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Mellor-Yamada level 2.5 scheme 2
Generic Length Scale(GLS) Umlauf(2003) 2

2 -ε
(2.2.6.48)  

 

ε=            

n 2

GLS
 

+ ( — ε)+ [( + ) ] 

Schmidt  

=                       

    =

Mellor-Yamada level 2.5 scheme (Mellor-Yamada 1974) (2.2.6.56), 
(2.2.6.57) (2.2.6.58) =0, =1, n=1  



 
25 

 

2.3.6.6 (First-order closure)YSU ACM2 PBL  
YSU(Hong,2006) ACM2(Pleim 2007b)

(CBL) Profile
Profile Parameterization

Monin-obukhov 

( )
 (2.2.6.1) YSU ACM2

YSU
( )

 

 



 
26 

 

2.3.6.7 TKE (TKE closure)MYJ,QNSE, BouLac PBL  
MYJ,QNSE, BouLac PBL (one-and-a-half order closure)

TKE
 

CBL(  
clear-air convective boundary layer) SBL( )

2.2.6.63 PBL
PBL TKE

,Janjic(1990)(MYJ),Sukoriansky et al.(2005),(QNSE) Bougeault and 
Lacarrere(1989)(BouLac)  

QNSE PBL
QNSE PBL

/
(Sukoriansky et al.2005)

(Galperin and 
Sukoriansky 2010)  



 
27 

 

2.3.6.8  

PBL BouLac PBL
WRF PBL

 
1.MM5 (Zhang and Anthes 1982) YSU PBL  
2.PX (Pleim 2006) ACM2 PBL  
3.Eta (Janjic 1990) MYJ PBL  
4.QNSE QNSE (Galperin and Sukoriansky  
2010) QNSE PBL(Skamarock et al 2008). 
 
Eta BouLac

 

‘1’ ‘s’ ( )
PBL 2m

10m
 

 



 
28 

 

 
 

2002,09. 

 . 

B2( ) Vol.65,No1
pp.376-380 2009  

54 pp.286-290 2007  

WRF
55 pp.331-335 2008  

2008 2
55 pp.166-170 2008  

Kim, S. Y., Yasuda, T. and Mase, H.: Numerical Analysis of Effects of Tidal Variations 
on Storm Surges and Waves,Applied Ocean Research, Vol.30, pp.311-322 2008  

Skamarock, W. C., Klemp, J. B., Dudhia, J., Gill, D. O., Barker, D.M., Duda, M. G., 
Huang, X.-Y., Wang, W., and Powers., J. G.: A description of the Advanced 
Research WRF Version3, NCAR/TN-475+STR, pp.113 2008  

B2( ) Vol. 
66 No.1 pp.221-225 2010  

55 pp.321-325 2008  
WaveSetup

48 pp.286-290 2001  
Flather, R.A.: A storm surge prediction model for the Northern Bay of Bengal with 

application to the cyclone disaster in April 1991. J. Phys. Oceanogr. Vol.24, pp. 
172-190 1994  

Kim, S. Y., Yasuda, T. and Mase, H.: Wave set-up in the storm surge along open coasts 
during Typhoon Anita, Coastal Engineering., Vol.57, pp.631-642 2010  

 pp 15 21, 



 
29 

 

pp 97 100,2012,07. 
4 2003  

: 4
 2007,08. 

WRF  
,2012. 

Tracey H.Tom
WRF

B2( ) Vol.68,No2,pp.1236-1240, 2012  
: WRF

B2( )Vol.67 No2 pp.426-430, 2011. 
4DVAR 9918

B2( ) Vol.66,No1,pp.381-385, 2010. 
Tracey H.Tom GFS-WRF-SWAN

52 pp.181-185, 2005. 
4

B2( ) Vol.B2-65 pp.381-385,2009. 

No.29 B-1 pp.229-239 1896  

43 pp.266-270 1996  
43

pp.B-6-1-14 2007  

53 pp.1276-1280 2006  
WRF: A mesoscale numerical weather prediction model, NCAR (the National Center 

for Atmospheric Research),http://wrf-model.org/ . 
 
