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This study evaluates the performance of an ensemble framework using
the Weather Research and Forecasting (WRF) model for probabilistic
seasonal precipitation forecasts. In this study, two types of data were
used: a) The meteorological initial and boundary conditions come from
the National Centers for Environmental Prediction (NCEP) Climate
Forecast System Version 2 (CFSv2) data. b) Precipitation data from the
Global Precipitation Climatology Centre (GPCC) dataset used as
observational data over Iran. The ensemble model was designed based
on a one-way double-nested (60-parent domain and 20-nested Km
resolutions) modeling system using Weather Research and Forecasting
(WRF) version 4.2 customized over Iran to downscale the second
version of the NCEP Climate Forecast System (CFSv2). The results
showed that precipitation forecast at seasonal time scale in Iran has
high uncertainty. Although probabilistic forecasts can increase the
efficacy of seasonal forecasts more than deterministic, the uncertainty
of these forecasts is still high. Additionally, the downscaling of the
CFS.v2 model by WRF and using multiple initial conditions and model
physics can increase the accuracy of seasonal forecasts. The spatial
distribution of the forecast accuracy of the ensemble model is
dependent on the spatial distribution of precipitation over Iran. Another
factor that affects the model's accuracy is the forecast lead time
dependent especially at 2-month and 3-month forecast lead times. The
results showed that the model has high uncertainty in the east and
southeast of Iran. The implementation of this model for an operational
period showed that although the model can forecast the spatial variation
of rainfall over Iran up to a three-month lead time, probabilistic
forecasting cannot significantly reduce the uncertainty of the model in a
seasonal time scale. The ensemble model tends to overestimate
precipitation in the third lead time.
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1. North American Multi-Model Ensemble
2. Weather Research and Forecasting model
3. Downscalling
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