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Probabilistic Forecasting of Electricity Imbalance Volume
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Abstract

Day-ahead imbalance-volume forecasts in renewable-rich power systems need to describe not only the expected imbalance,
but also the possible surplus and shortage tails. This paper focuses on Tokyo-area regional imbalance volume under a strict D-
1 06:00 JST information constraint, before the JEPX spot-market deadline and the balancing-market bidding window. The
proposed Weather Forecast Reliability Encoder with Tail Calibration (WFRE-TC) framework combines a weekly multi-
quantile XGBoost backbone with a weather-forecast reliability encoder and tail calibration. The encoder uses cut-off-safe
weather forecast revisions, historical forecast-error memory, and weather summaries available before the forecast origin. On
the one-year test period from 1 April 2025 to 31 March 2026, WFRE-TC improves the Continuous Ranked Probability Score
proxy (CRPS proxy) and reduces the q10-based uncovered shortage ratio relative to weekly XGBoost. The resulting forecast
provides an upstream probabilistic risk signal for operational awareness, reserve readiness, and battery energy storage system

planning before day-ahead market decisions are finalized.
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