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About the Models

« Both run at PNNL about 2 years ago

4 yrs of each at 2.5°x2.0° CAM grid and Finite
Volume Dy-Core

SP at 4km spacing aligned East-West

ERA-40 OLR Anomalies and Filtered OLR Anomalies
01Sep| | &N 2

CAM OLR Anomahes and F|Itered OLR Anomalles
01 Sep H

SP-CAM OLR Anomalles and Filtered OLR Anomalles
g \\ b 01 Sequ% N

16 Sep 16 Sep 16 Sep
01 Oct \JX 01 Oct 01 Oct
§1GOCt §1600t §1eom
5 A 5 5
£310ct £31 00t £31 00t
o Y (9] [0}
£ ) £ 5
g
=16 Nov '_16Nov 16 Nov
O/
3 01 D
01 Dec» B 01 De ec:/ P
16 Dec 16 Dec 16 Dec
31 Decs

S N G __a\ ] | - ) : N aNl /4
120E 180 3 DeCO 60 E 120 E 180 120 W 60 W 0
Longitude (degrees) Longitude (degrees)

Kate Thayer-Calder | CMMAP MJO Breakout | January 15, 2008



Vertical Velocity vs Rainrate

CAM Vertical Velocity Profile per Value of Rainrate (hPa hr’)
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CAM Change in Theta with Pressure per Value of Rainrate
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Potential Temperature Profiles

SP-CAM Potential Temp Profile per Value of Rainrate (K) CAM Potential Temp Profile per Value of Rainrate (K)
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SP-CAM Moist Static Energy Profile per Value of Rainrate (J kg”) CAM Moist Static Energy Profile per Value of Rainrate (J kg')

Pressure (hPa)
Pressure (hPa)

0.000 0.012 0.058 0.275 1.318 6.309 0.000 0.012 0.058 0.275 1.318 6.309
Value of Rainrate in gridcell (mm hr’) Value of Rainrate in gridcell (mm hr’)

ERA-40 Moist Static Energy Profile per Value of TRMM Rainrate (J kg™)

Pressure (hPa)

0.000 0.012 0.058 0.275 1.318 6.309
Value of TRMM Rainrate in gridcell (mm hr")

Kate Thayer-Calder | CMMAP MJO Breakout | January 15, 2008



SP-CAM Relative Humidity Profile per Value of Rainrate
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CAM Relative Humidity Profile per Value of Rainrate
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So Far

* Dry regions in the CAM cause increased
stability

— Above low rainrates -> prevents penetrating
convection

— Above high rainrates -> produces cold spot and
artificial pinching of those profiles

* Overly moist regions in the SP-CAM don'’t
look realistic

— Increased mixing reduces low level instability
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Value of TPW per Value of Rainrate in Each Gridcell
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Change in 3 hourly TPW per 3 hourly rainrate

CAM
ERA-40

PR EPEEF P UEPEE T SRS SR SR S SRS SR TS E S SRS TS SR ——— Y

0.012 0.058 0.275 1.318
Running Average of Rainrate in gridcell (mm hr’)




Precip, Evap and Change in TPW per Rainrate (SP-CAM) Pre0|p, Evap and Change in TPW per Rainrate (CAM)
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-06/02 (ms™)

Mean Tropical Zonal Winds in ERA-40 06/98 - 06/02 (m s™)

* Much like Inness et al (2003)
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Total Precipitable Water for SP-CAM Path (kg/m’)
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Smoothed Total Precipitable Water per Rainrate for
Composite MJO (6/98-5/02)
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Summary

* Wind-Evaporation feedback does seem to
have an impact on this version of the SP-
CAM (Luo and Stephens, 2006)

— Low winds with low rain -> too dry for low rainrates
— High winds with high rain -> too moist for high
rainrates

* Over-drying in the parameterizations of the
CAM counter-acts the increased wind-
evaporation feedbacks

— Results in lower convection-related variability all
around
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