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Supplementary Fig. 1 | Daily average temperature (Tavg) increases under SSP2-4.5 21 
and SSP5-8.5 scenarios. The panels of (a) to (j) represent 10 CMIP models. Tavg 22 
increase was calculated as the 20-year average of the daily difference between the 23 
historical period of 1981-2000 and the projected period of 2081-2100. The boxes on the 24 
side show the median values (middle line) and the interquartile range (IQR), which is the 25 
range between the first quartile (Q1) and third quartile (Q3). The lower and upper whiskers 26 
extend to Q1 − 1.5 × IQR and Q3 + 1.5 × IQR, respectively. For detailed information on 27 
the 10 CMIP6 models, please refer to the Method section.28 
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Supplementary Fig. 2 | Daily maximum temperature (Tmax) increases under SSP2-30 
4.5 and SSP5-8.5 scenarios. The panels of (a) to (j) represent 10 CMIP models. Tmax 31 
increase was calculated as the 20-year average of the daily difference between the 32 
historical period of 1981-2000 and the projected period of 2081-2100. The boxes on the 33 
side show the median values (middle line) and the interquartile range (IQR), which is the 34 
range between the first quartile (Q1) and third quartile (Q3). The lower and upper whiskers 35 
extend to Q1 − 1.5 × IQR and Q3 + 1.5 × IQR, respectively. For detailed information on 36 
the 10 CMIP6 models, please refer to the Method section.37 
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Supplementary Fig. 3 | Daily minimum temperature (Tmin) increases under SSP2-4.5 39 
and SSP5-8.5 scenarios. The panels of (a) to (j) represent 10 CMIP models. Tmin 40 
increase was calculated as the 20-year average of the daily difference between the 41 
historical period of 1981-2000 and the projected period of 2081-2100. The boxes on the 42 
side show the median values (middle line) and the interquartile range (IQR), which is the 43 
range between the first quartile (Q1) and third quartile (Q3). The lower and upper whiskers 44 
extend to Q1 − 1.5 × IQR and Q3 + 1.5 × IQR, respectively. For detailed information on 45 
the 10 CMIP6 models, please refer to the Methodology section.46 
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Supplementary Fig. 4 | Annual precipitation changes under SSP2-4.5 and SSP5-8.5 48 
scenarios. The panels of (a) to (j) represent 10 CMIP models. Precipitation change was 49 
calculated as the 20-year average of the annual difference between the historical period 50 
of 1981-2000 and the projected period of 2081-2100. The boxes on the side show the 51 
median values (middle line) and the interquartile range (IQR), which is the range between 52 
the first quartile (Q1) and third quartile (Q3). The lower and upper whiskers extend to Q1 53 
− 1.5 × IQR and Q3 + 1.5 × IQR, respectively. Overall, red color indicates future drier 54 
conditions, and blue indicates future wetter conditions. Information on 10 CMIP6 models 55 
are detailed in the Method section.56 
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 57 
Supplementary Fig. 5 | Empirical Cumulative Distribution Function (ECDF) of 58 
historical and projected forcing variables. Variables include temperature (a-c) and 59 
precipitation (d) under SSP2-4.5 and SSP5-8.5 scenarios. Compared to the historical 60 
period, noticeable distribution shifts can be observed in the projected temperature 61 
variables (a-c). Kolmogorov-Smirnov tests conducted on all 10 CMIP6 models under the 62 
two SSP2-4.5 and SSP5-8.5 scenarios demonstrated distinct distributions. Although the 63 
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historical and projected precipitation curves overlapped (d), the statistical analysis 64 
indicated different underlying distributions.65 
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 66 
Supplementary Fig. 6 | Data distribution and model performance under different 67 
splitting schemes. In comparison to the base case, Case 1 and 2 varied in training-68 
testing data volumes by ± 10%. The top row is the distribution of training vs. testing data 69 
while the middle and bottom rows are NSE performances of DO and WT, respectively. 70 
Numbers in the middle and bottom rows are median NSE performances for US and CE 71 
with bold numbers are for all basins in the US and CE. The boxes show the median values 72 
(middle line) and the interquartile range (IQR), which is the range between the first quartile 73 
(Q1) and third quartile (Q3). The lower and upper whiskers extend to Q1 − 1.5 × IQR and 74 
Q3 + 1.5 × IQR, respectively.75 



13 
 

 76 
Supplementary Fig. 7 | Correlations among projected changes in temperature and 77 
precipitation. Each panel represents one of the 10 CMIP6 models for correlations 78 
between Tavg and Tmax (left), Tmin (middle), and Prcp (right). In the figure, each dot 79 
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represents the decadal rates of one basin with lighter and darker colors indicating the 80 
SSP2-4.5 and SSP5-8.5 scenarios. The numbers in the top and bottom corners are linear 81 
fitting (R2) under the SSP2-4.5 and SSP5-8.5 scenarios, respectively.82 
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 83 
Supplementary Fig. 8 | Projected seasonal trends of temperature and precipitation 84 
variables under SSP2-4.5 and SSP5-8.5 scenarios. Variables include daily average (a), 85 
maximum (b), and minimum (c) temperature and precipitation (d). The historical period 86 
covers 1981 to 2019 with the solid line as the average of all 796 basins. The projection 87 
period spans from 2020 to 2100 with thin color lines from the 10 CMIP6 models and bold 88 
black lines as the model mean ± 2 std. In each panel, the long-dash, dotted, dashed, and 89 
dot-dash lines represent the seasons of summer, autumn, spring, and winter, respectively. 90 
Temperature (a-c) shows consistent warming trends while the projected precipitation (d) 91 
generally exhibits stable but decreased trends compared to the historical period. 92 




