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X, Horizontal Resolution (km)

10 25 50 100 250 500 1000
I

ey (A) ~ A ®exp[-(A/(2100 km)?)?]
T341 (40 km)
T170 (60 km)
T85 (150 km)
T42 (31 0 km)

T 1 LI I I LI I T I I I LI I T 1
10* 10°
A, Cloud@rea [km

T A-n(A)dA

(b)

Cloud Number Distribution [#/km®]

Aa:

| NOTE: Colored curves
are a synthetic dataset

I T LI I T LI I T LI I T T T I T
10? 10° 10* 10° 10° 10’
A, Cloud Area [km?]

fo(A> Ap)
fo(A < AL)

<
C
©
L
-
Lo
()
O
S
4
—
2}
©
2
o
O
£
o
=
(0]
(o))
©
S
o
>
o
O
()
=
—
o
()
o
<
O




X, Horizontal Resolution (km)
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Expected Resolution Dependence Actual Resolution Dependence

C(A), Relative Coverage from Clouds Larger Than A
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Loss of Resolved Clouds
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Scale-incognizance summary

« CAM exhibits cloud/precip scaling similar to observations

» CAM resolves fewer clouds as resolution increases; this is
wrong

« CAM resolves less precipitation as resolution increases; this
IS wrong

What is the cause of this behavior???




Constraints on Precip. Budget

~20 % of total. Occurs
at scales ~10 km;
should not change
with resolution
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Actual resolutlon dependence

Increases with

~Constant with res. Increasing res.
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CAM PreC| Parameterizations

Zhang-McFarlane deep convection

& Rasch-Kristjansson microphysics
Hack shallow convection

Slingo cloud fraction
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X, Horizontal Resolution (km)
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Scale-aware precipitation
behavior for CAM5 microphysics
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Summary

« Scaling of precipitation and clouds that matches observations

 Loss of large clouds with increasing resolution

 Loss of large clouds drives scale-incognizance of cloud and
precipitation

* The loss of large clouds is caused by the CAM4 microphysics

parameterization

This work is described in:
O'Brien et al. (2013), J. Climate (In Review)




Future Work

* Why does the RK microphysics cause this behavior?

* \What causes the repartitioning of convection?

» Does CAMS5 work better than CAM4 on a variable resolution
mesh?
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