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Introduction
Dams and reservoirs are essential infrastructures for water resources development and management. However, the performance and safety of dams depend on the hydrologic regime that is altering in a changing climate (Fluixá-Sanmartín et al. 2018; Mallakpour et al. 2019). The Yangtze River is the longest river in China. Since the 1950s, numerous dams have been constructed along the upper reaches of the Yangtze River (UYRB) for flood mitigation and comprehensive utilization of water resources, forming the world's largest reservoir group  (Li et al. 2020). However, the impact of climate change on dams in the region is far from well understood（Qin et al., 2020a,b; Su et al. 2017).

Objectives

This paper specifically addresses 1) the spatial and temporal changes of inflow to dams due to climate change and their implication on 2) seasonal regulation function, 3) hydropower generation, and 4) flood hazard for dams. To our knowledge, this is the first study that comprehensively identifies consequences of future climate change on the water infrastructure system of the UYRB, using the more likely climate scenarios and a larger GCM ensemble. The findings of this study will inform necessary adaptation strategies for the critical infrastructure systems to mitigate the changing climate.

Methodology
This study assessed the impacts of climate change on water availability, regulation function, hydropower generation and flood hazards for major dams in the UYRB, under the Shared Socioeconomic Pathways (SSPs) scenarios during the 21st century. First, the outputs of 14 global climate models (GCMs) from Coupled Model Intercomparison Project Phase 6 (CMIP6) for the medium (SSP245) and high (SSP585) emission scenarios were used to drive a coupled hydrological, dam and hydroelectric model. Then, changes in metrics covering dam inflow and service performance in the future relative to the historical period were quantified. Finally, climate change-induced flood hazards were investigated by extreme value analysis.

Findings

The projected dam inflow in the basin will exhibit an overall increase in annual mean, and more extremes in high, and low flows. Meanwhile, hydropower generation will exhibit an increase in magnitude and interannual variability, with a marked rise in spilled water. The results also show the likelihood of experiencing a more extended high flow season, which will consequently impact the flood season with the increase in the frequency and magnitude of flood events, necessitating more prudent and optimal operating rules for the dams on the river system. Moreover, the regulation function of dams is expected to strengthen in the flood season and weaken in the dry season.

Significance of the work for policy and practice 
As a result, the increased inflow would bring in potential improvements for water resource management in the UYRB. However, the projected significant increase in the magnitude and frequency of floods will impose potential challenges on the management of dam operations in the UYRB. These findings indicate the increasing importance of dams as a critical water infrastructure system and underline the need for existing operations in adaptation to future climate.
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