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S1. Estimation of groundwater flow QG. Based on estimation in Li et al. (2017), groundwater estimates 

were refined first by calculating average groundwater fluxes in wet and dry periods using the conductivity 

mass balance hydrograph separation (Lim et al., 2005) via the online Web-based Hydrograph Analysis Tool 

(WHAT) (https:// engineerg.purdue.edu/~what). The groundwater influx was further refined by capturing 35 
the peaks of stream DOC concentration, especially under low discharge periods. 
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Figure S1. Spatial distribution of soil series at Shale Hills. 
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Figure S2. Temporal dynamics of field discharge (dots), groundwater flow QG estimated from WHAT (dash 
line), and corresponding averaged QG in the wet and dry periods (solid line). 
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Figure. S3. Maps showing conditions with different hydrological connectivity Ics/Width, including (A) 0.10, 
(B) 0.35, and (C) 0.70. 
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Figure. S4. Sensitivity analysis for (A) the temperature function and (B) the four soil moisture functions used 115 
to calculate local DOC production rate (Eq. (2)-(5)). The four soil moisture functions represent increase, 
decrease, constant, and threshold behavior, respectively. 
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Table S1. Soil parameters. Listed values are the a priori (uncalibrated) parameter values. All parameters 
in this table are calibrated using an optimization algorithm. 

Parameter Description  Soil type Source Weikert Berks Rushtown Blairton Ernest 
KinfV Vertical saturated hydraulic 

conductivity of infiltration layer 
(m/s) 

9.1 15.2 9.8 1.5 8.3 (Lin, 2006) 

KV Vertical saturated hydraulic 
conductivity (m/s) 

1.6 1.9 1.1 0.7 3.7 (Lin, 2006) 

KH Horizontal saturated hydraulic 
conductivity (m/s)  

1.2 1.0 2.3 3.0 7.0 (Lin, 2006) 

𝝓 Porosity (m3/m3) 0.37 0.40 0.42 0.41 0.49 (Lin, 2006) 
𝝓𝒓 Residual porosity (m3/m3) 0.05 0.05 0.05 0.05 0.05 (Lin, 2006) 
𝜶 Van Genuchten soil parameter (m-1) 8.80 6.45 6.50 5.34 5.82 (Lin, 2006) 
𝜷 Van Genuchten soil parameter (-) 1.24 1.21 1.26 1.26 1.22 (Lin, 2006) 
fmac,V and 
fmac,H 

Vertical and horizontal area 
fraction of macropores (m2/m2) 

0.01 Empirical (Shi 
et al., 2013) 

Dmac Macropore depth (m) 1.0 Empirical (Shi 
et al., 2013) 

Kmac,V Vertical macropore hydraulic 
conductivity (m/s)a 

100 KinfV Empirical (Shi 
et al., 2013) 

Kmac,H Horizontal macropore hydraulic 
conductivity (m/s)a 

1000 KH Empirical (Shi 
et al., 2013) 

a. Soil horizontal macropore hydraulic conductivity and soil vertical macropore hydraulic conductivity 
are assumed to be 1000 and 100 times their corresponding soil matrix conductivities, respectively. 
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