
Table 1: All equations and corresponding numbers used in the main text 

 Equation 
1 

𝑑𝐶𝑖

𝑑𝑡 𝑡𝑜𝑡
= {

                  
𝑑𝐶𝑖

𝑑𝑡 𝑏𝑔𝑐
+
𝑑𝐶𝑖

𝑑𝑡 ℎ𝑦𝑑

 
𝑑𝐶𝑖

𝑑𝑡 𝑏𝑔𝑐

  
𝑖𝑓 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑖𝑠 𝑑𝑖𝑠𝑠𝑜𝑙𝑣𝑒𝑑 𝑜𝑟 𝑠𝑢𝑠𝑝𝑒𝑛𝑑𝑒𝑑 𝑖𝑛 𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑙𝑢𝑚𝑛

   𝑖𝑓 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑖𝑠 𝑎𝑡𝑡𝑎𝑐ℎ𝑒𝑑 𝑜𝑟 𝑠𝑒𝑑𝑖𝑚𝑒𝑛𝑡𝑒𝑑 𝑜𝑛𝑡𝑜 𝑏𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒
   

 
2 𝑑𝐶𝑖

𝑑𝑡 ℎ𝑦𝑑
= 𝐿𝑖 −  𝑄 ∗ [𝐶𝑖] 

  
3 dDIC/dt = 

 WEADIC + DOC_MINERALIZATION + POCterre_MINERALIZATION + 

POCauto_MINERALIZATION + SEDOCterre_MINERALIZATION + 

SEDOCauto_MINERALIZATION + ALG_RESPIRATION + ALGbenth _RESPIRATION - 

ALG _PRIMARY_PRODUCTION - ALGbenth_PRIMARY_PRODUCTION - 

DIC_ATMOSPHERIC_EXCHANGE 

 
4 DIC_ATMOSPHERIC_EXCHANGE = kair * (CO2water - CO2atmosphere) 

 
5 kair = k600 / (600/ScT)-0.5 

 
 kair_floodplains = (k600 / (600/ScT)-0.5) * Fhigh_veg* Fu10_veg + (k600 / (600/ScT)-0.5) * (1-Fhigh_veg) 
  
6 ScT = 1911.1 - 118.11T + 3.4527T2 – 0.04132T3 

 
7 

k600 = {
   𝑎1 + 𝑏1 ū10    𝑖𝑓 𝑠𝑡𝑟𝑒𝑎𝑚 𝑤𝑖𝑑𝑡ℎ > 100 𝑚𝑒𝑡𝑒𝑟𝑠
   𝑎2 + 𝑏2 ∗ 𝑣    𝑖𝑓 𝑠𝑡𝑟𝑒𝑎𝑚 𝑤𝑖𝑑𝑡ℎ < 100 𝑚𝑒𝑡𝑒𝑟𝑠

 

 
8 dDOC/dt =  

SRODOC + WASDOC + ALG_EXCRETION + ALGbenth_EXCRETION - 
DOC_MINERALIZATION    

 
9 dPOCterre/dt =  

LITPOC+ SOIPOC + SEDOCterre_INSTREAM_EROSION - POCterre_SEDIMENTATION - 
POCterre_MINERALIZATION 
 

10 dPOCauto/dt =  
ALG_C_MORTALITY + ALG_C_benth_MORTALITY+ 
SEDOCauto_INSTREAM_EROSION – POCauto_SEDIMENTATION – 
POCauto_MINERALIZATION 
 

11 dSEDOCterre/dt =  
POCterre_SEDIMENTATION – SEDOCterre_INSTREAM_EROSION – SEDOCterre_ 
MINERALIZATION – SEDOCterre_BURIAL 
 

12 dSEDOCauto/dt =  



POCauto_SEDIMENTATION – SEDOCauto_INSTREAM_EROSION – SEDOCauto_ 
MINERALIZATION – SEDOCauto_BURIAL 
 

13 Φero_tot = kero * (SEDtot /A) / (ksed + SEDtot/A) * S * v * A 
 

14 SEDtot = SEDIM + SEDOMterre+ SEDOMauto 

 
15 SEDOMterre = SEDOCterre / fC_SEDOCterre * MMC 

 
16 SEDOMauto = SEDOCauto / fC_SEDOCauto * MMC 

 
17 SEDOCterre_INSTREAM_EROSION = (SEDOCterre / SEDtot) * Φero_tot 

 
 SEDOCauto_INSTREAM_EROSION = (SEDOCauto/ SEDtot) * Φero_tot 

 
18 POCterre_SEDIMENTATION = vsedPOCterre / D * POCterre 

 
 POCauto_SEDIMENTATION = vsedPOCauto / D * POCauto 

 
19 DOC_MINERALIZATION = fmin(T) * kDOCmin * DOC 

 
20 POCterre_MINERALIZATION = fmin(T) * kPOCterre_min * POCterre 

 
 POCauto_MINERALIZATION = fmin(T) * kPOCauto_min * POCauto 

 
21 SEDOCterre_MINERALIZATION = fmin(T) * kSEDOCterre_min * SEDOCterre 

 
 SEDOCauto_MINERALIZATION = fmin(T) * kSEDOCauto_min * SEDOCauto              

                 
22 fmin (T) =   exp (

𝑇−𝑇𝑟𝑒𝑓

10
 ) ln (𝑄10) 

