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Arctic Ocean Freshwater (FW) Budget

. 1 Salinity, July 1993
Oceanic freshwater (FW) storage - 0.08 HYCOM

(S,e=34.8)
Liquid: 74,000+ 7400 km3
Seaice: 10,000 km3

Total FW inflow (km 3/yr):

~ 7,950+ 400 8 AnnualDischargdkm?/year
: _ ' Be 5330+ 426
Rivers: 3,200+ 110 ‘, 2. Congo 1271% 130
P-E: N 0]0]0:3240]0) / 6. Mississippi: 536z 130
Bering Strait (liquid): 2,500+ 300 lensey o BrTee
Bering Strait (ice):  140+40 13.0b: 397:61
Norwegian current: 250+ 50 A | 2R 4B

¥ [DaiandTrenberth 2002]

Total FW outflow (km 3/yr):

~8,720% 700
‘ Fram Strait FW fkux:
CAA FW flux: Liquid: -2,700 km3/yr
Based on: Serreze et al., 2006. Liquid: -3,200 km?3/yr Ice: -2,300 km?3/yr

¥ Ice: -160 km3/yr - ‘ :



Sea Ilce Minimum Concentration Fields, 2012-2017
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Ocean vertical velocity
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Coupled 0.08Arctic Ocean HYCOWNICICE

Experiments with Freshwater Passive Tracers

AHydrodynamic Model: Hybrid Coordinate Ocean Model (HYCOM)

ASea Ice Model: Los Alamos National Lab. Sea ice code (CICEv4)

AOcean Vertical Grid: 41 hybrid layers

AHorizontal Grid: Bipolar grid, 0.08° (<4.1 km in the Arctic Ocean) and 0.04° (<2km in the Arctic)
AAtmospheric forcing : CFSR/CFSv2 fields

i Lateral OBs: Nested into 0.08AGlobal HYCOM+NCODA Reanalysis (GLBb0.08), 1993-2012

and GOFS3.1 analysis GLBb0.08 for 2013-2016
APassive Tracers : Greenland coast (1 tracer) + Major FW sources in the Arctic (4 tracers)

0.04° 0.08°

km
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v 0.1

7.39

H12.72

1.00

0.37
0.14
0.05

ARCc0.08-110, 1993/01/01, Trcr# 5, 0-50m  kg/m3
. 20.1

7.39
2.72

1.00

0.37
0.14
0.05

ddmitry@yucatan.coaps.fsu.edu: /hycom_NOPP_rivers/anls_BG/frames_avrg_day_trcrAO.m



Tracer Fluxes across the Lomonosov Ridge Sectio
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From 2018 EGU presentation of Markdianout Alfred Wegeneinstitut
Rlverplumeva”ab”ny’ LapteVSea @*Ml ALFRED-WEGENER-INSTITUT

HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

N
Kara Sea=7533

>33

2013 Easterlywinds,
extensive ROFI,
mooringin ROFI

2014 Southerlywinds small
ROFImooringoutside ROFI
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From 2018 EGU presentation of Markdianout Alfred Wegeneinstitut
Oxygen isotopeand Neodyniumcanquantify
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0.08 HYCOMCICE Passive Tracer Experiment
Ratio of Tracer Concentrations (Lena/Yenisei &0Db)
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Conclusions

A Freshwatemmassedracked bypassive tracers in the HYCO®ICE model experiment
have distinctly differentpathways that vary seasonally andterannually

A Local winds control spreading of the river plumes on the Arctic shelf and determine
the freshwater composition of the local water masses

A There is substantiaihterannualvariability in the pathways of the freshwater masses

that is controlled by the largescale ocean circulation (intensity and positioning of the
BG and TPD) driven by the atmospheric circulation.

Strong BG and positioning of the TPD result in Weaker BG and TPD are favorable for
predominant transport of the Eurasian river spreading of the Eurasian river water
water to the Fram Strait into the BG







MsoscaleCyclone in the Laptev Sea
October 1213, 2007
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1St EOF and PC of the SpatialyeragedVorticity of Wind Velocity
from CFSR/CFSv2 during 192316

Spatial Eigenvectors of the 15t EOF The eigenvalues and
o, sampling errors of the

Cyclonic circulation regime AOO index (flipped v
axis)
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Tracer Fluxes across the Lomonosov Ridge Sectio
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0.08 HYCOMCICE Passive Tracer Experiment
Ratio of Tracer Concentrations (Lena/Yenisei &0Ob)







Arctic Shelf Processes
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Cyclone Statistics for the Eur?
from the CFSR Wind Field
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Wind Statistics from CCMPv02.0 L3.0 RSS
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