Rafael Goncgalves-Araujo', Mats Granskog?, Astrid Bracher?,

ALFRED-WEGENER-INSTITUT

HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Kumiko Azetsu-Scott!, Paul Dodd3, Colin Stedmon#?

1Alfred Wegener Institute Helmholtz Centre for Polar and Marine Research (AWI), Bremerhaven - Germany
2Norwegian Polar Institute (NPI), Tromsg - Norway
3Fisheries and Oceans Canada, Bedford Institute of Oceanography, Dartmouth - Canada

@*A/V/
“National Institute for Aquatic Resources, Technical University of Denmark (DTU-Aqua), Charlottenlund - Denmark

USING FLUORESCENT DISSOLVED ORGANIC
MATTER TO TRACE ARCTIC FRESH WATER

¥

Download this article

SCIENTIFIC REPg}RTS

\ \A- F’-IGD

- CTD casts
- Water samples
- DOM

J 0))

Excitation-Emission-Matrices

- operationally: 0.45, 0.7 and 0.2 um filter
Proteins DOM CZD

: : 0 - Nutrients
Amino Acids S L s180 c
FULVIC ACIDS  wy T A : pwme a
“ X i J
Phenols © ryptophan <
Aromatics DOC O 20°W e Mu::hyet al 2013
Humic acids 2 Dissolved Molecules Stedmon & Alvarez-Salgado, 2011
Parallel Factor Analysis - PARAFAC
Measured Model Residual

ARCTIC: 18-26 Tg C year* DOC

550

[ €
CDOM - All stations £ 500 500
1 ' . 700 Strong DOM removal Terrigenous DOM fluxes S 450 450
1\ - Shelf region \;;\m (1012 m? year!) £ 400g 400
600 o i

L - Low salinity 350§ 350

TE 10/ '500’2: _ Up to 50% & anada Burasian 260 300 340 380 420 260 300 340 380 420 260 300 340 380 420

- gl 5 10 éi nnftg 25 30 400 5“' All 1 2010 GBC rivers Excitation (nm) Excitation (nm) Excitation (nm)
© Y] (YyYOU 999N - E |ng et a Eurasian
< 6| 3008 = ﬂ \
4 Ca 50% Of tDOM 3.9‘Fram$trait 0.3 COMPONENT 1 0.3 COMPONENT2 0.3 COMPONENT 3
200 -

2 , Fram 2012 550 s

" removal | ‘ 100 Exported to Atlantic U Granskog et al 2012 JGR 0.25 Eram 2013 0.25 - 0.25 o

0 10 20 30 Granskog et al 2012 JGR w02 DEG? 22%1123 0.2/ o 0.2/ & -

Salinity & £ e | ?\ e
Goncalves-Araujo et al 2015 FMARS = 10 0.15 oo 0.15 \‘ oo
. “ | | A
- CDOM highly correlated to DOC w0 o1 o1
0.05 0.05 0.05 R
CDOM as a water mass tracer| -Abs measurements good proxy L i el
v : : ' A Y . ¥, :
300 400 500 600 300 400 500 600 " 300 400 500 600

: ) - Higher CDOM in Eurasian Basin

mw

Wavelength (nm) Wavelength (nm)

VIS-FDOM - Terrestrial

Wavelength (nm)
UV-FDOM -> Marine

0.15 (i) VIS-FDOM -> Terrestrial

_ l X Stedmon et al 2011 MarChem; Matsuoka et al 2014 BG

f e gz Water Fractionation

- Dl I A P,y =0.065 N+0.9

h T \ \ ow=0.065 N+0.94,
s 0 ‘
- 1008 “'“‘:;'»" &° O b c Paw=0.060 N+0.120, fmw -> meteoric water
| _ I 0 A(til);nticWater T : : : frow & fsim +fow + faw =1, fsim — sea-ice melt
L TR e - ’ - |nd|c_at|on of .WhICh wavelength reglons.fqr DOM fluorescence R f,., > Atlantic water
275 (M 350 carry information on DOM source and mixing

