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Expanding irrigation could exacerbate malaria transmission in
Africa
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Habitats in the Field

Malaria models typically oversimplify hydrology
when simulating larval habitat dynamics
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ParFlow-CLM was integrated with EMOD to improve habitat
representation

Step 1: Habitat Identification Step 2: Hydrology-integrated EMOD
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Study area: sugarcane plantation in Arjo-Didessa, Ethiopia
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e Simulation period: 2000-2020
e Scenarios modeled:
o Non-lrrigation
* Default EMOD
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months



Default EMOD unable to fully represent habitat area variability

Assumption: Mean habitat area of Default EMOD and Integrated EMOD were adjusted to be same
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Higher variability of habitat area results in lower transmission
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e Annual average habitat capacity and
vector abundance were nearly
identical

e But average vector infection rate
was 2.9 times higher and average
prevalence rate was 2.5 time higher
in Default EMOD due to lower
habitat area variability



Model captures response of surface soil saturation to rainfall
and irrigation
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Irrigation sustained transmission all year round and shifted peak

forward by one month

(a) Daily Irrigation Applied
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Conclusion

e We integrated hydrologic modeling to EMOD to spatially simulate
malaria transmission by resolving habitat heterogeneity

e The coupling framework enhanced larval habitat area variability
which resulted in a lower malaria transmission prediction

e [rrigation sustained malaria transmission year-round, intensifying
and shifting the transmission peak forward by one month from the

original period
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Stay tuned and thank you for your attention!

Contact: jiangal@uci.edu
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