  



 
30 

 

 

3.1 SuWAT  

SWAN SWAN
 

 

3.2  



 
31 

 

3.3  



 
32 

 



 
33 

 

3.4  

u



 
34 

 



 
35 

 

3.5  

3.5.1  



 
36 

 

3.5.2  

 

 



 
37 

 

 



 
38 

 

3.5.3

SWAN Hasselmann(1974)
WAMDI (1988)  

p Pierson-Moskowitz
=  

Komen Janssen
SWAN =4.10 Janssen(1992)

= .36 Komen(1984)
=0.5  =4  

 



 
39 

 

SWAN Hasselmann JONSWAP
Collins(1972) Madsen 3

(3.5.21)
 

  
Collins JONSWAP

 

0.015
 

Madsen JONSWAP
 



 
40 

 

Hasselmann
JONSWAP

SWAN Battjes and Janssen(1978) bore-based
 

Eldeberky and Battjes SWAN



 
41 

 

SWAN  

3.5.4  

 



 
42 

 

Hasselmann(1963)

 
4 (Discrete Interaction 

Approximaton,DIA)
2 4

 



 
43 

 

JONSWAP

(Komen et al.1994)
 
3  

SWAN
3 3

 
Eldeberky and Battjes(1995) 3

Eldeberky(1996) 3 LTA(Lumped Triad 
Approximation) SWAN

Ursell



 
44 

 

Ursell (ε/σ)

Ursell 1 1
1 Madsen

S rensen(1993)  

3.5.5 Lalbeharry  
Lalbeharry  

(eikonal equation)



 
45 

 

SWAN 
WAM Cycle-3 WAM Cycle-4 

WAM Cycle-3 Komen (1984) 
Cycle-4 Janssen (1989) 

WAM Hersbach  janssen(1999) 
(3.5.49)  

SWAN Phillips 
Ris (1997) (3.5.48) Phillips

SWAN WAM Cycle-4 
shift growth parameter =0.01 Hersbach

Janssen (1999) Ris (1997) 
WAM Cycle-4 Lalbeharry et 

al.(2004) SWAN  Hersbach  janssen 
(1999) SWAN 

 
Lalbeharry SWAN

g
 

janssen(1991) Lalbeharry (2004)
Tom

SuWAT  

3.6  

SWAN

SuWAT



 
46 

 

(Message Passing 
Interface)

1/2 1/3 . 
3-1 SuWAT

3-2 WRF

2 1
1 N

 
 
 
 

3-1  

 

 

 

 

 

3-2  



 
47 

 

 

 
4.1  

 

WRF  
WRF 2

1 6 1 3 two-way
1 WRF-NF

6 FNL
2

WRF-NA WRF-NF
2 3 4
WRF

1 12150m 2 4050m 3 1350m
4 450m, 5 150m, 6 50m  

( )
Myers 148

 
2004 18 0418

2003 14 0314
3:1 6

MPI Message Passing Interface
6 4-1 4-2  

spin-up
240 WRF

 
( Δt

) 1s
Δt 900s 900s  

WRF-NA-WDC, WRF-NA-HD,
WRF-NF-WDC, WRF-NF-HD 4 FM-WDC, FM-HD 2

6 WRF Nudging All,



 
48 

 

WRF Nudging 1st, FM(
Myers )(SGW Super Gradient Wind))

 



 
49 
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3 SWAN
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(Radiation Stress)
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WRF (Weather Research andForecasting model) ,
,

, . 
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4.4.1  
 0418 7
WRF 4-23

( 10m  
) (CC) Root Mean Square (NRMSE)

 
PBL scheme 

sub-grid-scale flux PBL scheme 

PBL  
4.2 PBL 6 PBL 

0418 PBL
 

4.2  

 
4.3 Case1 Mellor

Yamada and Janjic sheme(MYJ) Yonsei University scheme(YSU)
Asymmetric Convective Model(ACM2)

Quasi-Nomal Scale Elimination(QNSE) Mellor,Yamada Nakanishi and Niino Level 
2.5(MYNN2) WRF3.0 WRF3.1  

4.3 WRF
 

   (m) 

Domain No.  Case 1 Case 2 

D1 115° E~155° E 
15° N~50° N 20000.0 12000.0 

D2 125° E~143° E 
33° N~45° N 6,666.7 4000.0 

D3 130° E~137° E 
34° N~37° N 2222.2 1333.3 
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4.3 Case1 Case2

4.2 PBL Yonsei University scheme(YSU) PBL1
 

(simple ocean mixed layer model)
Donelan

4.3 Case2
PBL  

4.3 Case2 PBL 4-24
Non Linear Linear

D3
Nonlinear01, Nonlinear02

Linear,Nonlinear01, Nonlinear02 38,35,40
η( ) 0.995 0.9974 0.9994

45m,22m,13m η

WRF USGS 30
50m

Case2 PBL1  

4-24  
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4.4.2  
WRF
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PBL

 
(1) PBL  

4-25 St02 St04,St06 PBL
(a) (b) PBL PBL0

10m UV10 UV PBL

St06 PBL0 20m/s
PBL (DIR)

PBL
60 (SLP)

