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Dissolved Organic matter (DOM)

- DOM is defined as the organic matter fraction in
solution that passes through a 0.45 ym filter.

DOM is often quantified by its carbon content and
referred to as DOC.

«  The high-latitude soil carbon reservoir may amount to
~1330-1580 PgC (Hugelius et al 2013,2014; Tarnocai et
al., 2009)

* Yearly lateral flux of carbon from soils to running waters
may amount to about a 5" of net ecosystem carbon
exchange (~400 TgC/yr) (Bowring et al 2019; McGuire
et al 2009).

* Global estimates of terrestrial C inputs to inland
waters is 5.1 PgC/yr (with high uncertainty, Drake et al
2018)

Global land models ORCHIDEE and JULES have DOC

representation.

—|

DOC Flux (kg C hat yr?)

Rainfall: 82.3

' =| Stemflow: 1.5 ’_ ,
‘ Overland flow: 45 | l

& Subaurface flow { 8
Sorp! .-'-i'u:_-_ ana \

™ Stream: 1.6



UiO ¢ University of Oslo

NORTH SEA

2 12 [BaLmic
Why ? 2 £ 0|
28 g
DOM link with Ocean waters is important for 2 ‘.
Norway. Especially for COD spawning. 6 |
1860 1900 1940 1"55'5:3(5I 2020
 Darker coastal waters, Year
fé T ) H'I’Ul‘.'l-il-ln-lr.\l H.HHFUI-:_\; ::- A
- Climate warming, 5 = ' |
« Cod spawning delays
(e.g. Parmesan 2006, Walther et al. 2002) | Pom— — |—'
Q> <
E S -
2z O
-~
- = E
Green-Blue Project & 2 20 [«
Funded by Norway Research Council

1860 1900 1940
“Terrestrial ecosystem change impact on marine ecology’ Year

1980



UiO ¢ University of Oslo
How ?

Make use of River routing models eg. MOSART
Couple SoilBGC model with MOSART to solve mass balance equation for DOM
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Detailed schematic of DOM input, transformation, & losses
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INPUT

Throughfall

Wet atmospheric deposition ITF_Wet = 3 mgC perL

Dry deposition

(canopy exudation, aerosol ‘ TEeo — 1 0.2 10-4 dt
bound organic compounds) DRY = MLEAF - 7.2 X day’

DOC production rate (per day) > Fraction of
DOC production in vegetation
SOILS Fy —4. .8 _(1_E(—KP-FS{SL--FT(T»:mﬂf-Fx-(u)-Df)\
(KgC/m2/day) m— b =P 0
: Df=1—(0.75- (clay +silt)).

First order kinetics

Dependence on Silt
and clay content

Amount of Empirical factor for Rate mOdiﬁedri due to
i I i moisture and temperature
Weighting carbonin  adecreasein p

decomposition rate

factor soils Nakhavali et al (2018) Bowring et al (2019)
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Plan to include:

Vertical transport (Soil layer process DOC; cryoturbation)

Inflow of Decomposition
carbon rate Temperature
§DOC; (2) ‘ depe_n_dent rate
5, —INpoc; (2) —ki () -¢-DOC; (2) modifier
~ 8DOC?(z)
+ Diff 552’ ,

Diffusion co-efficient
Account for Net change in DOC to Carbon cycle balance

NEP = NPP—Ry + DOC,,. Add net change in DOC
from routing

aC; , . -
5 = Ri+ > (i — 1) Tyik;Cj — ki€ + DOC g
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Liao et al (2019)
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Runoff Evaluation

Monthly means (1950-2015)
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Runoff (mm/yr) under Different regimes
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H1:

Dominant snowmelt
high water. 3 months
with the highest average
runoff belong to spring
or early summer
(typically May-July)

L1: Dominant low water
flow in winter, caused by
snow accumulation. 2
months with the lowest
runoff both belong to
winter or early spring
(typically: February-
March).

H3:

Dominant rain highwater

L3: Dominant summer
low water
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