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Refresher: What is the Continual 
Intercomparison of Radiation Codes (CIRC)?

• RT model intercomparison aspiring to become the standard for 
documenting the performance of RT codes used in Large-Scale Models

• Supported by ARM and endorsed by GRP and IRC
• Goal is to have RT codes of GCMs (incl. IPCC) report performance 

against CIRC
• Phase I was launched on June 4, 2008

How CIRC differs from previous intercomparisons:

• Observation-tested (LW) LBL calculations are used as radiative benchmarks

• Benchmark results are publicly available

• Observationally-based input (from BBHRP, mostly)

• Flexible structure and longer lifespan than previous intercomparisons



CIRC website

http
://c

irc
.gsfc

.nasa
.gov

http://www.circ-project.org



Challenges we have faced 

• For input and reference calculations to be credible, a reasonable level of

agreement with observations is desirable

• Our designated data source (ARM BBHRP v.1.4.1) is small; very few 

BBHRP cases satisfy our criteria:
homogeneous* (1D)

closure at both SFC and TOA for both SW and LW

• LBL calculations are not standard in BBHRP

• Input for LBL calculations is not necessarily available from BBHRP (e.g., 

spectral surface albedo)

• Validation of LBL calculations

• We nevertheless came up with a bunch of (semi-validated) cases

* See also SPECTRE paper by Ellingson and Wiscombe (BAMS 1996)
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LW QC: LBLRTM spectral comparisons with AERI
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SW QC: Spectral comparison with RRTM

7/19/2000, SGP: Warm and moist

downwelling SFC

upwelling TOA & SFC

≈ 0.14 Wm-2sum (

sum ( )

)
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CIRC modus operandi (Phase I)

• Input & output (TOA and SFC fluxes at 1 cm-1) and instructions on how to 
run the cases are openly available at the CIRC website

• Only registered users (considered as formal participants) have privileges 
such as:

e-mail notifications about changes, updates, and corrections to the CIRC 
dataset.

priority to participate in workshops and publications

• Registered users may have to submit results within predetermined
deadlines.

• Submitted results and intercomparison analysis will be posted on website

• Implementation details and performances of participating codes will be 
documented and evaluated



Phase I launch

• Mass e-mail on June 4, 2008 (text available at CIRC website)

• 15 requests to register as participants (6 USA, 2 Brazil, 2
France, 1 Russia, 1 Australia, 1 Canada, 1 UK, 1 Finland)

• 5 submissions so far (a few more in the pipeline)

• Feedback at IRS’08 and via e-mail:
o At IRC business meeting: absorb ICRCCM

o Should not have publicized the reference results

o More synthetic cases, please

o SW heating rates, please

o Remove aerosols

o Separate species

• Still fine-tuning and clarifying things

• Please advertise, and if you have a code, participate!



Phase I initial results, flux errors

FLCKKR (= Fu, Liou Charlock, Kato, Kratz, Rose), submitted by Rose and Charlock
COART (= Coupled Ocean-Atmosphere Radiative Transfer), submitted by Jin and Charlock
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Phase I preliminary results, heating rates
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Phase I initial results, CO2 forcing of dry atmospheres

FLCKKR and COART
have fixed CO2 in SW

CHARTS-Rsfc
NIR(5)=0.490

CHARTS-Rsfc
NIR(4)=0.487

-4

-3

-2

-1

0

1

2

3

4

LB
L

G
S

FC

C
A

M

FL
C

K
K

R

C
O

A
R

T

M
od

el
5

M
od

el
6

SW
LW

-1

-0.5

0

0.5

1

1.5

2

TOA

S
W

 o
r L

W
 fo

rc
in

g 
(W

m
-2

)

Case4-Case5 (double CO2 experiment)



CO2 forcing profile differences
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CIRC activities and future

• Talks at GRP’08 meeting and IRS’08

• Extended abstract accepted to IRS’08 proceedings

• Short (“Nowcast”) BAMS article to be submitted soon

• Submitted ARM proposal seeking funding for Phase II (ice 
clouds, SW spectral closure)

• “Pristine” and “cloudless” (Cases 6 & 7) versions under 
consideration

• Would like to see submission from RT codes used for global 
flux datasets

• Advertise via ARM web pages

• Workshop within 2009

• Standards, certification, funding?



Additional slides



2xCO2 forcing from Collins et al. (2006)
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Case 4 (NSA)



LWTOA = 292.6 (LBLRTM), 288.6 (obs)
LWSFC = 439.3 (LBLRTM), 441.8 (obs)7/19/2000, SGP: Warm and moist

LW QC: Spectral comparison with obs

LBLRTM vs AERI
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FLCKKR and COART
have fixed CO2 in SW

CHARTS-Rsfc
NIR(5)=0.490

CHARTS-Rsfc
NIR(4)=0.487



Phase I initial results, LW heating rates

Note: No reference SW HR available from CHARTS
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