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(ESP_trd) and another with ensemble member weights
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• This provides one seasonal inflow forecast using the
uniformly weighted traditional ESP methodology
(P_trad) and another with ensemble member weights
conditioned with the ENSO index (ESP_CI).
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Objective
Generate seasonal hydrological forecasts framed by the
forecast need of the hydropower sector, in large basins
that are considerably modified by anthropogenic
interventions and evaluate their performance in terms of
lead-times.

Case study
The Yacyretá Hydropower complex is a transboundary
facility operated as a run-of-the-river power station. With
the operator we identified the main needs for seasonal
forecasts as energy generation planning and maintenance
scheduling, with required lead times of up to 15 months.
This extensive lead time, and the operation of upstream
reservoirs means obtaining acceptable hydrological
predictions is challenging.

Hydrological model

• Wflow_sbm model using CHIRPS
and ERA5 reanalysis data as forcing
information.

• Calibrated against naturalized
hydrological series

Hydrological forecasting of 
naturalized conditions

• Forecast approach: ESP methodology

• Two sets of forecasts for a historical
period of 38 years (1981-2018):
- ESP_trad: Traditional ESP approach
- ESP_CI: Ensemble members weights            

aaaconditioned with El Niño 3.4 index

• Forecast to support two purposes
- Energy planning: 15 months lead-time.
- Maintenance: 6 months lead time.

Forecast skill assessment

• Assessment based on forecast
purpose’s requirements

Maintenance needs: Average inflow 
per month and inflows 

higher/lower than 16,600 m3/s /
8,800 m3/s 

Energy planning needs: Water 
volume inflow into Yacyretá in the 

following 15 months.

Evaluation in terms of accumulated 
inflow volume per trimester.

Evaluation in terms of average inflow 
per month. 

Forecasts issued for Energy Planning
Skill scores show a low skill only for the 1st trimester.
There is a similarity in performance between ESP_trad and
ESP_CI. It was identified that the low skill is related to the
initialization month (October), just before the wet season.
The climate variability is strong in the basin, which totally
dominates the predictability in the wet season obscuring
the influence of the hydrological memory

Forecasts issued for Maintenance Activities

Skill scores show a general skill up to 1-2 months, indicating that
climate variability dominates the predictability in the wet season.
Low skill in forecasts initialized in July are potentially related to
variability in dry season induced by climate variability in the
south-east region. Slight skill in ESP_CI at 5 months lead time for
IM Jan-Jul suggest moderate influence of ENSO in discharges for
specific months.

ROCS values show skill up to 1-2 months for both thresholds and
all the IM. The improved skill of ESP_CI at specific month/lead
times indicates that CI adds skill in predicting high/low inflows for
specific periods potentially associated to significant correlations
between ENSO and discharges in those months

CONCLUSIONS
ESP_trad has moderate skill up to 1-2
months of lead time for the different
initialization months, indicating that
IHC’s contribution to the hydrological
predictability is not significant at longer
lead times.

Skill of ESP_CI forecast is similar to that
one of the ESP_trad, indicating that the
El Niño 3.4 index information adds no
value to the hydrological predictability,
though results suggest that further
research into the teleconnections of
this basin could improve that skill.

For forecasts initialized in October and
January, the variability of the climate
conditions in the wet season is the main
driver of the seasonal hydrological
predictability. A seasonal meteorological
forecast may help to capture this
variability.

NEXT STEPS
• Incorporate the reservoir systems and their operation
• Identifying the teleconnections of the basin in the different climatic regions
• Make use of seasonal meteorological forecasts to generate seasonal hydrological predictions
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