AGU Advances
Supporting Information for
Eddy-Mediated Mixing of Oxygen in the Equatorial Pacific

Yassir A. Eddebbar’, Daniel B. Whitt?, Ariane Verdy', Matthew R. Mazloff’,
Aneesh C. Subramanian®, Matthew C. Long*

'Scripps Institution of Oceanography, University of California San Diego, La Jolla, CA
2Ames Research Center, NASA, Moffett Field, CA
3Atmospheric and Oceanic Sciences, Colorado University, Boulder, CO
“National Center for Atmospheric Research, Boulder, CO

Contents of this file

Figures S1 to S4

Introduction

This document includes supporting figures S1 through S4.



a) 0; Tendency

o oo molmst ) 0, Total Advection s molms 0l ____O; Mean Advection molm.s
3,00 300 T 00
1001 225 100 225 1004 = 225
1.50 150 | _ 1.50
€ 2001 075 €200 075 E 2001 075
£ | 0.00 £ 000 £ | 0.00
& 3001 -0.75. & 300 0.75 & 3001 0.75
| 1.50 1.50 1.50
4004 225 400 225 400 225
soolllllI L\ TN (1 1 I 3.00 P L1048 1 OV Wt A SRR Y MR [MARNN L P 110004815 U W A S (Y M IMARNN L 2
-0 -5 -10 -5 0 5 10 15 2 “20 15 -10 5 0 5 10 15 20 -0 -5 -0 -5 0 5 10 15 20
Latitude CN) Latitude (°N) Latiude (°N)
) 0, Mean Zonal Advection s molm3st e) 0, Mean Meridional Advection 109 molm3s! ) 0, Mean Vertical Advection mol.m
07 o 1 o7
3.00 300 T T i 300
H L 3 225 o s { S . 225
1004 - 2 100 100
{ * 150 =¥ ' - s {iso ‘ > 3 150
€ 2001 075 €200 : to7s €200 k) 075
£ i 10.00 £ | | fo.00 5 r0.00
£ v |
Faoo] 075 &0 o7 e ! e
1 -1.50 -150 150
4001 225 400 225 400 225
1 -3.00 -3.00 i 3.00
20 -5 -0 5 0 10 15 20 20 -5 -0 5 0 5 10 15 20 20 -5 -0 5 0 10 15 20
Latiude CN) Latitude (°N) Latitude (°N)
o Mean Zonal Velocity cms! h) Mean Meridional Velocity st ) Mean Vertical Velocity ems
- 500 T— T 500 * ‘
,,,,,,,, y 275 D — —— {Mazs . & 0.00045
100 250 100 250 100 0.00030
€200 125 £ 200 t1.2s5 E200 0.00015
£ y too £ 0.00 £ 0.00000
& 3001 gg £ 300 ;:z 300 H 000015
4001 a7s 400 _a7s 400 g gzi:
soodllili {1 1L\ A/ L gl LA -50.0 goollllliff A\ ALt 1 ¢ 3 | ¥-5.00 soodttt (£ 11 1 A ¥ = . 1 el \
- s -0 -5 0 5 10 15 20 20 -5 -0 5 0 5 10 15 20 20 -5 -0 5 0 0 15 20
Latitude (°N) Latitude (°N) Latitude (°N)

Figure S1. a) O, tendency, b) total advection, and c) mean advection terms averaged
over 80°W-160°W in CESM. The decomposition of the mean advection term is shown for
d) zonal, e) meridional, f) vertical advection, along with climatological mean g) zonal, h)
meridional, and i) vertical velocities in CESM averaged over 80°W-160°W. Positive
velocities in g-i) denote eastward, northward, and downward flow, respectively.
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Figure S2. Mean O, budget decomposition averaged over the central (left panels) and
eastern (right panels) equatorial Pacific in CESM, including a) mean O, concentrations on
the 26.25 isopycnal, and contributions of b) mean advection, c) eddy advection, d)
vertical mixing, and e) biogeochemical (production - consumption) sources and sinks for
the central (160°W-120°W) equatorial Pacific. Panels f-i) same as b-e) but for the eastern
(120°W-80°W) equatorial Pacific. Grey boxes in a) outline these two regions.
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Figure S3. Seasonal O, budget balance averaged over the eastern and central equatorial
Pacific (7°S-7°N and 80°W-160°W) in CESM, including a) O, tendency, b) total advection,
c) mean advection, d) biological sources and sinks, e) vertical mixing, and f) eddy

advection.
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Figure S4. a) Histogram of the vertical turbulent mixing flux of O, at 0° 140°W for the 5
year CESM simulation, with the climatological mean value outlined by the green dashed
vertical line. b) 2d histogram of the vertical turbulent mixing flux of O vs the squared
vertical shear of zonal velocity at 0° 140°W averaged vertically over the low-Ri layer. The
vertical O, mixing flux term shown in a) and b) represent the depth-maximum in the
downward local turbulent mixing flux of O..



