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S1. Derivation of SEC based on mass balance relationships

For a two-component streamflow composition scenario, in which total streamflow is
composed of a rapid surface/shallow subsurface flow component and a slower baseflow
component, the mass balance relationships can be expressed as:

SECtQt ES SECS,tSt + SECb,tBt ) ( Sl )

Qt:St+Bt ’ ( 52 )

where Q; and SEC; denote the total streamflow and the corresponding environmental
tracer concentration at time step ¢, respectively. S; and B, are the surface flow and
baseflow contributions at time step t. SEC;, and SEC, . are the tracer concentration of
surface flow and baseflow. Combining equations S1 and S2 to solve for SEC;, we obtain:

—. SECs.(Q.—B) + SEC,B
SECt= S,t(Qt Qt) b,tPt .
t

( S3)

S2. Diebold-Mariano (DM) test

To evaluate whether the predictive performance of different formulas is
statistically distinguishable, we applied the Diebold—-Mariano (DM) test (Diebold and
Mariano, 1995). The DM test compares predictive accuracy based on the loss differential
between two competing models. First, the loss differential at time t is defined as

de = L(ear) — L(epy) , (S4 )
where e, . and ep, denote the prediction errors of formulas A and B at time ¢,
respectively, and L(*) is the loss function. In this study, the squared error was used to test
for the significant differences between different R? values:

L(e) =ef . (S5 )
The DM test statistic is then computed as
d

where d is the mean loss differential and Var(d) is the long-run variance of d. Under the
null hypothesis of equal predictive accuracy, the DM statistic asymptotically follows a
standard normal distribution. A two-sided test was used to determine whether the
predictive performance of two SR formulas differed significantly at the level of 0.01.
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Figure S1. Mutual information matrix of candidate predictor variables.
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