RGB camera

* Spatial resolution 7cm (PAN) ﬁ‘\ ‘
*  Monthly acquisition (10x)



SWB reference data collection

* Fixed measurement
strategy

* Location hang up on
network of fixed points
(differential GPS)

Furrow Moist area Trench




Environmental conditions

Weather factors SWB characteristics
e Daily minimum, maximum and mean temperature *  Management factors (fenced, mowed, ...)
* Hourly precipitation * Micro-environmental factors (water flow (yes/no), trampled

soil (yes/no), water and soil pH, occurrence of potential

* Hourly soil, surface and air temperature
indicator plants)
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Snail collection and cercarial shedding
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|nfection status cattle




Number of Galba truncatula

I Bruges - adult (= 4.5 mm) [ Zoersel - adult (= 4.5 mm)
200+ Bruges - juvenile (< 4.5 mm) Zoersel - juvenile (< 4.5 mm)

150+

1004

0-

‘Summer infection'

v

‘Winter infection’

- #en” | Longitudinal study

Snail abundance associated
significantly/positively with

* SWB type = trenches

* Geographic region = Bruges (soil type)

* Total monthly precipitation
* Soil and water PH

* Occurrence of buttercups

not/negatively with

* Monthly temperature
 Mowed pastures

* Water temperature

* Presence of reed-like plant species

No comparable differences in F. hepatica prevalence in cattle
14



OBIA classification strategy
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};\‘ accuracy reached
up to 87%.

Risk mapping for F. hepatica occurrence
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i. é 2 Take home message

* Potential of VHR RS to efficiently and semi-automatically detect SWB habitats
* Fine-scale risk mapping at the farm level

* Improved management advice
* VHR image acquisition tuned to seasonal peaks in snail abundances of adults/juveniles






