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Synopsis Summary and Discussion

v’ Projections of runoff (Q) from Earth System Models (ESMs) are now being utilized for v' The land process representation in ESMs is biased. The runoff decrease due to temperature increase is
assessing water resource-related risks under climate change. generally too weak in ESMs, implying a drier future than currently projected.

v' However, runoff projections in ESMs are highly uncertain. While variances in precipitation (P) v' However, the bias estimation is contingent on the observational runoff datasets used. While machine-
and surface air temperature (T) responses among ESMs are the primary cause, biases in the learning based dataset (GRUN) offers a reasonable proxy, its reliability requires validation against station
representation of land processes are also shown to be important. river discharge measurements. Furthermore, the causes of sensitivity biases need further investigation.

v Using both ESMs and observational data, we quantify biases in land processes through the

lens of runoff sensitivity (dQ/dP and dQ/dT). The biases in present-day sensitivity offer an Present_day SenSItIVIty biases and future corrections (fOr WUS)
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P sensitivity Sensitivity v T sensitivity is typically less negative in ESMs, suggesting a drier real-world future, except in Eastern Europe.
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