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The southeastern coastal area of the Korean peninsula has a complex terrain including an irregular coastline

and moderately high mountains. This implies that mesoscale circulations such as mountain-valley breeze and

land-sea breeze can play an important role in wind field and ocean forcing. In this study, to improve the accu-

racy of complex coastal wind field(surface wind and

sea surface wind), we carried out the sensitivity experi-

ments based on PBL schemes in PSU/NCAR Mesoscale Model (MM35), which is being used in the operational

system at Korea Meteorological Administration. Four

widely used PBL parameterization schemes in sensitivity

experiments were chosen: Medium-Range Forecast (MRF), High-resolution Blackadar, Eta, and Gayno-Seaman
scheme. Thereafter, case(2004. 8. 26 - 8. 27) of weak-gradient flows was simulated, and the time series and the

vertical profiles of the simulated wind speed and wind
servations (AWS, BUOY) and QuikSCAT data.
In the simulated results, the strength of wind speed

direction were compared with those of hourly surface ob-

of all schemes was overestimated in complex coastal re-

gions, while that of about four different schemes was underestimated in islands and over the sea. Sea surface

wind using the Eta scheme showed the highest wind
observational data. Horizontal distribution of the simu
servational data in case of all schemes. Simulated and
ilar under boundary layer(about 1 km), however the s
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speed over the sea and its distribution was similar to the
lated wind direction was very similar to that of real ob-
observed vertical distribution of wind field was also sim-
imulated wind speed was underestimated in upper layer.

surface wind, PBL schemes, MM5
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Fig. 1. Nested model domains used in this study
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Table 1. Summary of Planetary Boundary Layer

Physics Scheme Description
Suitable for high resolution in PBL
Case 1 (MF) MRF Efficient scheme based on Troen-Mahrt representation of countergradient

term and K profile in the well mixed PBL

Suitable for high resolution PBL

Case 2 (BK) Blackdar Four stability regimes including free convective mixed layer

Mellor-Yamada scheme as used in the Eta model

Predicts TKE and has local vertical mixing

Based on Mellor-Yamada TKE prediction

Case 4 (GS) Gayno-seaman Distinguished from others by the use of liquid-water potential temperature
as a conserved variable

Case 3 (ET) Eta

Table 2. Summary of sensitivity experiments

CASE 1 (MF) CASE 2 (BK) CASE 3 (ET) CASE 4 (GS)
Explicit Moisture Mix Phase
Cumulus Kain-Fritsch 2
PBL MRF Blackadar Eta Gayno-Seaman
Radiation Cloud-radiation
Soil 5 layer Soil model
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Table 3. The comparison of observed and simulated wind speed at 1500 LST on 26 and at 0600 LST on 27

