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

Equation
1 dac; dac;
ac; Ebgc Ehyd if species is dissolved or suspended in water column
Etot - ﬂ if species is attached or sedimented onto bed surface
dt bgC
2 dG
3 dDIC/dt =
WEApic + DOC_MINERALIZATION + POCterre. MINERALIZATION +
POCauto. MINERALIZATION + SEDOCterre. MINERALIZATION +
SEDOCauto. MINERALIZATION + ALG_RESPIRATION + ALGpenth _RESPIRATION -
ALG _PRIMARY_PRODUCTION - ALGpenth PRIMARY_PRODUCTION -
DIC_ATMOSPHERIC_EXCHANGE
4  DIC_ATMOSPHERIC_EXCHANGE = Kair * (CO2water - CO2atmosphere)
5 Kair = keoo / (600/Scr)
kair_floodplains = (k600 / (BOO/SCT)-OB) * Fhigh_veg™ Fu1o veg + (k600/ (GOO/SCT)_O'S) * (1‘Fhigh_veg)
6 Sct=1911.1-118.11T + 3.4527T?—0.04132T°
7 K _{ a, + by U1y if stream width > 100 meters
071 a, + by, xv if stream width < 100 meters
8 dDOC/dt =
SROpoc+ WASpoc+ ALG_EXCRETION + ALG EXCRETION -
DOC_MINERALIZATION
9  dPOC,./dt =
LITproct SOIpoc + SEDOC,, INSTREAM_EROSION - POC, SEDIMENTATION -
POC,. MINERAILIZATION
10 4POC,../dt =
ALG_C_MORTALITY + ALG_C_benth_MORTALITY+
SEDOC,., INSTREAM_EROSION — POC,,.,,, SEDIMENTATION —
POC,,, MINERALIZATION
11 dSEDOC,../dt =
POC_ SEDIMENTATION — SEDOC,_INSTREAM_EROSION — SEDOC,1,_
MINERALIZATION — SEDOC,,,,_ BURLAL
12 ASEDOC,,./dt =
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POCouu SEDIMENTATION — SEDOC,,_INSTREAM_EROSION — SEDOC, s,

MINERALIZATION — SEDOC,,,_BURIAL
Do = by * (SEDuy JA) | (Rt + SED,/ A) * § % p * A

SED,,= SEDIM + SEDOM,.+ SEDOM.,,

SEDOM = SEDOC / fc srpocuese * MM

SEDOM, ;= SEDOC, / fc_sepocaws * MMc

SEDOC, . INSTREAM_EROSION = (SEDOCe / SED,) * @oy 1
SEDOC,,_INSTREAM_EROSION = (SEDOC,.,/ SED,,) * @y
POC,. SEDIMENTATION = vs¢dpocume / D * POCo
POC,,,_SEDIMENTATION = vsedvocun/ D * POC,,
DOC_MINERALIZATION = £,,,(T) * kpocw, * DOC

POC, MINERALIZATION = f,i,(T) * £pocumin * POCin

POC, MINERAILIZATION = fyu(T) * Epocaisnin * POCo,

SEDOC e MINERALIZATION = £,(T) * Esipocumenin * SEDOC

S ED OCﬂﬂlﬂ_MIN ERALI 214 TI ON = _/;ﬂ/ﬂ (I) * /éJ‘EDOCa//m_min * S ED Oszfo

_ T_Tref
Juin (1) = €Xp (%—0 ) In (Q10)
f) =e o
SEDOC,, BURLAL = i * SEDOC,,1r,

SEDOC . BURIAL = ki * SEDOC 1,

dALG/dt = ALG_PRIMARY_PRODUCTION - ALG_RESPIRATION -

ALG_MORTALITY - ALG_EXCRETION

AALG o/ dt = ALG s PRIMARY_PRODUCTION — ALGje _RESPIRATION -

ALGp MORTALITY - ALG s EXCRETION

ALG_PRIMARY_PRODUCTION = farc (1) * ALG i * ALGDpic_iin * Rarc_pp * ALG

ALGm _PRIMARY_PRODUCTION = farGuomn (1) * ALGonn_i_in™ ALGpn_pic_im *

/éALG/ﬂeﬂf/) _pp *ALG/M}”/J
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ALG_RESPIRATION = far6pp(T) * ki ng * ALG_C

ALG ) RESPIRATION = £t Gt rep(T) * &ttty np * ALG s
ALG_EXCRETION = fir6 oo T) * Fotrc o * ALG

ALG ) EXCRETION = i oo e T) * Bt v * ALGi
ALG_MORTALITY = (fit6 (L) * Eettcon) F(F16 nor(T) * Eatmn) * (1+0f) * ALG

ALbel/l_MORTALITY = 0[/1]‘(;@)2/,‘1;_77/077(1‘) * /é/lLG/fenl/;_mon) + Or/lLGbmt/.;_mm*/(I) * /é/{LG/fenl}J_mnn) * ( 7 +y]9
* ALGbml/ﬁ

ALG B [DIC]
pictim = 3 " IDIC]

_ Js Io(tlat)ae

L(MOY lat) = =——-—
Iy
( (1 — ) for ALGpenen
. z IALGCbenth

I_lim(MOY,at) = JZ 1o(MOY lat)

~ for ALG
(fo Io(MOY,lat)+ kIALGC)

I, = I()(MOY,lat) x e Mtot*Z

Ntot = Nwater + Npocterre * [POCterre] + Npocauto * [POCauto] + NaLe * [ALG] + Nboc
* [DOC] + npiy * [PIM]

To(t, 1at) = O4(t, lat) * tt * Liotar constant

0,(t, lat) = arccos ((sin(lat) * sin(8(t)) + cos(lat) * cos(8(t)) * cos (h(t lat)))
8(0) = 23.45 * /180 * sin(2w*(284+DOY(¢))/362.5)

Y= By+ 01Xy + X,y ... +B,X,+e

O'Xi
SRC; = B>



