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Outline

« Coupled seamless prediction

* Model development process for GC models
* Process Evaluation Groups

* Resolution




Global Physical Modelling

Unified Prediction across Timescales
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Using seamless prediction
to look at biases
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GC Development Process

Model
Assessment
- across timescales

Annual Top 10
Implementation problems
cycle

Model :
Development Process Evaluation
including DA Groups (PEGs)
Tropical convection
Research Cycle Blocking and Storm Tracks
Progress Southern Ocean Biases
, Cloud Evaluation
Reviewed annually Conservation
Tropical Tropopause Bias
Maritime Continent Biases
Overflows
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Across
CMIP5, flux
errors
account for
75% SST
variance in
S Ocean

Flux errors
are reduced
in GC3
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Coupled SST error (Deg C))
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Southern Ocean PEG

Relationship between atmospheric heat flux error and coupled SST error
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Ocean Surface Mixing,
O S M OS I S Ocean Sub-mesoscale Interaction Study

Aim: To develop new, physically based and observationally supported,
parameterisations of processes that deepen and shoal the OSBL, and to
implement and evaluate these parameterisations in a state-of-the-art
global coupled climate model, facilitating improved weather and climate
predictions.
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Global Ocean and Sea Ice
Met Office model for CMIP6

Hadley Centre NEMO 3.6 CICES
Nonlinear Multi-layer sea ice
gz:::glgraphy Centre fl"ee surface the rmOdynamlcs
s AT v ?\ G06 + Zero-layer Multilayer
:> = 4’1/'/$ J S GSI8 T )‘ _ Snow %IAX Snow
British RGN N =  3 3 L
Antarctic Survey »oP T g
NATURAL ENVIRONMENT RESEARCH COUNCIL - =TT L),,, )
S B b i E k
T —""‘/ T Ice | L = X
SO S ’ v |
Developed _ - 2 |
. . linear free surface
via Joint 4
Programmes Lagrangian
under Ice shelf Icebergs Explicit
_ cavities representation
NE_RC Met N of melt ponds
Office p—

JWCRP

1000
200

800

600

400

200 50

www.metoffice.gov.uk




Traceable resolution hierarchy
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Improved
ocean
circulation
reduces
ocean drift
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Results from eddy-resolving
resolution

Upper branch of MOC strengthened at 1/12°
Poleward heat transport reduced in SH
Feeds back onto westerlies

Northward heat transport (PW)
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Shelf sea
enabled
global model

* Nutrient and
carbon
exchange

with global
ocean

* Global
marine
impacts incl.
coastal sea
level

* Marine

methane
release
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The next frontiers in global ocean models

Eddies and shelf processes
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High
resolution
improves
currents,
eddies,
open ocean

processes
BUT...

...heed tides
and shelf
processes
to capture
well-mixed
regions
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Summary

« Seamless prediction offers scientific opportunities as
well as economy of effort. It is challenging to meet the
requirements of a range of users.

* Development for the GC models is motivated both by
improving processes and reducing biases. Eg, Southern

Ocean PEG has reduced the SST bias by
understanding and improving the processes.

« We are building a traceable hierarchy of GO and GC
models. The importance of high resolution will be
explored via climate and ensemble experiments.

« We also plan to improve the representation of shelf
seas at high resolution.
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