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Abstract

The hydrology and ecology of hosts, vectors, and parasites combine to determine how aquatic diseases spread, with
the long-term absence of water serving as a strict lower constraint. However, the relationship between spatio-temporal
patterns of hydrological ephemerality and the spread of waterborne diseases is unclear and challenging to explain.
To describe, categorise, and predict river network ephemerality in a spatially explicit framework, it is consequently
necessary to use restricted biophysical and hydroclimate data from places with otherwise sparse data. Here, we
create a brand-new method for classifying and predicting large-scale ephemerality that is applicable to epidemiology,
maintains a mechanistic connection to catchment hydrologic processes, and is based on monthly discharge data,
water and energy availability, and remote-sensing measures of vegetation. In particular, in light of the background of
we extract a useful collection of catchment covariates from Burkina Faso in sub-Saharan Africa, including the aridity
index, Budyko framework annual runoff estimation, and hysteretical relationships between precipitation and vegetation.
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Introduction

The duration of 0-flow episodes is used to create five ephemerality
classifications, ranging from permanently ephemeral to strongly
ephemeral, and it also takes into account how sensitively river discharge
was affected by the protracted drought in West Africa in the 1970s and
1980s. A gradient-boosted tree-based prediction made using these
classes produced three unique geographic zones of ephemerality [1].
Importantly, we find a strong epidemiological correlation between our
hydrologic ephemerality predictions and the known spatial patterns of
schistosomiasis, an endemic parasitic waterborne disease that requires
aquatic snails as an intermediate host and infects people when they
come into contact with water. The fundamental character a route for
the explicit incorporation of hydrologic drivers inside epidemiological
models of the transmission of waterborne diseases is provided by the
generic nature of our approach and its applicability for forecasting
the hydrologic controls on the occurrence of schistosomiasis [2]. For
both freshwater and terrestrial biodiversity, including infections that
affect the human communities that live there, river networks provide
biological corridors that are continuously exposed to alteration by
climatic, geomorphologic, and ecohydrologic forces [3].

Material and Methods

Waterborne disease outbreaks are caused by hydrology because
it directly affects the ecology and survival of the pathogenic agent or
of primary and intermediate hosts as well as their mostly downstream
transport, which causes infections to spread within and across human
communities, as in the case of cholera. By affecting habitat availability
and suitability for the parasite's vectors, such as for malaria and
onchocerciasis river blindness, or for intermediate hosts, in the case of
schistosomiasis, hydrology also plays a critical role in the endemicity of
parasitic diseases. Ephemerality of river networks is a particularly due
to its direct and indirect effects at various phases of the transmission
cycle, a significant hydrological property influencing waterborne
illnesses. The former includes pathogen survival and spread,
intermediate host ecology, pathogen exposure to humans, and water
supply additionally; the meta-population dynamics of hosts, vectors,
diseases, and people may be influenced by intermittent river networks
[4]. Excellent instances of such illnesses that impact over 150 million

people in sub-Saharan Africa (SSA) alone include intestinal and uro-
genital schistosomiasis, which is brought on by Schistosoma mansoni
and Schistosoma haematobium, respectively. The disease is spread
by schistosome eggs that enter water bodies through faeces or urine.
This initial contamination occurs when schistosome eggs enter water
bodies during domestic (washing, laundry), recreational (bathing), and
livelihood-related activities (fishing, agriculture) [5].

The disease is contracted during human-water contact by skin
penetration of motile free-living larvae. In order for the parasites to
complete their life cycle, water snails from the genera Biomphalaria
spp. for the urogenital variants of the disease and Bulinus spp. even
when they are However, Biomphalaria snails are far less adapted than
Bulinus to extended dry spells, which can significantly increase snail
mortality. Both species can survive periods of desiccation by aestivation.
According to laboratory estimates, the average lifespan of Biomphalaria
Pfeiffer is around 40 days, whereas the species of the Bulinus genus
have adapted to survive beneath transient ponds and streams that only
have water for a few months each year [6]. Thus, among other things,
the habitat suitability for the intermediate snail hosts, particularly for
intestinal schistosomiasis, is determined by hydrologic ephemerality.
Additionally, hydrologic ephemerality conditions human exposure/
contamination by limiting the temporal window and the locations in
which human-water contacts can occur. In countries with otherwise
strongly seasonal climates and ephemeral flow regimes, within a suitable
temperature range, it is generally discovered that the ecological range
of Biomphalaria snails, and consequently intestinal schistosomiasis,
coincides with the presence of quasi-permanent rivers and water
bodies [7]. Notably, the construction of water reservoirs for irrigation
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is linked to an increased incidence of schistosomiasis across SSA, but
especially in the Sahel. Dam construction can have a significant impact
on the existence and abundance of these species as well as the parasites
since the hydrologic regime is a major factor in the seasonal changes
of freshwater snail abundance. However, the development of artificial
reservoirs, frequently in reaction to water constraint, has the potential
to significantly alter local population densities and human water-
contact patterns by encouraging new commercial ventures [8].

