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Nested Regional Climate model (hnRCM)
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NRCM update and Status
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NRCM update and Status

BASE-LEVITUS woag8 JJA * Set up domain for Benguela and
| Equatorial Atlantic upwelling

/system.
i * No restoring — 50 year run

 Employed 3D T&S restoring of POP
to ROMS

— 3D restoring — 20 year run
continuing

 Now transitioning to Yellowstone

e Future plans

— Pass run-off to ROMS (important for
Congo etc.)
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— Scenario runs
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Results from CCS run and associated
heat budget



Seasonal SST blas from CCS run
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Strengthening of signal between MAM and
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Surface Currents (MAM)
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ROMS heat budget in Aprll May-June (AIVIJ)
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Comparison of ROMS vs POP heat budget in April-May-June (AMJ)
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advection (despite more surface heating near coast than POP).



Heat budget in upwelling season, JJA
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near coast when ROMS has
large upwelling velocities?
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Heat budget in upwelling season, JJIA

Why is POP cooling

more near coast when

ROMS has large
upwelling velocities?

Reason 1. Total, net
surface heat fluxes

damp the existing cold
SST anomaly in ROMS.

Although net short-
wave on its own
acts as a positive

feedback on SST, it

IS counteracted by
latent and long-
wave-up. The long-
wave down and
sensible
contributions are
smaller.
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Vertical advection
decomposition

Why is POP cooling more
near coast when ROMS has
large upwelling velocities?

Reason 2. Cooling of
ROMS at surface before
summer reduces
stratification, and hence
cooling by vertical
advection is limited .

(i.e. ROMS has larger vertical
velocities than POP, but POP
has a larger stratification
(dT/dz) and so WdTdz is
slightly larger in POP.)



Summary of CCS heat budget

Between MAM and JJA strong southward currents
(CCS) in ROMS cool the near surface layers more
than POP.

ROMS becomes less stratified than POP

In JJA, upwelling velocity is very strong in ROMS but
now dT/dz is weak. Hence vertical advection is
comparable to or weaker than POP.

In JJA the surface heating is more in ROMS (negative
feedback on SST). Combined with the slightly weaker
advection in ROMS means POP cools more in JJA.

Eddies typically warm the upper layers.
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What about the role of
eddies in the heat budget?

Eddy heat flux divergence in JJA (left) shows
warming close to coast and in vicinity of strong
currents and SST gradients.
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Terms are written as deg. C/month and are vertically averaged over top 50m for ROMS. From
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temperature tendency.



