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S1 Appendix. Assuming the water age distribution follows a power law with a
minimum water age τ0 and a maximum water age τn (using Eq 12 from the main text
as the definition of f(τ)), the solution for E(τ) is:

E(τ) =
(τ−α

− τn
−α)(−α+ 1)

τn−α+1
− τ0−α+1

− τ−α
n (τn − τ0)(−α+ 1)

. (1)

The solution for W (τ) is:

W (τ) =
(τn

−α+1
− τ−α+1)− τn

−α(τn − τ)(−α+ 1)

(τn−α+1
− τ0−α+1)− τn−α(τn − τ0)(−α+ 1)

. (2)

The solution for the integral in Eq 9 (which can be used to solve Eq 7) is:

∫ τb

τa

W (τ) dτ =

τn
−α(−α+1)(τb

2
−τa

2)
2 −

(τb
−α+2

−τa
−α+2)

−α+2 − τn
−α+1(τb − τa)(−α)

(τn−α+1
− τ0−α+1)− τn−α(τn − τ0)(−α+ 1)

. (3)

Assuming the water age distribution follows an exponential function:

f(τ) = e−στ
− e−στn (4)

the solution for E(τ) is:

E(τ) =
σ(e−στ

− e−στn)

e−στn

(

e−σ(τ0−τn)
− σ(τn − τ0)− 1

) . (5)

The solution for W (τ) is:

W (τ) =
e−σ(τ−τn)

− σ(τn − τ)− 1

e−σ(τ0−τn)
− σ(τn − τ0)− 1

(6)

The solution for the integral in Eq 9 (which can be used to solve Eq 7) is:

∫ τi

τi−1

W (τ) =
σ(τa − τb) + e−σ(τi−1−τn)

− e−σ(τi−τn)

e−σ(τ0−τn)
− σ(τn − τ0)− 1

(7)
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