Geophysical Research Abstracts
Vol. 20, EGU2018-15291-1, 2018

EGU General Assembly 2018 EG U
© Author(s) 2018. CC Attribution 4.0 license.

Classification and prediction of river network ephemerality using the
Budyko framework and its relevance for waterborne disease epidemiology

Javier Perez-Saez (1), Theophile Mande (1), Joshua Larsen (2,3), Natalie Ceperley (2), Andrea Rinaldo (1,4)
(1) Ecole Polytechnique Fédérale de Lausanne, Environmental Sciences and engineering, Lausanne, Switzerland

(javier.perezsaez@epfl.ch), (2) Institute of Earth Surface Dynamics , University of Lausanne, Switzerland, (3) School of Earth
and Environmental Sciences, University of Queensland, Australia, (4) Dipartimento ICEA, Universita di Padova, Italia

The transmission of waterborne diseases hinges on the interactions between hydrology and ecology of hosts, vec-
tors and parasites, with the long-term absence of water constituting a strict lower bound. However, the link between
spatio-temporal patterns of hydrological ephemerality and waterborne disease transmission is poorly understood
and difficult to account for. The use of limited biophysical and hydroclimate information from otherwise data scarce
regions is therefore needed to characterize, classify, and predict river network ephemerality in a spatially explicit
framework. Here, we leverage the Budyko framework to develop a novel large-scale ephemerality classification
and prediction methodology based on monthly discharge data, water and energy availability, and remote-sensing
measures of vegetation, that is relevant to epidemiology, and maintains a mechanistic link to catchment hydrologic
processes. Specifically, with reference to the context of Burkina Faso in sub-Saharan Africa, we extract a rele-
vant set of catchment covariates that include the aridity index, annual runoff estimation using the Budyko frame-
work, and hysteretical relations between precipitation and vegetation. Five ephemerality classes, from permanent
to strongly ephemeral, are defined from the duration of O-flow periods. Using such classes, a gradient-boosted
tree-based prediction yielded three distinct geographic regions of ephemerality. Importantly, we observe a strong
epidemiological association between our predictions of hydrologic ephemerality and the known spatial patterns of
schistosomiasis, an endemic parasitic waterborne disease in which infection occurs with human-water contact, and
requires aquatic snails as an intermediate host. The general nature of our approach based on the Budyko framework
and its relevance for predicting the hydrologic controls on schistosomiasis occurrence provides a pathway for the
explicit inclusion of hydrologic drivers within epidemiological models of waterborne disease transmission.



