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¢ Strong meridional density
gradient develops across
the ridge
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— Coupled ocean-atmosphere-sea ice model
with idealized topography
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— Configured on cubed sphere grid at 2.8°
resolution (CS32)
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¢ Dense water is formed
north of the ridge
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¢ Pressure gradient sets up
zonal jet along the ridge
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Figure 4 - Zonal mean potential density in the small basin for
noridge (left) and ridge (right). 30

—total

Experimental design

’u;; 50 - —the.rmal
A ridge with a sill depth of 500 m is | T | Suface clmateresponse |
introduced between 61°-65°N in the small 13000 25002000 -1500 -1000° -500 0 noridge ridge - noridge Water mass fransformation c 107
oduced be . Bathymetry (m) ° vidge SST / SSS / MLD E
basin mimicking the GSR. The model is 20| —r— _ 5
integrated forward for 200 years. Figure 1 - Land-ocean configurations of the ) A > O E T //
MITgcm Aquaplanet used in this study. 560} S iy & ¢ Surface cooling .10 -
S = e E
S 20 a 5 g and freshening at Figure 8 — Surface forced water mass tranforma- L noridge | | | |
- i i 6 m3 g1 ] 1022 1023 1024 1025 1026 1027 1028
Resu | tS e L e tion Pj(p} in Sverdrups (10° m® s*!) for I:lOTldg.e (top) e
20 and ridge (bottom) over 10 years. F(p) is estimated
. . . 2 ary from the spatial integral of the surface density 30 o
80 R - p 1 fﬁ; o ML <hoals at ﬂ.ux D over the North Atlantic spanr.ling the de.n— % 0k _:lgfirr:gal
0 ¢ Unrestricted northward S 60 62 | W ' | £ northern bound- sity range p = 1022-1028 kg m™ with a density 5
= 2 S : : _ . _ c 10+
flow of subpolar waters % 35 9 e e o bin width of Ap=0.1. The total (blue) is decom S
500 20 1 noridae keebs north 40 | : 18 ary 1 riage posed into its thermal (red) and haline (yellow) ® ol— -
. 9 . P 50 5 contribution. Negative values imply a transforma- g £
_ 1000 10 ~ ern high latitudes warm 200 Figure 5 - Left panel tion of surface water to lower density classes, pos- E 107
S 1500 lo & and ice-free 80 M H _ shows SST (°C; top), SSS itive values indicate transformation to greater o .Fidge | | | |
S - 100 E : : s 1022 1023 1024 1025 1026 1027 1028
3 > . o - — = (psu; middle) and mixed densities. _
- 4 o - 3
2000 N The ridge partly bloés %60' 200 5 | 0 E layer depth (m; bottom) plkgm™)
inflow of North Atlantic 8 = ® in the small basin for
T ] : . -100
2500 I . a0 I b 1 20 water and mld't()'hlgh = noridge. nght panel C O n CI u S i O n
| "ozr:)dger o ;'6-0 (“ o . rizqoge e 4'0: L 30 latitude OHT decreases *80 100 120 140 160 180 ° 80 100 120 140 160 180 200 s.hows a}nomalies. for
Latitude Latitude by 0.2 PW (~36%) Longitude Longitude ridge relative to noricge. ® Introducing the GSR restricts northward flow of subpolar waters by the upper over-
. Dol <hifts surface buoyancy fluxes 3P turning branch and OHT across 70°N decreases by 36%
1.2 T T T T T T T T T
. o (Y;-\ 2 | . . o .
- - noqgge southwards with large ¢ Heat fluxes dominates surface 7, ¢ Convection shifts southward altering the structure of the AMOC, but the max-
—yr : ~ a i .
_ 0.8 —yr100 structural ~ changes in buoyancy loss at subpolar and po- £ ' /\ imum does not change
E 20 AMOC, but maximum lar latitudes 50 /\-’/\ NS \\’\ ¢ ' '
) . = N . . o
= 04t strength is unchanged S \/ Arctic Basin cools and freshens while it gets warmer and saltier south of the
& ¢ Reduced ocean heat loss at high u—-i , ridge. Dense waters forms north of the ridge resulting in a large meridional
e 0 I | . 1 _ el \ o . o . .
= Figure 2 - Small basin overturning streamfunc- Eentet .latlFUdeS TEEISES  DUEY §_3 ! \“\\ | densrty gradlent between the Arctic Basin and North Atlantic
T tion (Sv) for noridge (left) and ridge (right) and Nty loss in rldge g —Total ! . . . .
0.4 1 1 , gh (g - fg @ 4| |—Heat i ® Relatively modest surface climate response (SST/SSS/sea ice), but major changes
zonal mean ocean heat transport (P or years : — Freshwater . . . . . .
S P S S Figure 6 - Zonal mean surface buoyaney fux | =70 in circulation suggests a potential disconnect between big AMOC changes
-0.8 — ' ' ' ' ' ' | | ’ 200! aller the ridge 1s Introduced. (m? s°) in the small basin for noridge (dashed) 80 -60 -40 20 O 20 40 60 80 . . .
80 60 b b O 20 9 %9 89 Dashed black lines corresponds to noridge. and ridge (solid) Latitude and changes in Northern Hemisphere surface climate



Maspire (Sarah Yang)
Stamp

mailto:jonathan.rheinlender@uib.no
Maspire (Sarah Yang)
c53dfcf0-110d-4aa5-a2b1-d11a082dff05


	Slide 1