Result

Such as fishing, livestock was herding or market gardening during
the dry season. The new habits could result in heterogeneous exposure
and contamination, which would raise the community's overall illness
burden. Therefore, hydrologic ephemerality is a risk factor in the case
of uro genital schistosomiasis because it encourages the concentration
of human activities around a few long-lasting water contact points,
whether they are man-made reservoirs, lakes, or large temporary ponds,
and because intermediate hosts of S. haematobium can survive even
in extremely dry areas. Seasonal hydrologic connection may also be a
significant factor in the movement of snail intermediate hosts between
various habitats. This has consequences for the coevolution of snails
and schistosomes as well as the focused control of snail populations
[9]. Even while ecologists, sociologists, and epidemiologists have all
separately recognised the significance of hydrologic ephemerality, it has
not yet been statistically applied to our understanding. We hypothesise
that this is because there isn't a practical method for spatially evaluating
river network ephemerality at a regional scale.

Discussion

For spatially explicit predictions of schistosomiasis and other
waterborne disease transmission dynamics, with implications for
disease control and elimination strategies, it is therefore critical to have
a better understanding of the hydrological underpinnings of large-scale
ephemerality, including the likely extent of dry channel occurrences.
The factors that determine stream ephemerality are influenced by
climatic, vegetative, soil, and topographic characteristics that are unique
to each river network. They also span a variety of spatiotemporal scales.
Our ability to predict the frequency and duration of 0-flow events
(discharge =Q 0, thus also defining the relative amount of drybed time
within a hydroperiod) poses important methodological challenges,
particularly in ungauged or data-scarce regions, given the importance
of feedbacks between these variables for streamflow generation. Studies
on the classification of hydrologic regimes often include a component
that determines ephemerality. that use stream-flow data to extract
hydrological indices [10]. This is also true for the precise calculation
of the frequency of =Q 0 events, which is the atom of probability at the
origin, using flow duration curves. These methods primarily rely on
the prediction of pertinent hydrological regime indices using remotely
sensed catchment features like contributing area and slope, as well as
climatic data like precipitation and temperature.

Although index clustering-prediction approaches have had some
success, they often call for extensive time series of daily discharge
data, which are uncommon in SSA and other poor nations, where the
majority of the burden of waterborne disease-related illness is borne.
Other methods have employed classifiers that resemble decision trees
to directly relate a variety of environmental factors to the membership
of hydrologic regime classes in case studies conducted in Europe
and Australia. In other words, the interaction between water and
energy availability and other drivers like vegetation, topography, and
geology highlighted the importance of small-scale (sub-catchment)
controls, particularly in the context of climate change. The success of

these approaches builds on the strong mechanistic link between first
order climatic drivers and their modulation by catchment biophysical
characteristics to produce a spectrum of hydrologic regimes.

Large-scale projections across ungauged catchments have
difficulties, particularly in temperate regions. Even so, these studies took
into account a variety of hydrologic regime classes that were derived
from a sizable collection of long-term observed timeseries (more than
300 catchments per study with more than 15 years of data), as well as
a rich array of locally developed remote-sensing products that were
used to extract catchments covariates. As a result, these constraints
limit their applicability to areas with a lack of data as well as to the
requirements of the spatial context where waterborne diseases often
occur. These factors may account for the scant research on watershed
classification in SSA despite its significance for the management of
water resources, the environment, and diseases. Here, we provide a
method for categorising stream ephemerality in areas with a dearth of
data that is spatially explicit.

Conclusion

The method, which is based on an examination of hydrologic
processes, may be used for large-scale modelling of the spread
of waterborne diseases. This study focuses on the seasonality of
0-flows, which limit human-water contact patterns and the potential
habitat of their aquatic intermediate hosts, hence exerting a first-
order constraint on the life cycle of waterborne parasites. With its
pronounced South-to-North gradients in precipitation, temperature,
and available water resources, Burkina Faso makes for an intriguing
case study. Stream ephemerality is categorised in three ways: Creating
catchment characteristics that are relevant to categorization, clustering
the existing hydrological data into distinct levels of ephemerality, and
lastly predicting ephemerality for the entire river. Then, we apply the
spatially explicit ephemerality predictions.
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