PBL  

4-25 PBL scheme 10m  (UV10)  (UV)  
 (DIR)  (SLP)  
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PBL0 PBL 2 
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4-26 PBL scheme 10m  (UV10)  (UV)  
 (CC) Root Mean Square (NRMSE) 
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4-27  (DIR) PBL 2 
 (SLP) , PBL 

NRMSE 0 CC 0.99 PBL 
 

 

4-27 PBL scheme CC NRMSE 
 

PBL 2 4-28 (DIR) 
CC PBL 0.02 UV10 0.15 UV
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&time_control 
 run_days                            = 6, 
 run_hours                           = 0, 
 run_minutes                         = 0, 
 run_seconds                         = 0, 
 start_year                           = 2004, 2004, 2004, 
 start_month                         = 09,   09,   09, 
 start_day                            = 04,   04,   04, 
 start_hour                           = 06,   06,   06, 
 start_minute                         = 00,   00,   00, 
 start_second                         = 00,   00,   00, 
 end_year                            = 2004, 2004, 2004, 
 end_month                          = 09,   09,   09, 
 end_day                             = 10,   10,   10, 
 end_hour                            = 06,   06,   06, 
 end_minute                          = 00,   00,   00, 
 end_second                          = 00,   00,   00, 
 interval_seconds                     = 21600, 
 input_from_file                      = .true.,.true.,.true., 
 history_interval                     = 60,  60,   60, 
 frames_per_outfile                   = 1000, 1000, 1000, 
 restart                              = .false., 
 restart_interval                      = 1440, 
 io_form_history                      = 2, 
 io_form_restart                      = 2, 
 io_form_input                       = 2, 
 io_form_boundary                   = 2, 
 debug_level                         = 0, 
 / 
 
 &domains 
eta_levels                           = 1.000, 0.995, 0.990, 0.985, 0.980, 
        0.970, 0.960, 0.950, 0.940, 0.930, 
        0.920, 0.910, 0.900, 0.880, 0.860, 
        0.830, 0.800, 0.770, 0.740, 0.710, 
        0.680, 0.640, 0.600, 0.560, 0.520, 
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        0.480, 0.440, 0.400, 0.360, 0.320, 
        0.280, 0.240, 0.200, 0.160, 0.120, 
        0.080, 0.040, 0.000 
 time_step                           = 60, 
 time_step_fract_num                 = 0, 
 time_step_fract_den                  = 1, 
 max_dom                            = 3, 
 e_we                                = 348,355,382, 
 e_sn                                = 350,319,385, 
e_vert                               = 38,38,38, 
p_top_requested                      = 2000, 
num_metgrid_levels                  = 27, 
 num_metgrid_soil_levels             = 2, 
 dx                                  = 12000,4000,1333.333, 
 dy                                  = 12000,4000,1333.333, 
 grid_id                              = 1,2,3, 
 parent_id                            = 1,1,2, 
 i_parent_start                       = 1,110,81, 
 j_parent_start                       = 1,113,34, 
 parent_grid_ratio                    = 1,3,3, 
 parent_time_step_ratio               = 1,3,3, 
 feedback                             = 1, 
 smooth_option                        = 0, 
 / 
 
 &physics 
 mp_physics                         = 8,     8,     8, 
 ra_lw_physics                       = 1,     1,     1, 
 ra_sw_physics                       = 2,     2,     2, 
 radt                                = 10,    10,    10, 
 sf_sfclay_physics                    = 1,     1,     1, 
 sf_surface_physics                   = 1,     1,     1, 
 bl_pbl_physics                      = 1,     1,     1, 
 bldt                                = 0,     0,     0, 
 cu_physics                          = 1,     0,     0, 
 cudt                                = 5,     5,     5, 
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 isfflx                              = 1, 
 ifsnow                             = 0, 
 icloud                             = 1, 
 surface_input_source               = 1, 
 num_soil_layers                    = 4, 
 sf_urban_physics                   = 0,     0,     0, 
 maxiens                           = 1, 
 maxens                            = 3, 
 maxens2                           = 3, 
 maxens3                           = 16, 
 ensdim                            = 144, 
 / 
 
