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Table S1. Characteristics of 13 runoff-related parameters tested for sensitivity 

analysis and model optimization. 10 

Parameter Brief description Units Range 

B Shape of the variable infiltration capacity curve controlling surface runoff N/A 0.001–0.4 a 

D1 Thickness of upper soil layer m 0.01–0.5 b 

D2 Thickness of middle soil layer m 0.05–1.0 a 

D3 Thickness of bottom soil layer m 0.5–2.5 a 

Ds Fraction of maximum velocity of baseflow N/A 0.001–1 a 

Dm Maximum velocity of baseflow mm/day 5–20 a 

Ws Fraction of maximum soil moisture content of bottom soil layer N/A 0.1–1 a 

E1 Exponent of Brooks–Corey drainage equation for upper soil layer N/A 8–30 b 

E2 Exponent of Brooks–Corey drainage equation for middle soil layer N/A 8–30 b 

E3 Exponent of Brooks–Corey drainage equation for bottom soil layer N/A 8–30 b 

K1 Saturated hydraulic conductivity in upper soil layer mm/day 163–4765 c 

K2 Saturated hydraulic conductivity in middle soil layer mm/day 163–4765 c 

K3 Saturated hydraulic conductivity in bottom soil layer mm/day 163–4765 c 

a Source: Shi et al. (2008). b Source: Demaria et al. (2007). c Source: Bennett et al. (2018). 
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Figure S1. Mean monthly precipitation and temperature for the seven stations (a–15 

g) during 19842018. 
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Figure S2. Contributions of rainfall, snowmelt, and glacier runoff to the total 

monthly runoff for the seven stations (a–g) during 1984–2018. 20 
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Figure S3. Percentage change in mean annual total, rainfall, snowmelt, and glacier 

runoff relative to the period 1984–2018 under precipitation-change scenarios for 

the seven stations. 25 
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Figure S4. Percentage change in mean annual total, rainfall, snowmelt, and glacier 

runoff relative to the period 1984–2018 under temperature-change scenarios for 

the seven stations. 30 
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Figure S5. Seasonal percentage change in rainfall runoff relative to the period 

1984–2018 under various scenarios for the seven stations. (a) Considering 

precipitation changes only; (b) Considering temperature changes only; (c) 35 

Considering precipitation and temperature changes simultaneously. 
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Figure S6. Seasonal percentage change in snowmelt runoff relative to the period 

1984–2018 under various scenarios for the seven stations. (a) Considering 40 

precipitation changes only; (b) Considering temperature changes only; (c) 

Considering precipitation and temperature changes simultaneously. 
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Figure S7. Seasonal percentage change in glacier runoff relative to the period 45 

1984–2018 under various scenarios for the seven stations. (a) Considering 

precipitation changes only; (b) Considering temperature changes only; (c) 

Considering precipitation and temperature changes simultaneously. 
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