𝑓(𝑇)  = 𝑒
(𝑇𝑜𝑝𝑡−𝑇)

2

𝜎2  
                                                                                 

23 SEDOCterre_BURIAL = kburial * SEDOCterre 

 
 SEDOCauto_BURIAL = kburial * SEDOCauto 

 
24 dALG/dt = ALG_PRIMARY_PRODUCTION - ALG_RESPIRATION - 

ALG_MORTALITY - ALG_EXCRETION 
 

25 dALGbenth/dt = ALGbenth_PRIMARY_PRODUCTION – ALGbenth _RESPIRATION - 
ALGbenth_MORTALITY - ALGbenth_EXCRETION 
 

26 ALG_PRIMARY_PRODUCTION = fALG_pp(T) * ALGI_lim * ALGDIC_lim * kALG_pp * ALG 
 

27 ALGbenth _PRIMARY_PRODUCTION = fALGbenth _pp(T) * ALGbenth_I_lim* ALGbenth_DIC_lim * 
kALGbenth_pp * ALGbenth     



 
28 ALG_RESPIRATION = fALG_resp(T) * kALG_resp * ALG_C 

 
29 ALGbenth_RESPIRATION = fALGbenth_resp(T) * kALGbenth_resp * ALGbenth 

 
30 ALG_EXCRETION = fALG_excr(T) * kALG_excr * ALG  

 
31 ALGbenth_EXCRETION  = fALGbenth_excr(T) * kALGbenth_excr * ALGbenth 

 
32 ALG_MORTALITY = (fALG _mort(T) * kALG_mort) +(fALG _mort(T) * kALG_mort) * (1+vf) * ALG 

 
33 ALGbenth_MORTALITY  = (fALGbenth_mort(T) * kALGbenth_mort) + (fALGbenth_mort(T) * kALGbenth_mort) * (1+vf) 

* ALGbenth   
 

34 
𝐴𝐿𝐺𝐷𝐼𝐶_𝑙𝑖𝑚 = 

[𝐷𝐼𝐶]

𝑘𝐷𝐼𝐶 + [𝐷𝐼𝐶]
 

 
35 

I0(MOY,lat) = 
∫ 𝐼0(𝑡,𝑙𝑎𝑡)𝑑𝑡
𝑡
0

𝐻𝑃𝑀
   

 
36 

I_lim(MOY,lat) = 

{
 
 

 
              

𝐼𝑧

(𝐼𝑧 + 𝑘𝐼𝐴𝐿𝐺𝐶𝑏𝑒𝑛𝑡ℎ
)
                  𝑓𝑜𝑟 𝐴𝐿𝐺𝑏𝑒𝑛𝑡ℎ

∫ 𝐼0(𝑀𝑂𝑌,𝑙𝑎𝑡)
𝑧
0

(∫ 𝐼0(𝑀𝑂𝑌,𝑙𝑎𝑡)
𝑧
0 + 𝑘𝐼𝐴𝐿𝐺𝐶

)
               𝑓𝑜𝑟 𝐴𝐿𝐺

              

 
37 𝐼𝑧 = 𝐼0(𝑀𝑂𝑌, 𝑙𝑎𝑡)  ∗  𝑒

−𝜂𝑡𝑜𝑡 ∗ 𝑧 
 

38 𝜂𝑡𝑜𝑡 = 𝜂𝑤𝑎𝑡𝑒𝑟 + 𝜂𝑃𝑂𝐶𝑡𝑒𝑟𝑟𝑒 ∗ [𝑃𝑂𝐶𝑡𝑒𝑟𝑟𝑒] + 𝜂𝑃𝑂𝐶𝑎𝑢𝑡𝑜 ∗ [𝑃𝑂𝐶𝑎𝑢𝑡𝑜] + 𝜂𝐴𝐿𝐺 ∗ [𝐴𝐿𝐺] + 𝜂𝐷𝑂𝐶
∗ [𝐷𝑂𝐶] + 𝜂𝑃𝐼𝑀 ∗ [𝑃𝐼𝑀] 

 
39 I0(t, lat) = θs(t, lat) * tt * Isolar_constant 

 
40 θs(t, lat) = arccos ((sin(lat) ∗ sin(δ(t)) + cos(lat) ∗ cos(δ(t)) ∗ cos (ℎ(t, lat)))  

 
41 δ(t) = 23.45 * π/180 * sin(2π*(284+DOY(t))/362.5) 

 
42 𝑌 =  𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2… + 𝛽𝑛𝑋𝑛 + 𝑒 

 
43 𝑆𝑅𝐶𝑖 = 𝛽𝑖

𝜎𝑋𝑖

𝜎𝑌
  

 


