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Motivation:

* freshwater processes regulate AMOC mean state,
variability, and stability

« AMOC stability threshold is a potential trigger to

tipping point



salt-advection feedback
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Collaborative Research: Understanding the Freshwater Budget of the Atlantic Ocean:
Controls, Responses, and the Role of the AMOC
Pls:  Wei Cheng (lead PI), Dongxiao Zhang, University of Washington
John Chiang, University of California, Berkeley
Gokhan Danabasoglu, Steve Yeager, National Center for Atmospheric Research
Wilbert Weijer, Los Alamos National Laboratory

Objective: understand the interplay between surface FW flux and
inter-basin exchanges. This project is wrapping up.
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Arctic freshwater pathways and their impact on North Atlantic deep water formation in a
hierarchy of models

\ /
Jiaxu Zhang Dongxiao Zhang

Wilbert Weijer

Wei Cheng Mike Steele

Objective: investigating freshwater pathways (both oceanic and ice) between
the Arctic and subpolar North Atlantic, their controlling mechanisms, and
interactions with North Atlantic deep water formation and AMOC.

This is addressed through E3SM v1 and other CMIP6 model diagnosis,
evaluating modeling results with observations, and performing global ice-ocean
perturbation experiments with passive tracer releases. ongoing.



Beaufort Gyre freshwater content anomalies
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Question: what impact does BG FW release have on
subpolar NA salinity?

~

Approach: combine salinity and dye tracer release to
isolate and quantify BG FW downstream impact

Zhang et al. 2020. Labrador Sea freshening linked to the
Beaufort Gyre freshwater release. in review. Jiaxu’s
HiLAT talk yesterday.
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Arctic freshwater content diagnosis

FWC =

z(Sref=34.8)

Subpolar AMOC

Fig. 3. MOC and Ekman L

transport across the OSNAP
section. Black, yellow, and

blue lines represent the 30-day
mean estimates from the full
section, OSNAP West, and OSNAP
East, respectively, for MOC

(solid lines) and Ekman transport
(dashed lines). Shading indicates
uncertainty in the 30-day

means. Uncertainty in the Ekman
transports is too small for

display (see table S3). Thin

gray lines show the 10-day low-
pass filtered daily means for

the full OSNAP section. See sup- 0 =
plementary materials for details
on the mean and uncertainty a
estimates.
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