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Abstract Ocean mixed layer (OML) depth affects diurnal cycle of sea surface temperature
(SST) induced by change of solar radiation absorption and heat budget in ocean. The diurnal
SST variation can lead to convection over the ocean, which can impact on localized precipita-
tion both over coastal and inland. In this study, we investigate the OML characteristics affecting
the diurnal cycle of SST for the Korean Peninsula and surrounding areas. To analyze OML char-
acteristics, HYCOM oceanic mixed layer depth (MLD) and wind field at 10 m from ERA-
interim during 2008~2016 are used. In the winter, MLD is deeply formed when the strong wind
field is located on perpendicular to continental slope over deep seafloor areas. Besides, cooling
SST-induced vertical mixing in OML is reinforced by dry cold air originated from Siberia. The
OML in summer is shallowly distributed about 20 m. In order to estimate the impact of OML
model in high resolution NWP model, four experimental simulations are performed. At this
time, the prognostic scheme of skin SST is applied in NWP to simulate diurnal SST. The simu-
lation results show that CNTL (off-OML) overestimates diurnal cycle of SST, while EXPs (on-
OML) indicate similar results to observations. The prediction performance for precipitation of
EXPs shows improvement compared with CNTL over coastal as well as inland. This results
suggest that the application of the OML model in summer season can contribute to improving
the prediction for performance of SST and precipitation over coastal area and inland.

Key words: Sea surface temperature, diurnal cycle, ocean mixed layer, mixed layer depth,
NWP
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Fig. 1. (a) Observation stations of AWS (dot) and buoy (asterisk) from KMA and (b) domain information of NWP experiments.

Shaded area means the Seoul region in (a).
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Table 1. Model configuration of NWP experiments.
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Contents CNTL | EXPI | EXP2
Simulation time 0000 UTC 28 June 2016~0000 UTC 08 July 2016
Domains D1: 5 km (235 x 283); D2: 1 km (266 x 266)
Initial data ) HYCOM MLD HYCOM MLD
(mixed layer depth) daily mean seasonal mean climatology

Microphysics

WRF double moment, 6-class

PBL

YSU

Land surface model

Noah land-surface model

Skin SST

A prognostic 7, Scheme (Zeng and Beljaars, 2005)
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Fig. 2. The monthly mean oceanic MLD and 10 m wind fields during 2008~2016 from HY COM global analysis.
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Fig. 4. The monthly mean oceanic MLD in (a) June, (b) July, and (c¢) August during 2008~2016 from HYCOM global analysis.
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Fig. 6. The time series of (a, b) sea surface temperature (SST), (c, d) temperature at 2 m (T2), (e, f) relative humidity at 2 m
(RH), (g, h) wind speed at 10 m (WS) and (i, j) sea level pressure (PS) from 28 June to 8 July 2016. Dotted line is observation
obtained from ocean buoys and solid lines indicate experiments (black: CNTL, red: EXP1, blue: EXP2). Numbers in
parenthesis represent RMSE between observation and experiments (left: Oeyeondo, right: Incheon).
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Table 2. 24-hr correlation coefficients of temperature at 2 m (T2), relative humidity (RH) and wind speed at 10 m (WS)
between experimental results and AWS observations over Seoul area with each forecast times. The shaded values represent the

highest correlation coefficient in the average values.

Forecast time (hrs)

Vars. Expr.
24 48 72 9% 120 144 168 192 216 240 Avg
CNTL 0.41 0.35 0.37 0.25 0.31 0.33 0.40 0.48 0.30 0.17 0.34
T2 EXPI 0.49 0.51 0.56 0.40 0.47 0.42 0.40 0.43 0.60 0.32 0.46
EXP2 0.49 0.50 0.55 0.39 0.50 0.45 0.44 042 0.53 0.37 0.47
CNTL 0.39 0.58 0.63 0.22 0.36 0.46 0.32 0.22 0.18 0.13 0.35
RH EXP1 0.36 0.63 0.60 0.27 0.50 0.47 0.31 0.12 0.32 0.30 0.39
EXP2 0.35 0.64 0.63 0.29 0.43 0.54 0.31 0.15 0.37 0.29 0.40
CNTL -0.01 0.05 0.06 0.09 0.02 0.00 0.23 0.00 0.02 0.02 0.05
WS EXP1 -0.02 -0.05 0.01 0.06 -0.07 0.01 0.16 0.06 -0.03 0.05 0.02
EXP2 -0.02 -0.01 -0.03 0.02 -0.02 0.04 0.21 0.04 0.01 -0.04 0.02
°SgfgS-arwsrnovmo3RissRR88s233R8s (MM

Fig. 8. (a) The radar image of 1-hr accumulated rainfall from KMA and (b) simulated 1-hr accumulated rainfall in CNTL, (c)

EXP1, and (d) EXP2 at 0300 UTC 1 July 2016.
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Table 3. The 2x2 contingency table for evaluating
predictability of rainfall.

Observations
Yes No
Forecasts Yes (a) Hits (b) False alarms
No  (c)Misses  (d) Correct negatives
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