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Management of available water resources needs good planning and to do this, prognos-
tication of hydrological parameters (parameters of the hydrological cycle such as rainfall,
runoff, solar radiation, groundwater, evaporation/evapotranspiration). The prediction of
such phenomena is a highly non-linear issue and necessitates the usage of new mathemati-
cal methods named machine learning (ML) (Contributions 1–2). There are plenty of new
ML methods and their application to the water resources area is very common these days.
ML methods have several advantages, and the main ones are being able to model complex
non-linear phenomena using related data without learning any physical relationship, and
fast processing time to reach a solution. However, they also have some disadvantages and
the main one is not having a physical basis and that it cannot be easily applied to other
climatic regions without calibration/training with new data from there. Recent decades
with the advancement in technology (e.g., satellite data), reaching hydrological data is
much easier and this provides an opportunity to use data-driven ML tools to solve related
problems. Related literature indicates that the ML methods are generally tested with point
prediction with a high level of uncertainty. Determination of model uncertainty is an
important issue in modelling water resources with ML methods and uncertainty analysis
should be considered for an efficient decision making (Contribution 3). The use of high
number of data (quantity of input variable and/or data) is very essential in developing ML
models, otherwise correctly tuning hyperparameters will be very hard, especially for the
advanced algorithms (Contribution 4).

This special issue involves several studies mainly covering the application of new
ML methods and/or algorithms in modeling streamflow, stage-discharge relationship,
flood routing, and ground water levels. Modeling streamflow as a main component of
the hydrological cycle is an important issue in water resources management (Contribu-
tions 5–6). Forecasting streamflow is essential for planning and management of water
resources, including early flood warning and/or flood mitigation, planning and operat-
ing reservoir, hydro-electricity production, water supply for industry or domestic use,
managing droughts (Contribution 7).

The observation of water level (stage) and river discharge is very important in water
resources planning and management. Adequate estimation of stage-discharge relationship
is essential in designing hydraulic structures such as dams, canals, bridges and culverts.
In some cases (e.g., compound and/or dynamic streams), measuring streamflow may be
difficult and not so feasible. In such cases, stage-discharge rating curves (RCs) are used.
However, simple regression-based RCs cannot produce discharge calculations well and
therefore, ML methods have been preferred in developing stage-discharge relationship for
a long time (Contribution 8).

Flood routing is essential in water resources management. Floods are catastrophic
events, and they may cause several damages such as loss of life, damaged infrastructure,
and other economic loses, etc. The Muskingum method (MM) is widely used for flood
routing because of its easy application and accurate calculation. In the last decades, ML al-
gorithms have been successfully used in improving MM for flood routing (Contribution 9).
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Modeling groundwater (GW) as one of the main components of the hydrological cycle
is very important in water resources management. GW is a very important source for the
water supply for industry, domestic use, or irrigation purposes. Accurate prediction of GW
levels is essential for sustainable water resources management. ML methods or algorithms
that are less costly, time-consuming, and data-intensive compared to mathematical models
that uses GW dynamics are successfully used in modeling GW (Contribution 10).

The main aim of this special issue is to present various implementations of ML
methods and/or metaheuristic algorithms to improve modeling and/or prediction of
hydrological/water resources phenomena, which is of vital importance in water resources
management. I hope that all readers of this special issue will benefit from learning about
the state-of-the-art ML methods and their applications to hydrological phenomena such as
streamflow, stage-discharge relationship, flood routing, and ground water level.
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