 &fdda 
 grid_fdda                           = 1,     1,     1, 
 gfdda_inname                       = "wrffdda_d<domain>", 
 gfdda_end_h                         = 144,   144,   144, 
 gfdda_interval_m                    = 360,   360,   360, 
 fgdt                                = 0,     0,     0, 
 if_no_pbl_nudging_uv                = 0,     0,     0, 
 if_no_pbl_nudging_t                 = 1,     1,     1, 
 if_no_pbl_nudging_q                 = 1,     1,     1, 
 if_zfac_uv                           = 0,     0,     0, 
  k_zfac_uv                          = 10,   10,    10, 
 if_zfac_t                             = 0,     0,     0, 
  k_zfac_t                            = 10,   10,    10, 
 if_zfac_q                             = 0,     0,     0, 
  k_zfac_q                            = 10,   10,    10, 
 guv                                 = 0.0003,     0.0003,     0.0003, 
 gt                                  = 0.0003,     0.0003,     0.0003, 
 gq                                  = 0.0003,     0.0003,     0.0003, 
 if_ramping                          = 1, 
 dtramp_min                        = 60.0, 
 io_form_gfdda                       = 2, 
 / 
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 &dynamics 
 w_damping                         = 0, 
 diff_opt                            = 1, 
 km_opt                            = 4, 
 diff_6th_opt                        = 0,      0,      0, 
 diff_6th_factor                     = 0.12,   0.12,   0.12, 
 base_temp                         = 290., 
 damp_opt                          = 0, 
 zdamp                             = 5000.,  5000.,  5000., 
 dampcoef                          = 0.2,    0.2,    0.2, 
 khdif                               = 0,      0,      0, 
 kvdif                               = 0,      0,      0, 
 non_hydrostatic                     = .true., .true., .true., 
 moist_adv_opt                      = 1,      1,      1,      
 scalar_adv_opt                      = 1,      1,      1,      
 / 
 
 &bdy_control 
 spec_bdy_width                     = 5, 
 spec_zone                          = 1, 
 relax_zone                          = 4, 
 specified                           = .true., .false.,.false., 
 nested                             = .false., .true., .true., 
 / 
 
 &grib2 
 / 
 
 &namelist_quilt 
 nio_tasks_per_group = 0, 
 nio_groups = 1, 
 / 
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&share 
 wrf_core = 'ARW', 
 max_dom = 3, 
 start_date = '2004-09-04_06:00:00', '2004-09-04_06:00:00', '2004-09-04_06:00:00',  
 end_date   = '2004-09-10_06:00:00', '2004-09-10_06:00:00', '2004-09-10_06:00:00',  
 interval_seconds = 21600, 
 io_form_geogrid = 2, 
 opt_output_from_geogrid_path = '/home/data_4TB/WRF/cases/matsuura2/', 
 debug_level = 0, 
/ 
 
&geogrid 
 parent_id         = 1,1,2, 
 parent_grid_ratio = 1,3,3, 
 i_parent_start    = 1,110,81, 
 j_parent_start    = 1,113,34, 
 e_we          = 348,355,382, 
 e_sn          = 350,319,385, 
 geog_data_res = '5m','2m','30s', 
 dx = 12000, 
 dy = 12000, 
 map_proj =  'mercator', 
 ref_lat   = 39.516, 
 ref_lon   = 135.88, 
 truelat1  = 39.516, 
 truelat2  = 0, 
 stand_lon = 135.88, 
 geog_data_path = '/home/data_4TB/WRF/geog', 
 opt_geogrid_tbl_path = '/home/data_4TB/WRF/cases/matsuura2/', 
 ref_x = 174.0, 
 ref_y = 175.0, 
/ 
 
&ungrib 
 out_format = 'WPS', 
 prefix = 'FILE', 
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/ 
 
&metgrid 
 fg_name = 'FILE', 
 io_form_metgrid = 2, 
 opt_output_from_metgrid_path = '/home/data_4TB/WRF/cases/matsuura2/', 
 opt_metgrid_tbl_path = '/home/data_4TB/WRF/cases/matsuura2/', 
/ 
 
&mod_levs 
 press_pa = 201300 , 200100 , 100000 , 
             95000 ,  90000 , 
             85000 ,  80000 , 
             75000 ,  70000 , 
             65000 ,  60000 , 
             55000 ,  50000 , 
             45000 ,  40000 , 
             35000 ,  30000 , 
             25000 ,  20000 , 
             15000 ,  10000 , 
              5000 ,   1000 
 / 
 
 
&domain_wizard 
 grib_data_path = '/home/data_4TB/WRF/datafiles', 
 grib_vtable = 'Vtable.GFS', 
 dwiz_name    =matsuura2 
 dwiz_desc    = 
 dwiz_user_rect_x1 =1639 
 dwiz_user_rect_y1 =173 
 dwiz_user_rect_x2 =1915 
 dwiz_user_rect_y2 =396 
 dwiz_show_political =true 
 dwiz_center_over_gmt =true 
 dwiz_latlon_space_in_deg =10 
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 dwiz_latlon_linecolor =-8355712 
 dwiz_map_scale_pct =25 
 dwiz_map_vert_scrollbar_pos =0 
 dwiz_map_horiz_scrollbar_pos =0 
 dwiz_gridpt_dist_km =12.0 
 dwiz_mpi_command =mpiexec -n 24 
 dwiz_tcvitals =null 
/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


