
Atmosphere model

NEMO2) v4.0 
[Tripolar grid ORCA025/L75]

Atmosphere → Ocean

Downward SW/LW

radiative fluxes

Air temperature/

specific humidity/wind

at the 1st layer height

Sea level pressure,

Precipitation, 

Snow 

Sea surface temperature

SI3(Sea-ice temperature/

Concentration/depth)

Ocean → Atmosphere

MCT3)-based 

Coupler

KIM1) v3.7 ATM 
[NE180/L91(Medium-range) or NE090/L91(Seasonal)]

1) Korean Integrated Model

2) Nucleus for European 

Modelling of the Ocean

3) Model Coupling Toolkit 

Hourly interacting

About 20% increase 

in wall clock time

Ocean model

unCPL Bias CPL Bias

Ocean TemperatureSST Bias aginst OSTIA (+240hr)

ANAL CPL BiasunCPL Bias
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Time series of RMSETMP Bias against lFS anal (+120hr)
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𝐶𝑚 𝐶ℎ 𝐶𝑞 𝑧0𝑚

𝑇s

𝜏 = 𝜌𝐶𝑃𝑪𝒎𝑈𝑈z

𝐶𝑚= 𝑘2 𝑙𝑛
𝑧

𝒛𝟎𝒎
− 𝜑𝑚

−2

𝐻0 = −𝜌𝐶𝑃𝑪𝒕𝑈 𝜃𝑠 − 𝜃z

𝐶𝑡 = 𝑘2 𝑙𝑛
𝑧

𝑧0𝑚
− 𝜑𝑚

−1

𝑙𝑛
𝑧

𝑧0𝑡
− 𝜑𝑡

−1

𝐸0 = −𝜌𝐿𝑪𝒒𝑈 𝑞𝑠 − 𝑞z

𝐶𝑞 = 𝑘2 𝑙𝑛
𝑧

𝑧0𝑚
− 𝜑𝑚

−1

𝑙𝑛
𝑧

𝑧0𝑞
− 𝜑𝑞

−1

COARE3.0:   𝑧0𝑡 = 5.5x10−5𝑅𝑒−0.6 B-G:  𝒛𝟎𝒕 = 𝑧0𝑚exp(−2.67𝑅𝑒
0.25 + 2.57)

z = δ

𝑧1(0.5 m)

𝑧3 (2.67 m)

𝑻𝒔 = 𝑇1 + 𝛥 𝑇c + 𝛥 𝑇w

2) Warm layer: caused by insolation

- T10 with a correction considering the shallowest level of the ocean model 

𝜕

𝜕𝑡
𝑇𝛿 − 𝑇3 =

(𝜈 + 1)(𝑄 + 𝑅(δ) − 𝑅 𝑧3 )

𝑑𝜈𝜌𝑤𝑐𝑤
−

𝜈 + 1 𝜅𝑢𝑤 ∗ 𝑓 𝐿𝑎

𝑑𝜙𝑡 𝜁
𝑇𝛿 − 𝑇3

𝛥𝑇w = 𝑇𝛿 - 𝑇1 = ቊ
(𝑇𝛿 −𝑇3) −(𝑇1 − 𝑇3), 𝑇𝛿− 𝑇3 > 𝑇1 − 𝑇3
0. , 𝑇𝛿− 𝑇3 ≤ 𝑇1 − 𝑇3

1) Cool-skin layer: caused by non-solar heat flux

- A02 which includes the relaxation timescale as the 

function of the wind intensity 

𝛥𝑇𝑐 =
𝑄𝛿

𝑘
𝛿 =

𝜆𝜈

𝑢∗
,,

𝜆 =
𝑢∗𝑘𝐶

ϒ𝜌𝑤𝑐𝑤ℎ𝜈
ϒ = ቐ

0.2𝑈 + 0.5 , U ≤ 7.5 𝑚𝑠−1

1.6𝑈 − 10,
6 ,

7.5 𝑚𝑠−1 < 𝑈 < 10 𝑚𝑠−1

10 𝑚𝑠−1 < 𝑈

,

* A02: Artale et al. 2002

T10: Takaya et al. 2010


