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Predicting the @mir}m' odel A
with model B

A good A good
B bad : B good

s
A bad %\// A bad

. B bad B good




“Predicting” the weatherin model A
using model B

A good, B good
Lessons: science gold!

a glimpse of
fundamental predictability
properties of real flow!




“Predicting” the weatherin model A
using model B

A good, B good

Clues: A & B simulations
similar, realistic
by important measures
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“Predicting” the we ol
USING r)od

A good, B bad

Lessons: limited by B’s A g()od
badness. Cannot make B o0 d
“predictability” claims g
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A bad A bad

B bad B good




“Predicting” the @cni' @r Ial &I :
model B

USING

A good, B bad

One clue: B-A diffs A good
may appear at large scales
directly (climate drift, not B gOOd
weather divergence)
A bad A bad

B bad B good
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“r)f"Oﬂg ine we gﬁ}m
USING r)od

A good A good
B bad B good
A bad, B bad
DANGER A bad
A&B similar, so it can look
like predictability is being B good
addressed!




“Predicfing” the @@ﬁ;mf—r}m | &I :
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USING
A good A good
B bad B good
A bad, B bad
How would we know? A bad
1. formulation badness
e strong dep. on ?param? B gOOd
2. performance badness
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ANAlysIS ana results




F The model

(\(“f?‘ hae

B Nonhydrostatic ICosahedral Atmosphere Model
(NICAM)
B grid spacing uniform over globe: Ax =14, 7, 3.5 km
B All interpolated to common 0.5¢ grid for this analysis

SST: Neale-Hoskins aqua planet “control case”

No cumulus parameterization
PBL scheme: M-Y level 2
Microphysics: Grabowski 1998 2-cat (w/ice)

Radiation: 2-stream adding., Nakajima 2000
B every 10min at 14km, Smin at finer res.
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Next Generation Climate Model



Experimental design:
Aquaplanet ... Neale and Hoskins (2000)
- radiation: equinox (no seasonal variability)

- zonally uniform SST
(Control )
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OLR snapshot (continents for ref only)




'F Aguaplanetiexperiments

e
Change

Spin-up time NICAM Analyzed time

0 day 60 day | | 90 day
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| |

T Jodays
model ]

Model A - Model B

A Interpolatio
7km grid 0days
mode This modeling sequence
culminating in 14km-7km pair | Interpolatio A-B

was also repeated once more
(with SST +2K)
A CHECK ON RESULTS

Initial condition: 3 year average of T42 AGCM
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Hovmoller diagram of (a) outgoing long-wave radiation (OLR) at the top of the atmosphere (W m-2) and
(b) surface pressure (hPa). Solid (broken) lines in (a) ((b)) indicate eastward velocity of 17 (23) m s-1.



3.5-km mesh aqua planet experiment (NICAM)
.Ice water path (kg m -2)
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OLR (deviation from zonal mean) power (7 km)

Raw spectrum
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1998 CLAUS Brightnless Temperature 5°S-5°N
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“Predicting” the weatherin model A
using model B

Want to say
A good, B good
3.5 km good, 7 km good
7 km good, 14 km good

Is deep convection so
inherently mesoscale that
[4km is ~good enough?

? what is the role of
small-scale DOFs ?
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A stafistical view.
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Vertical velocity (w)atz=5km, {=5nh

a) A = 4000 m b) A = 1000 m
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Fine enough? Pl
How about e ® g (-
2, 4x? remies

®Nasuno et al. 2007




Nnance Oof MEeSOSCale

Hlstogram of spatial scales (from spatlal autocorrelation)
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Dominance of mesoscale |l
(100s km, many hours scales)

Composite 10x10 deg 3-hourly evolution of IR, PW, 10m divergence
around Ist appearance of cold clouds (< 210K) on 0.5 deg gr1d
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Meso scale & lifetime clear even in this equal-weight composite

(strong rotation cases excluded) Mapes Milliff Morzel in prep.



NICAM
cloud
clusters

* Divergence

 Asinobs: 3
hourly 0.5
degree model
data, 10x10
deg composite
around cold IR
cloud top
appearance
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Want to say
A good, B good
3.5 km good, 7 km good
7 km good, 14 km good

Deep convection is so
inherently mesoscale that
14km is ~good enough?

? what is the role of
small-scale DOF's ?




APE: resolution dependency of precipitation

2 Mass—weighted temperature [K] Tomita et al.

fg | (2005,GRL)
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Wrur s “goocd enougn' forlarge-scale

‘predictability” interpretations
A good / B good)¢

oA is gjooc) cuz 3.5km global is best yet
®B’'s rean flovw/ should e similar
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ANAlysIS ana results
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Calculus ot orerer{ce growthn

® Initia "erenq@ ield is very small
® JUST INTerpolation error
®© Expectation of squared difference
Jrows with time 1o © ecome
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u10 7km-dkm diff. growth
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U 10 ditferences power
growith animation
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climatological power spec. of ul0

+

50

lat
o

-50

0 it e o) ettty
100 1000 10000

wavelength L (km)
S




OLR animation

OLR: day 0,00000/30 of 7km run
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N this model:

O) COrw\/egﬁ\ve details diverge quickly:
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F1G. 3. Hovmoller diagram of (a) OLR (W m™?) in the 7-km run, (b) surface pressure (hPa), and (c) OLR in

the 3.5-km mesh run, averaged between 1°N and 1°S. Black lines indicate eastward velocity of 17 ms .
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CCSR 2 Diurnal cycle

Precipitation Rate
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Next Generation Climate Model