August, 2004
1500 LST on 26 August, 2004 0600 LST on 27 August, 2004
Site OB MF BK ET GS OB MF BK ET GS
Coastal Geumnam 31 1.37 250 354 292 25 471 376 6.61 6.00
area Samchenpo 1.1 39 374 2.49 462 0.3 301 224 213 2.0
(AWS) Jinbuk 06 3.37 423 357 407 08 394 410 438 463
Jinhae 13 3.76 344 403 362 04 513 4.26 437 6.42
Inner Gadeokdo 71 447 512 535 464 40 578 6.46 6.83 6.19
sea Seoimal 51 369 341 4.9 393 89 6.52 7.23 752 5.98
(AWS) Maemuldo 98 530 521 6.14 510 6.9 717 814 862 749
Yokjido 05 465 425 5.72 445 34 6.27 705 7.34 558
Geoje Buoy 87 4.82 455 5.44 431 11.3 6.69 756 783 783
Open  QuikSCAT 1 11.14 445 400 583 443 868 593 650 743 497
sea QuikSCAT 2 12.73 459 452 6.06 458 947 6.11 7.06 766 565
QuikSCAT 3 12.53 503 516 6.09 476 10.20 6.43 7.33 153 545
1500 LST Aug. 26, 2004
1500 LST Aug. 26, 2004 4000
4000 ‘_7/’{7 ob
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Fig. 4. Vertical profiles on height of observed and simulated wind direction and wind speed at 1500 LST on 26
August, 2004. ’
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AF-AFgd-0Fd-F42-484
RE #EFAHEANA #F gro ofF ZAsA 4 0 4
Gt B99 A% AA40E voR o B VT FRm TS @
Z 849 gtoH 53 A &9 A4 B
S e T AR SN aa Ne 4% Ame AROIR, Y
o} AT ABe AL wolg Tdo] BE Yoo B2 #57E Jeldth Table 42 F
SAlE BYZ UJEUAT $29 Au= ga xS0 H¥ RMSES BIASS $AA FFolth. d¢t
o)g ugu Ak ATE md go] w5 gug 9NN ddes ATS dARoE RMSE @]
olz AaA Ut MAHe AEE tha xo] o rstel & WAs AFE Hoju gioh d AHEF
z wdg. dErdi) Fdg 2YAAYE o8 Case MF)
2279, AP AL Wo| W= BEAHE o) o] detx|Ho e uHAE HAEA EosHA
Ao AAA HHL ojr AT wzsgoy = U EAAGH fFHGAIME 2 FE T} vol
L5 2 o8 Heon md go] Bx gt © ASLE UERRH AW Case AET)l f3iA
Bk @A 3 TS ek ojae mde]  AHEE wEEe] A4, AR doF e Case
2ag Qo] od Tao Pagazs 2 wast O W& EFREEAVASG AHEGS d5%e T
A B oglon WA wests ArE: zg  Hol Fste A Fd FHS B Fes
Hohs 5004 o 2 Ao Asan  Re® HERT.
34. FAA 4
o 2 ylakAlo] £uy {R=Rkv oz | 4"9"(4:%!73%
- ’ : ; dq A4F odF 2R AHE FU MM5 23 W
o Wz detstth weba Fde B9 SAR o BEAAZ A4 Tagde me wEge
Ne F9 74ze A9 FAo wE 2adel e e e L e
529 Avugt U TE:@’% T, 1 AHE T4, 944, A
4 ARy F&o) Ave 43 vasy) ga, N8 TEGFAY B4E FHoL ALY
RMSE(Root mean square error)$} BIASE A4tst FREE w4 A, %e%fgﬁﬁigﬁmﬁﬂ
%th BIASE BExerl WFgozEe Hold Ao FEEXE AR Y Hgd e 2 Ao
Hejg Holw, RMSEE S ®F Axe T Hold Ehoy dddng Faees 2oh
Ju), = oAe ga A4 BE A gEyoz Aol wWeh thh 2 AolE B{H. Rojd CaseEol
Aopihd Aolzk EAE vehdth of wgge AAHOE ¥5 gun ofF THS BHled o
Z2 paAngd A2z A3 AeHy ae  TOAME Case JED] siFAA e Z3T2 2 2o
ohgs 2o daon FHEX G FAEH YT
\ AALE B4 23, Zd mpggo] AgdA
BIAS= 5 33( Yiui = Vi) (1Y 1000 m 329 AAZAAE vEd B2 ZH F
Table 4. Statistics of RMSE and BIAS for wind speed
RMSE BIAS
Site ME BK ET GS MF BK ET G
Coastal Geumnam 1.898 1.937 2734 2456 1.066 1120 2.060 1675
area Siamcheonpo 2221 1.913 1.836 2.009 1812 1.405 1.383 144
(AWS) ]}nbuk 1929 2.261 2.546 2.363 1570 1.906 2115 1.957
Jinhae 3153 2.872 3.141 3402 2785 2.573 274 3.022
Gadeokdo 2.557 2.450 2402 2598 -0.152 0.204 0.582 -0.203
Inner sea  Seoimal 2.156 2.020 1724 2.302 -1.346 -1.100 -0.409 -1.607
(AWS)  Maemuldo 3.346 3.019 2.388 3251 -2.845 -2.300 -1.500 -2.68
Yokjido 3509 3.560 4.3 3319 3337 3.365 4249 3130
Geoje Buoy 3723 3.290 2.667 3712 -3.566 -3.060 -2425 -3.520
Open sea QUJ:kSCAT 1 4525 4575 3.237 4780 -4.151 -394 -2.666 -4516
QuikSCAT 2 5.376 5131 4.092 5487 -4.844 -4.338 -3.353 ~5.006
QuikSCAT 3 5.148 4671 4124 5518 -4.758 -4.241 -3.554 -5.147
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