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ecRad versus RRTM



ICON 2.6.3, RRTM, tune_zvz0i = 1.1

Resolution R2B6, Ax ~40 km

ICON 2.6.3-rrtm - CERES 2019 average TOA shortwave flux, Mean: 0.489 RMS: 6
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Shortwave (SW) TOA flux biases vs. CERES:
Mid-latitude ocean clouds more reflective
Similar pattern to IFS
ICON 2.6.3-ecrad - CERES 2019 average TOA shortwave flux<Mean: -0.91 RMS: 9.32> »
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ICON 2.6.3, ecRad + LW scat., tune_zvzO0i
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Impact of ecRad, ice fall speed tuning: Biases vs. CERES-EBAF 2019 %
N/

ICON 2.6.3, RRTM, tune_zvz0i = 1.1
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Longwave (LW) TOA flux biases vs. CERES

ICON 2.6.3-ecrad - CERES 2019 average TOA longwave flux error-¥éan: 0.48 RMS: 5.

ICON 2.6.3-rrtm - CERES 2019 average TOA longwave flu ean: 2.44 RMS: 6.4
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ICON 2.6.3, ecRad + LW scat., tune_zvz0i = 0.85

CERES-EBAF: Loeb et al. (2018)



Impact of ecRad, ice fall speed tuning: Biases vs. CERES-EBAF 2019 g
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ICON 2.6.3, RRTM, tune_zvz0i = 1.1

ICON RRTM - CERES 2019 average TOA tital flux error, Méan: 0
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Total TOA flux biases vs. CERES: RMS decreases
Operational model version includes more tuning

ICON ecRad - CERES 2019 average TOA total flux error, Méan: -0.91 RMS: 9.32
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ICON 2.6.3, ecRad + LW scat., tune_zvz0i = 0.85

RGSOlUtIOﬂ R2B6, Ax ~40 km ICON 2.6.3, RRTM, tune_zvz0i = 1
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ICON 2.6.3-rrtm - CERES 2019, total cloud cover, Mean:-5.05 RMS:9.3&

Total cloud cover biases vs. CERES:
slightly increases
ICON 2.6.3-ecrad - CERES 2019, total cloud coverziean:-6.6 RMS:10 >
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ICON 2.6.3, ecRad + LW scat., tune_zvz0i = 0.85

CERES-EBAF, CERES-MODIS: Loeb et al. (2018)
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Clouds in the Southern Oceans



Coupled biases after 10 years (1989)
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SOCRATES region 20180217
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SOCRATES
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Jan 11 to Feb 22, 2018
Tasmania to Antarctic (43S to 68S), Macquarie Island (54S)
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Estimated Inversion Strength (EISnew)
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Figure 1: The same Fig.1 of WB06 with coloured bozes.

LTS: Klein, Hartmann (1993)
EIS: Wood, Bretherton (2006)
ElSnew: Marquet, Bechtold (2020)

ElSpew = Max (S700 — S950 ; S950 — Ssurf)

moist entropy static energy:
Sm = cpa (1+587q) T — Loq — Lsg; + g%

(a) Woods-Bretherton (2006) / EIS
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(b) Moist Entropy / EIS-new
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Figure 4: 0Old (top) and new (bottom) EIS computed with IFS.



Bias in Southern Ocean: ICON in SOCRATES region 20180217 6UTC
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SOCRATES cross-section N-S E

L ratio lig/total cloud top height cloud top temperature
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