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Results	  from	  RHUBC-‐I	  Analysis	  

Following	  RHUBC-‐I,	  the	  Water	  Vapor	  conSnuum	  coefficients	  
were	  updated	  to	  obtain	  the	  MT_CKD	  2.4	  conSnuum	  model.	  [1]	  
	  
Compared	  to	  the	  previous	  model	  (CKD	  2.4),	  the	  conSnuum	  
coefficients	  change	  by	  up	  to	  a	  factor	  of	  2	  in	  the	  energeScally	  
important	  FIR	  (wavelength	  25	  –	  100	  μm)	  (Fig.	  1)	  	  

The	  change	  in	  verScal	  heaSng	  rate	  profile	  shows	  a	  consistent	  
shape	  in	  different	  standard	  atmospheres,	  but	  the	  extrema	  occur	  
progressively	  lower	  in	  the	  atmosphere	  as	  the	  water	  vapor	  
amount	  drops.	  (Fig.	  2)	  
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CESM	  Simula5ons	  
The	  Control	  Run:	  
CESM	  v1.0,	  with	  CAM	  5.0	  [2],	  using	  RRTMg	  with	  CKD	  2.4	  as	  the	  
radiaSon	  parameterizaSon	  (this	  is	  the	  CAM5	  default)	  
The	  Experimental	  Run:	  
CAM	  5.0	  modified	  to	  use	  MT_CKD	  2.4;	  otherwise	  idenScal	  to	  control	  
	  
20	  –	  year	  integraSons,	  with	  2	  –	  year	  spin-‐up	  Sme,	  using	  a	  “data-‐ocean”	  
model	  (e.g.,	  prescribed	  climatological	  SST).	  
Zonal	  plots	  shown	  here	  are	  the	  difference	  in	  the	  mean	  values	  over	  
enSre	  20	  –	  year	  integraSons	  	  (Experiment	  –	  Control)	  Pr
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Opposing	  heaSng	  paherns	  are	  seen	  in	  SW	  and	  LW	  cloud	  forcing.	  
These	  are	  related	  to	  RH	  and	  cloud	  changes.	  For	  example:	  
	  
Fig.	  5,	  6	  (above)	  show	  the	  RelaSve	  Humidity	  change,	  and	  
corresponding	  SW	  heaSng	  change;	  
Fig.	  7,	  8	  (below)	  show	  the	  cloud	  fracSon	  change,	  and	  
corresponding	  LW	  cloud	  forcing.	  
	  
In	  both	  cases	  the	  heaSng	  rate	  tends	  to	  cancel	  the	  imposed	  LW	  
heaSng	  change	  from	  MT_CKD	  (compare	  figures	  6,	  8	  to	  figure	  3)	  
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Average	  Zonal	  clear-‐sky	  longwave	  heaSng	  (Fig.	  3)	  closely	  resembles	  
offline	  RRTM	  calculaSons	  on	  standard	  atm.	  (Fig.	  2)	  
	  
“Residual	  HeaSng”	  (Fig.	  4)	  shows	  much	  of	  the	  imposed	  heaSng	  change	  
from	  MT_CKD	  is	  compensated	  by	  other	  thermodynamic	  changes	  
(Residual	  HeaSng	  =	  CAM	  variables	  QRL	  +	  QRS	  +	  DTCOND	  +	  DTV	  =	  
Longwave	  +	  Shortwave	  +	  Moist	  Processes	  +	  Diffusion)	  
	  
No	  robust	  changes	  in	  large-‐scale	  dynamical	  fields	  (U,	  V,	  Omega)	  

(1)	  

(2)	  

(3)	  

(4)	  

(6)	  

Latitude

Pr
es

su
re

 [h
Pa

]

CLOUD Zonal mean cross section

 

 

90 60 30 0 30 60 90

100

200

300

400

500

600

700

800

900

1000

fraction

0.02

0.015

0.01

0.005

0

0.005

0.01

0.015

0.02

Latitude

Pr
es

su
re

 [h
Pa

]

QRLCF Zonal mean cross section

 

 

90 60 30 0 30 60 90

100

200

300

400

500

600

700

800

900

1000

K day 1

0.08

0.06

0.04

0.02

0

0.02

0.04

0.06

0.08

(7)	   (8)	  

0 100 200 300 400 500 600 700 800 900 1000 1100 1200Wavenumber [cm-1]

10-30

10-28

10-26

10-24

10-22

10-20

C
x [

cm
2  / 

(m
ol

 c
m

-1
)]

 100.0  50.0  33.3  25.0  20.0  16.7  14.3  12.5  11.1  10.0   9.09   8.33
Wavelength [µm]

CKD 2.4
MT_CKD 2.4

Self-broadened (Cs)

Foreign-broadened (Cf)

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Wavenumber [cm-1]

0.4
0.6

0.8

1.0

1.2

1.4
1.6

C
x R

at
io

 (M
T_

C
KD

 / 
C

KD
)

Self-broadened (Cs)

Foreign-broadened (Cf)

-1.0 -0.5 0.0 0.5 1.0
LW Net Flux Diff [W/m2]

1000

800

600

400

200

0

Pr
es

su
re

 [m
b]

-0.08 -0.04 0.00 0.04 0.08
LW HR Diff [K/day]

1000

800

600

400

200

0

Pres
sure 

[mb]

Trop
MLS
MLW
SAS
SAW

-6 -4 -2 0 2 4 6
LW HR Diff [%]

1000

800

600

400

200

0

Pres
sure 

[mb]

Latitude

Pr
es

su
re

 [h
Pa

]

RELHUM Zonal mean cross section

 

 

90 60 30 0 30 60 90

100

200

300

400

500

600

700

800

900

1000

pct

2.5

2

1.5

1

0.5

0

0.5

1

1.5

2

2.5

(5)	  


