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Figures S1 to S12 21 

 22 

Introduction 23 

Figure S1 show the yearly averaged salinity distributions in the subterranean estuary. 24 

Figures S2 and S3 show the regression results for Cases 3 and 6, respectively. 25 

Figures S4-S6 show the results predicted by the regression model for Cases 2, 3 and 6, 26 

respectively. 27 

Figures S7-S9 show comparison of the daily averaged results for Cases 5-8. 28 

Figures S10-S12 show comparison of the regression results for Cases 5-8. 29 
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 31 

Fig. S1. Yearly averaged salinity distributions in the subterranean estuary. Cases are indicated 32 

in the figure titles. The left side panels are for cases with a static sea level (i.e., no tide) in 33 

which the black lines indicate the static sea level. The right side panels are for cases with tides 34 

in which the two black lines indicate the tidal range. 35 
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Fig. S2. (a) Gamma distribution functions used for quantifying the effect of past rainfall 38 

events on the subterranean estuary (Case 3). (b and c) Fitted results versus those simulated. 39 
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Fig. S3. (a) Gamma distribution functions used for quantifying the effect of past rainfall 42 

events on the subterranean estuary (Case 6); (b-d) Fitted results versus those simulated.43 
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Fig. S4. (a and b) Temporal variations of daily averaged SGD and SMSW predicted by the 45 

regression model in comparison with the simulated results (Case 2). (c and d) Predicted 46 

results versus those simulated. 47 
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Fig. S5. (a and b) Temporal variations of daily averaged SGD and SMSW predicted by the 49 

regression model in comparison with the simulated results (Case 3). (c and d) Predicted 50 

results versus those simulated. 51 
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Fig. S6. (a-c) Temporal variations of daily averaged SGD, SMSW and SMUSP predicted by the 54 

regression model in comparison with the simulated results (Case 6). (d-f) Predicted results 55 

versus those simulated. 56 
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 58 

Fig. S7. Daily averaged water efflux per unit width (SGD) across the aquifer-ocean interface 59 

for the subterranean estuary subjected to tidal forcing. 60 
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 62 

Fig. S8. Daily averaged salt mass (per unit width) stored in the saltwater wedge for the 63 

subterranean estuary subjected to tidal forcing. 64 
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 66 

Fig. S9. Daily averaged salt mass per unit width stored in the upper saline plume for the 67 

subterranean estuary subjected to tidal forcing. 68 

69 



12 

0 50 100 150 200 250 300 350
0

0.02

0.04

0.06

Elapsed time (d)

W
e

ig
h

ti
n

g
 f
a

c
to

r 
(-

)
a) SGD 

 

 

Case 5 Case 6 Case 7 Case 8

5.2 5.4 5.6 5.8

5.2

5.4

5.6

5.8

Simulated

F
it
te

d

b) Case 5  (m
3
/m/d)

5.2 5.4 5.6

5.2

5.4

5.6

Simulated

F
it
te

d

c) Case 6  (m
3
/m/d)

5 5.2 5.4 5.6
5

5.2

5.4

5.6
d) Case 7 (m

3
/m/d)

Simulated

F
it
te

d

5.2 5.3 5.4 5.5 5.6

5.2

5.3

5.4

5.5

Simulated

F
it
te

d

e) Case 8 (m
3
/m/d)

Adjusted R
2
 = 0.89 Adjusted R

2
 = 0.99

Adjusted R
2
 = 0.98Adjusted R

2
 = 0.87

 70 

Fig. S10. (a) Comparison of Gamma distribution functions used for quantifying the effect of 71 

past rainfall events on SGD. (b-e) Fitted results versus those simulated. 72 
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Fig. S11. (a) Comparison of Gamma distribution functions used for quantifying the effect of 75 

past rainfall events on the salt mass stored in the saltwater wedge. (b-e) Fitted results versus 76 

those simulated. 77 
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Fig. S12. (a) Comparison of Gamma distribution functions used for quantifying the effect of 80 

past rainfall events on the salt mass stored in the upper saline plume. (b-e) Fitted results 81 

versus those simulated. 82 


