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Are AMIP warming experiments useful?
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Do aquaplanets predict AMIP results?



Circulation
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Hydrologic Cycle
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P - E [mm/day]

MPI-ESM-LR

P - E [mm/day]

60S 30S EQ 30N 60N AMIP
AQUA



36.0
28.0

19

3.30

3.30

GLOBAL AVERAGE COLUMN WATER VAPOR

A
a ‘ A 4 . o o . o
° ° ) o
o
A A A A A A A a A A
A Ao o A Ao o a o o oo o oo
) oo
GLOBAL AVERAGE PRECIPITATION
o o ° °
A A O o 4 [} o a ©
°, a © . o A a, o a, o
4 a 4 49 o a a A° o & s & 40 4 4% o
GLOBAL AVERAGE EVAPORATION
o o o °
A
o o o o
A0 _  a o AA % . s, °o &4 a
s, a ,0 o a AAOO A , a ,o0 a a9 o
To) Q T} ) <
= > R = &) = = S
(@) @) s < o s Q N
o o) O % S L 2 o
LZ) O 3 T o o
L T g s s

50.5

26.2

4.49

3.05

-0.513

-1.113

TROPICAL AVERAGE COLUMN WATER VAPOR

A AMIP
o AQUA

a
A a
a a a a o o o 4 o
o
° A A A A a8 A A
aba, o & A a8, o A Ao ° oo oo oo
oo oo
TROPICAL AVERAGE PRECIPITATION
o o
° a o
o o a a ©
AA o o A OO AA o A o A . o Ao . o .
A A o0 A NG a , a ,0 o A A% o
— A
TROPICAL AVERAGE P - E
A A a A9 o A A A A A A A A
800 4 a a o0 *° 8,8 Aoo0
° ° oo oo a oo o
o o ©0
o o °
— )
T} oY o Toy o ™ <
= > E — Q - = =
o n s < o s &) N
= E% L © o N O @)
o o ] = S L Q ©
5 o 8 s 5 T
@) L T 1
g = =

CONTROL
WARMING
4xC0O2



Cloud Response
[especially tropical]



SENSITIVITY PARAMETER [K W 'm?]
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SENSITIVITY PARAMETER [K W 'm?]
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sign(ACREamip) = sign(ACREaqua):
double ITCZ aquaplanet
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LTS > 18K accounts for more
than half the tropical CRE
change in these models.
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» AMIPs shows correspondence with equilibrium climate sensitivity
»WARMING

»Hadley Circulation weakens & widens.

»Midlatitude Jet strengthens (no robust position change).
»Column water vapor increases (~7%/K)

»Precipitation increases (~2-3%/K)

»Cloud response is varied, aqua predicts AMIP in 5/8 cases.

»TROPOSPHERIC ADJUSTMENT

»Slight weakening of Hadley Circulation & Jet without movement
»Continental warming => increase in column water vapor
»Hydrologic cycle slowdown

»Weak & varied cloud change; aqua predicts sign(AMIP) in 7/8 cases.

»Aquaplanets do capture many aspects of realistic configurations.
» when they don’t, an opportunity to better understand the model



