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Motivation:

® New GW parameterization in WACCM 3.5

® Noted significant improvements to the tropospheric climate:
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Cause?

Orographic GW:

McFarlane (1981)

CAM WACCM
Model Top ~ 30 km ~ 150 km
Orographic GW: Orographic GW:

McFarlane (1981)

Convective: Beres et al

Convective: None (2004)
Richter, Sassi, Garcia
Frontal: None based on Charron and

Manzini (2002)

Community Climate System Model




Cause?
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Simulations:

e 20 years, observed SSTs, 1980 - 2000

WACCM based on cam357

WACCH + new GW param
CAM cam357
CAM GW cam357 + WACCM’s GW param
CAM ORO cam357 with fcrit2 = 1.0
CAM SPEC cam357 with Beres et al (2004) and

Frontal GW scheme
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WACCM - CAM GW

trsnob16_sst — cam3507_wagw_sst

m/s

Fonal wind

A0

MIN 4,73 MaX 8.2
50 .
70 18
'r.;'? 15
100 = L o 17
E NS g
o 1507 - 3
=2 200 1z = 1
v 250 "o 0
Y 300 - b -1
i A —J
200 < -6
500 = 192
4
700 o 15
850 = —18
1000 T T
80N BON 30N 0 305 805 805
trsnob16_sst - cam3507_wagw_sst
mean = —0.01 rmse = 0.69 millibars

trsnob16_sst - cam3507_wagw_ssl

Surface stress mean= —J.00




CAM GW - CAM

cam3S507 _wagw_sst — cam3_5_07_sst

A0

S0
70

100

150

200
250
300
200
200

Pressure (mb)

00
as50
1000

fonal wind

m/s

— 20

18
15
12
g

3]

3

1

4]

-1
- -3
5 -6
-8
=12
=15
18

= 16

— 12

Height {km)

—T
S GOM 0N

—
4] 305 605 805

cam3507_wagw_sst - cam3_5_07_sst

meann = =000

rmse

maan=

1.43 millibars

Ml

Created: Sot Moy 31 16:15:22 MDT 2008

MIN = -7.64 MAX =

CAM ORO - CAM

cam3_5 07 sst_forit2 - cam3_5 07 _sst
my/s

Zonal wind

-1

2.48

Pressure (mb)
g 2 g

222 28 858 3

S0 Lotad £l o ] 605 ]

MIN = -5.04 MAX = 20

cam3 5 07 sst fcrit2 - cam3 5 07 sst

mean = (.01

msec = 1.42

18
15
12
9
fi
5
1
Lt
-1
3
L
]
12
15
1%

millibars

mean= <000

DIAG Version: 040819

Min= -4.11 Max = 7.0

CEkdbiliomnacmzn

MIN = -0.09 MAX = .06

a2
0.0
.06

0oz
]|

<0101
Bl
=0.0%
-0
Bk

<00z
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Conclusions:

® Tropospheric/lower stratospheric winds, SLP in the Northern
Pacific, surface stresses in the N. Pacific and in the SH can be
improved by:

® Changes in the orographic GW parameterization

® |nclusion of non-orographic wave sources

® Higher Model Lid
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Concluding Remarks

® Change in frcit2 to 1.0 should be considered for CAM 4:
No reason not to!

® Once the WACCM team has finalized the GWV routine, this
should be tested in CAM again and considered for inclusion in
CAM4: Single gw_drag.F90

® Consistency between GWs in CAM and WACCM would
enable conclusive examination the influence of the middle
atmosphere on the troposphere
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