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Motivation

Coupling of the ocean component in RCMs was an
important step towards the development of regional

earth system models
Horizontal resolution issue:

— For atmosphere, we need 10-20 to sufficiently

represent topographic effects on climate change

— For ocean, we need at least 10 km to resolve the

ocean mesoscale eddies



Model framework
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Experimental design

60N -

30N -
CORE Il forced

120E  150E 180  150W  120W  90W
Sensitivity experiments with RegCM4_LICOM: Different cumulus
parameterization schemes (Kain-Fritsch, Tiedtke, Emanuel)

Simulation Period: 20041101-20051201



Simulated JJA mean SST biases
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For SST, the simulation with Tiedtke scheme is comparable to that
with Emanuel scheme, but the simulation with KF scheme shows
overall cold biases Zou et al. Climate Dynamics, 2019



Probability density function (PDF) distribution of SST biases
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Observed and simulated rainfall averaged from June to August of 2005

(a) TRMM3B42 JJA
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Simulation with Tiedtke scheme exhibits the best performance in the
simulation of summer rainfall over WNP, especially over monsoon trough

Zou et al. Climate Dynamics, 2019



Monsoon circulation (low-level wind, subtropical high)
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Time evolution of rainfall and subtropical high averaged
between 110°E and 130°E from May 1 to August 31
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Why does the simulation with the Tiedtke scheme well
capture the rainfall over the monsoon trough?

(a) TRMM3B42 JJA (b) CPL_EM JJA
40N [ 40N . j
30N 30N
20N 20N
TRMM Emanuel
10N 10N
EQ EQ
110E 120E 130E 140E 150E 160E 110E 120E 130E 140E 150E 160E
(c) CPL_Tie JJA (d) CPL_KF JJA
40N ' B 40N - = ] e
30N 30N

20N &%

Tiedtke 2N :

10N 10N

< :ﬁl., . ’._“3 M ° - °
- e Kain-Fritsch

=

T

110E 120E 130E 140E 150E 160E 110E 120E 130E 140E 150E 160E



Level (hPa)

Condensation heating (apparent moisture sink)
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Relationship between the daily convective available potential energy and

the precipitation over the monsoon trough from June 1 to August 31
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Negative correlation suggests that the convection over the monsoon trough is more closely
tied to the tropospheric large-scale forcing rather than the boundary layer forcing



Relationship between the vertical velocity at 925hPa and the
precipitation over the monsoon trough

(a) TRMM&ERAIM
MRS NSRS R

R=0.65 (b) CPL_EM
30 i 28 el 1

OBS
(0.65)

Emanuel
(0.88)

Precipitation
T
Precipitation

-1.0 0.0 1.0 2.0 3.0 4.0 5.0 20 10 00 10 20 30 40 50
Omega at 925hPa (*-100) Omega at 925hPa (*-100)
(c) CPL_Tie R=0.78 (d) CPL_KF R=0.96
21 e by 1 1 1 | I 35 . PRI T ST T ST NSNS N T NS -
L 30 4 2
25 o
Tie S - 5 i KF

g g 20 - -

(O 78) g T 15 s (0.96)
[] ] @ [
o - o [
10 4 -
L 5 _

0 T T T T T

N
o

10 00 1.0 20 30 40 50 6.0 - 2 4 6 8 10
Omega at 925hPa (*-100) Omega at 925hPa (*-100)

In CPL_KF, the response to the low-level vertical velocity was too strong



RegCM4 _LICOM with Tiedtke scheme shows reasonable
performance in the simulation of WNP summer monsoon

How about the performance of WRF4_LICOM? Regional
ocean-atmosphere coupled Model intercomparison...



Non-hydrostatic
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Concluding Remarks

@ Apply the regional ocean-atmosphere coupled model to
CORDEX domain

€ Coordinate the regional coupled model inter-comparison
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