fow 2 Pacific water

Stedmon et al 2015 JGR Frow ' O + Fsim 0 Osim + o 08 Oy + Fa 82 0y = "2 0,

- VIS-FDOM is a reliable tracer of Arctic fresh water

fmeaw+fsimPaw+fpprw+fawPaw:P7

-Evaluation of longer time series to develop a refined model | STV 20
. C . : VA 18|
SECEAL TOUIESTION - VIS-FDOM also allow distinguishing the origin of Arctic J w1
surface waters as being from the Eurasian or Canadian basins 2 1
-Not detected in classical analysis of T-S diagram 3, 512
. . . i _ _ o %10»
Is fluorescent dissolved organic matter (FDOM) a reliable tracer - design of new multi-channel fluorometers for different S n
° ° ° -? . ° 6
of fresh water signal along the Arctic Ocean (Fram Strait): platforms (ITPs, gliders, AUVs) .| cescmz) | N
_ P : : - -Cost effective > does not require water sampling/lab analysis o Frams012 | S Dot |
- VIS-FDOM as proxy for Ilgr.un and hu.mlc acids, jcerresjcrlal Improve spatial/temporal resolution 5| . ‘ Lo rmmmnlj 2 ‘ LS o
- UV-FDOM: local production, proteins and amino acids -Complement current hydrographic measurements monitoring freshwater fluxes and circulation 26 28 o 34 6 0 orheonate Lo 25
alinity 7
P) ™ H =
8
Fram 2012 Fram 2013 1 P 012
0 Temperature (°C) . Temperature (°C) Salinity S E d o1 D
g R RERE! I 5 z 0.1 EP
6 g | | b o
E 100 : E 100 N, 100 gz e “‘ Voo _0.08} ~0.08 |
s TR . . . g : | % "ol —e TA . S5 >
a 200 % & 8 200 i 2 0 olar :?;: or & 0.06 C N & 0.06 |
S0 \ 0 -2 - - -
.......... s o8 BN : 5
300 , 4 P 300 | 82 300 ® © 0.04 / 0.04;
15°W 10°W 5°'W 0 5°E 10°E 15°W 10°W 5°'W 0 5°E 10°E 15°W 10°W 5°W 0 5°E 10°E \
0.15/ 0.02 Aw 0.02 ¢
0
s 01 0 | ‘ | YO %1 0.2
E E 100 W85 28 30 32 34
4 : Salinity
§ a 200 o8] 8 : — 0.1
300 % 002 004 006 008 01 6 C 20 d
15°W  10°W  5W 0° 5E 10 W 0w SW 0 YE  10E C1(R.U.) o I Aw — 0.05}
/f"—--'_-~"~ fow 1 Fram 2012 o &&,’ .l (14 -
{ B I" s 3 § o
E Eo 06 g ‘:' N 22 )
::: ; ~ § ' ﬂi’d” 0.4 CEL
§ §2oo %io" ‘,.""% 03> 2 0 -0.05
1'::' 0.2 0.2 I
: «—
BW W 5W 0° 5°E 10°E 0 15°W  10°W W 5°E 10°E ’ 15°W  10W  5W 0 5°E 10°E 01 2 . , EEWW -0.10 r 0 0‘1 0.2
Lower FDOM Higher FDOM s 0 28 30 32 34 -0. : :
C (.U ) | C1(R.U.) : P satinity Salinity -~
Fram 2013 07 T t
£ L 00 : o Water mass e"“(’fg)" Ure 1 salinity fr foim Fow c1(R.U.)
g 05 . 45-66 34.6 — 35.2 -0.01-0.01 | 0-0.06 |0.02-0.03
o) 200 “ AW | Atlantic Water (5.6) (35.0) 0 0) (0.01) (0.02)
- 0s>" __, |Eurasianpolar | -17--1.3 | 315-335 | 008-0.15 | -0.07--0.04 | 0.04-0.36 |0.08-0.10
15°W  10°W  5W 0° 15°W  10°W  5°W 0° 5°E 10°E 0.2 water (-1.5) (32.0) (0.11) (-0.06) (0.24) (0.09)
Longitude Longitude Longitude Longitude 002/ o1 opyy |Canadabasin | -1.7-08 | 31.5-335 | 0.04-0.11 | -0.08—-0.01 | 0.15-0.67 | 0.05—0.06
: : : : : : : - polar water (-1.46) (32.1) (0.08) (-0.06) (0.51) (0.06)
Higher f,,, = Canada Basin Lower f,,, = Eurasian Basin (Siberian rivers) Cm o m ot
Funding &0
Danish Strategic R h Council, Danish Center for Marine R h, Danish R h Council f e *
anish Strategic Research Council, Danish Center for Marine Research, Danish Research Council for PHYT&OPTICS @ a n 'I ALFRED-WEGENER-INSTITUT # veLmmoLrz

Independent Research, U.S. National Science Foundation, CAPES (Brazil), DAAD (Germany), Uni Bremen

i Group

vvvvv

| GEMEINSCHAFT

UND MEERESFORSCHUNG

Contact
rafael.goncalves.araujo@awi.de

Aknowledgments
The authors thank to Captain and Crew of R/V Lance and R/V Dana

DAAD

Deutscher Akademischer Austausch Dienst
German Academic Exchange Service

@ Universitat Bremen
BREMERHAVEN

Bussestralle 24

27570 Bremerhaven
Telefon 0471 4831-1785
www.awi.de

Danish Council for
NN Strategic Research

N

Fisheries and Oceans
Canada

I+l

Y,

DET FRIE
FORSKNINGSRAD
DANISH COUNCIL
FOR INDEPENDENT

RESEARCH CAPES




