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downscaling methods, including Artificial Intelligence (AI) and
Bayesian Belief Network (BBN) techniques, to derive local reservoir
inflow forecasts. The results showed a hybrid downscaling approach,
that combined Group method of data handling (GMDH) and Support
vector regression (SVR), performed better than their non-hybrid coun-
terparts in downscaling precipitation. Furthermore, the authors found
BBN to outperform hybrid Al in forecasting the dynamics of precipita-
tion in observed datasets.

In this study for the first time, the performance of ECMWF runoff
forecasts over Iran is comprehensively assessed by evaluating the
monthly ECMWF’s seasonal forecasting system 5 (SEAS5) and its po-
tential in predicting streamflow over 30 s level basins in Iran subject to
different climate and hydrological regimes. Based on a set of initial
“potential predictors” and their association (high correlation and sta-
tistical significance) with the target (monthly streamflow), a set of
“potential predictors” is established. The “potential predictors” are then
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put through three Feature Selection Algorithms (FSA) including
Bayesian Networks (BN), Recursive Feature Elimination (RFE), and
Pearson correlation analysis (Pca), to create a set of “optimal predictors”
for each scenario. These “optimum predictors“ served as inputs for
different ML algorithms. The study is also the first to use ECMWF runoff
forecasts to predict monthly streamflow in Iran, according to the au-
thors’ knowledge. Additionally, this study investigates the use of five ML
algorithms, notably XGBoost a novel intelligent method based on the
gradient boosting algorithm to forecast the streamflow across Iran’s 6
major- and 30 s-level basins.

2. Materials and methods
This section describes the study area, datasets, pre-processing and

modeling techniques to develop streamflow forecasting with lead-times
from 1 to 3 months over Iran. The data used are from the latest
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Fig. 1. Spatial illustration of Iran’s second level basins and the selected hydrometric stations.






