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• (Proposed(MIP(with(coupled(models(–(FAFMIP(
Coupled(integraXons(with(prescribed(‘overrides’(of(windstress,(
freshwater(and(heat(fluxes(acXng(at(the(seaDsurface(

• (Some(background(
Review(studies(of(ocean(heat(uptake(using(oceanDonly(models(with(
prescribed(heat(flux(‘overrides’(

• (Conclusions(

Overview(of(presentaXon(
Trying'to'understand,'and'isolate,''

the'role'of'the'ocean'in'transient'climate'change'



FAFMIP(

CMIP6(experimental(design(
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•  Assess(spread(of(ocean(model(predicXons(of(
mean(state(and(climate(change(of((
– Sea(Level(
– AMOC(
– Heat(uptake(&(
–  transient(tracer(and(carbon(uptake(



Method(
•  Force(coupled(AOGC(control(runs(with((
‘overrides’(
The(‘overDrides’(are(common(anomalous(forcing(paaerns(
obtained(as(ensembleDmeans(of(‘1%CO2(minus(control’(CMIP5(
calculaXons(

•  Proposed(‘overrides’(are:(
– surface(wind(stress(
– surface(heat(flux(
– surface(freshwater(flux(
– all(of(the(above(combined(

– geographically(uniform(heat(flux(anomaly(



Climate(change(experiment(with(a(heat(flux(override:(
 Abrupt,(uniform(surface(forcing(of(F(=(4(W/m2(
everywhere(
 (SpaXallyDinvariant(radiaXve(feedback(of((

Full(Ocean(GCM(

MITgcm( Marshall'et'al,'2014:''Climate'Dynamics'

Note:(
Only(surface(heat(fluxes(are(perturbed(
No(change(in(winds(or(EDP(

Example:(oceanDonly(run(under(COREDI(
forcing(

Simplified(
representaXon(
of(atmospheric(

climate(
feedbacks(

λ = 1 WmD2KD1 "
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Temperature(anomalies(ajer(100y(

Marshall'et'al,'2014,'Clim.'Dyn.'

OceanDonly(run'

CMIP5(runs(

SST(change(in(expt(4xCO2(–(present(day(



((((Strong(similarity(between(
anthropogenic(temperature(
and(transient(tracer(in(
CMIP5((
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Marshall'et'al,'2014,'Clim.'Dyn.'

TemperatureDlike(tracer(



SensiXvity(of(transient(
tracer(uptake(to(
strength(of(MOC(

•  Experiments(with(
COREDI(forcing(and(
transient(tracer(

•  Vary(AMOC(in(two(
different(models:((
GISS(and(MIT(
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Simple(model(of(tracer(uptake(
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h2(
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((in(the(limit(that(γt<<1)(

South( ( North(

Simple(model(suggests(that(the(tracer(inventory(increases(
linearly(at(a(rate(set(by(the(overturning(strength(

Romanou'et'al,'in'prep'
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Heat(uptake(varies(with(AMOC((
in(CMIP5((models(

Kostov'et'al'2014,'GRL'

Depth(
where(80%(
of(the(heat(
uptake(
occurs(
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•  FAFMIP(will(use(AOGCMs,(and(a(variety(of(
‘override’(forcings((heat,(salt,(wind)(

•  Coupled(models(are(needed(to(represent(
climate(feedbacks(appropriately(

•  In(oceanDonly(models,(progress(can(be(made(
using(a(simple(airDsea(feedback(parameter(λ(((

•  Ocean’s(MOC(plays(a(central(role(in(senng(
paaerns(and(rates(of(heat(and(tracer(uptake(

Concluding(remarks(
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