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Observational availability
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comparison.

AAIRS spectral OLR (Sep 2002 to present): an official AIRS L3 product
made by our group
A Spectral OLR with 10 chspectral bins over the entire longwave
ARecently updated cleasky spectral OLR with a factor of 10 in clsly
sampling coverages
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Ongoing intermittent issue affecting data search and discovery

Earth Observing System (EOS), Aqua

Aqua AIRS Level 3 Spectral Outgoing Longwave Radiation (OLR) Monthly (AIRSILBMSOLR)

This L3 Spectral Outgoing Longwave Radiation (OLR) is derived using the AIRS radiances to compute spectral
fluxes based on an algorithm developed by Xianglel Huang at the University of Michigan. It uses data from the
Atmospheric InfraRed Sounder (AIRS) instrument on the EOS-Aqua spacecraft.

Data Access

Online Archive

The Aqua AIRS Huang Level-3 Spectral OLR product contains OLR parameters derived from the AIRS version 6

data: all-sky and clear-sky OLR both spectrally resolved at 10 cm-1 bandwidth and integrated to a single value Earthdata Search

per grid square. This is monthly product on a 2x2 degree latitude/longitude grid.
OPENDAP
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&. Subset/Get Data
2 View Full-size Image
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Broadband OLR trend
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AHow good models can reproduce the observed e&gar
OLR trend in the tropics?

AHow to understand the discrepancies in such
comparisons?

AHow to reconcile with theoretical estimations?

C Observations: CERES EBAF 4.2 and AIRS Spectral OLR
C ReanalyseE£CMWF ERA5 and NASA MERRA
C Models: GFDL AM4, DoE E3SM v2 and v3
C Forced by the observed SST
C Two forcing period
C 20032014 CMIP6 historical forcing
C 20032021 CMIP7 historical forcing
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CMIP6 era: Troplcal Clear -sky OLR Trend (2003 2014) 30S-30N mean
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Troplcal Clear sky OLR Trend (2003 2021) 30S-30N mean

0.8 —
CERES EBAF OLR — AIRS spectral OLR 0.4
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——E3SMv3
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Al model runs are AMIP runs with recent CMIP7 historical forcings ~ CERES trend).41+0.13 (total reglon)
Stopped at 2021 to avoid 2022 Hung@nga eruption and the drift of Aqua -0.35t0.14 (cloud free) %
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Clearsky flux trend( 2002021;10-350 cm?)

Black denotes the direct results from models ainb

Red denotes results from kernel calculation

Note the landsea contrasts

Trend difference from AIRS observation

E3SM v3 - AIRS Obs.: 0.18 Wm™?/decade
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Clearsky flux trend( 2002021630-980 cm?)

AIRS spectral OLR: -0.02 Wm%/decade

Black denotes the direct results from models ais 30 N

: 10° N
Red denotes results from kernel calculation )
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PBL bias in the western Pacific and the land surface bias contribute the most (SST prescribe%
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20032021 mearstate gy,0
Mean state differencemodels and

reanalysefiavea much more humid
UTthan the AIRS V7 retrievals

AIRS v7
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CQ radiative forcing with stratospheric adjustment

GEOPHYSICAL RESEARCH LETTERS, VOL. 25, NO.14, PAGES 2715-2718, JULY 15, 1998

New estimates of radiative forcing due to well mixed

greenhouse gases

Gunnar Myhre
Department of Geophysics, University of Oslo, Norway

Eleanor J. Highwood and Keith P. Shine
Department of Meteorology, University of Reading, UK

Frode Stordal
Norwegian Institute for Air Research (NILU), Norway

Abstract. We have performed new calculations of the
radiative forcing due to changes in the concentrations
of the most important well mixed greenhouse gases
(WMGG) since pre-industrial time. Three radiative
transfer models are used. The radiative forcing due to
COg, including shortwave absorption, is 15% lower than
the previous IPCC estimate. The radiative forcing due
to all the WMGG is calculated to 2.25 Wm™2, which

M P

Previous estimates of radiative forcing [IPCC, 1995]
have not necessarily been based on consistent model
conditions.

This work presents new calculations of radiative forc-
ing due to the most important WMGG, using a consis-
tent set of models and assumptions. Three radiative
transfer schemes are used, a line-by-line (LBL) model,
a narrow-band model (NBM) and a broad band model

@0 pQb
Qo | 8o

Table 3. Simplified expressions used in /PCC [1990]

(Table 2.2)
Trace Simplied expression Constants o
gas Radiative forcing, AF, IPCC Best estimate
Wm™? this work®

CO2 AF=a In(C/Cy) 6.3 5.35

CHa AF=a (VM- Mo )- 0.036 0.036
(F(M,No)-£(Mo,No))

N.O AF=a (vVN-v/No)- 0.14 0.12
(f(MUsN)'f(MofNO))

CFC-11* AF=a (X-Xo) 0.22 0.25

CFC-12 AF=a (X-Xo) 0.28 0.33

f(M,N)=0.47 In[14+2.01x10~5(MN)® "®4 5.31x10~ "*M(MN)' *?]

C is COz in ppmv
M is CHy4 in ppbv
N is N2O in ppbv
X is CFC in ppbv

L o) IRURERENIOE DRI, SRR R o W [DRUIY SpIR B SR i R [ — S— S —
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Conclusions and discussions
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Conclusions and discussions (ll)

A FarIR flux in AIRS spectral OLR is indeed an estimation usiH& mixservations
Ab! {1 Qa t w9 CL wp@esemindl HeitiR first tnissiom ta provide muear farlR direct
observations

Trend of clear-sky spectral flux
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Thank You!
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Bandby-band breakdown (RRTMG_ LW bands)

AIRS Calculation Calculation Calculation Calculation Calculation Calculation
observation from AIRSv7 from ERAS from MERRAZ from E3SMv3 fromE3SMv2 from GFDL
With co2 With co2 AM4
forcing forcing
10-500 -0.18+0.05 -0.03 0.05 -0.06 0.02(0.01) 0.01(0.01) 0.00 H,O
500630 -0.06+0.03 -0.08 -0.06 -0.11 -0.07¢0.09) -0.07¢0.09) -0.07 H,O, CQ
630-820 -0.13+0.04 -0.17 -0.14 -0.15 -0.18¢0.15) -0.18¢0.16) -0.17 CQ, H,0
820980 0.11+0.05 0.10 0.08 0.03 0.08(0.03) 0.09(0.03) 0.09 H,O
(continuum)
980-1080 0.02+0.05 0.02 0.03 0.01 0.02¢0.00) 0.02(0.00) 0.02 03, HO
(continuum)
10801180 0.05:0.03 0.05 0.04 0.02 0.04(0.03) 0.04(0.03) 0.04 H,O
(continuum)
11801390 -0.02+0.02 -0.02 -0.01 -0.05 -0.02¢0.01) -0.01¢0.03) -0.02 H,0O, NO,
CH,
>1390 -0.00+0.02 -0.00 0.02 -0.02 0.01(0.00) 0.01(0.00) 0.00 H,O
Broadband -0.23+0.22 -0.15 0.01 (0.06) -0.33¢0.33) -0.11¢0.18) -0.09¢0.21) -0.12 ¢0.20)
OLR

CERES ERAF 4.2 cloud f@85t0.31 W n¥/ decade
total region:-0.41+0.27 W n¥/ decade

Spectral radiative kernel results (model/reanalysis own results)
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Pressure(hPa)

AIRSv7, T trend (K/decade)
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T & g trend vs. flux trend

2003-2021, tropics
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