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1.1 O0Udng

O000o00o0o0oo0o0ooo0o0O0 SCALE-ERMOOOOOOOOOOOOOOOODODODODDO
00000 SCALE version 5450 000000000000SCALEOOOOOOOOOOOOO
00 SCALE-RMOOO000O0 SCALE-GMOOO0O00O00O00O0O0SCALE-RMOOO0O0O00O0O
O0000000O0SCALE-GMOO0OO00O00000O00000000000000

OO000O0000O000000 1000 SCALEOOOO0OO0 20000000000000R0
ooooooooooobooooo siooooooooo s20b00000000000o00o0n
SCALE-RMOO0000O000O000O00O0O000C000O0000000000000000000O
OOSCALE-RMOO0OO0O0000O0OO0O0OO00O0OO0O0OO0000000 40005000000
ooooooooooooboobooboooOooooooooooooboOobObOoOoooDOObODoOogo
oooboooooooooobooooobooooooooooon

0000000000000 0000000000SCALEwer’'s00000000O0
scale-users@ml.riken.jp 0000000000

1.1.1 SCALEOO?

SCALE (Scalable Computing for Advanced Library and Environment) 00000000000
ooooooooooooodooooooooooooooooooooooooooooggg
ooobooooooooooboooooboooooooooooooooooooooooOoad

e SCALEDMBSD200000000000000O00OODOOOOOOOOOOODOOOOO
gbobooboboooobooooboobooooboooon

e SCALE 00 OSCALE-RM (SCALE-Regional Model) 000 O0O00OO0OO0OOOOO

e SCALEOODUO0DDDUOUODODDOUODODOUODODUOODOOOODODOUODDODOOO
gbooooobooooobooon

e SCALEODUOOSCALE-RMUIODOOOOODOOOOODOOOOODOOOOODOOOOODOoOO
goooboooboo

0000000000000000000000 scale-5.4.5/LICENSED0O0OOOOOOODO
OO0O0SCALEDDOOOOOO0OO0O0000O0SCALED WebO OO (https://scale.riken.jp/)
0000000000000000000000000000000000

O00O0O0SCALEODOONOOOOOOO0O0000000O0O0O0000SCALE-RMOOOOOO
000000000000000000000000000000

SCALEOODOO0O0OO00O0O000000000



https://scale.riken.jp/

0 1.1.1: SCALEO OO0

SCALEO 0000000000000 U00OU0OoD (RIKEN)DOODOOOOOODOoooooOo
OO00O00O0D00OD0O0O0O 1.1.10 SCALE0D00O0OO0O00OoU0oOooonooono0OgnooSCALE
0000000000000 00000000SCALEQOOO pCOOOODOOOODOOOODOODO
gbobooooboooboboooobboooooobooooooooooooobooooooDooDo
gbooobooboooboobobooooboboooobooboooobobooooboobobooono

SCALE-RM O SCALEO 000000000 OOOOOOOOOOOOOOOO 1120000
OO0 SCALEO0OO0O0O0OO0OO0OO0O0OO0OOOSCALEOO0OOOOOOOODODODUOOOOOODOOOo
00000000000 0000000000SCALEOODDODODOOOoOoOooODOoOoonooo
OO000000000000000000000000SCALE-RMO SCALEOODOOOOOOO
OO0000000000O0OO0OO0OO0OSCALE-ERMOOOOOOOOOOOOOOOODOOOOOOO
00000000 O0OSCALECOOOOOOO0OO0OOOOOOOOO00OUOOOOOOODOOOo
gboooooooooobobooooboboboooobooooooo

N 4

SCALE Library

Model
Driver

Components for mode' SCALE-RM

0 1.1.2: SCALEODOOOO SCALE-RM(OOO)O0OOO



1.1.2 SCALE-RM OO0

SCALEO 0000000000 000D0OD0O0O0O0O00000O0OOSCALE-RMOOOOOOOO
0000000000 30000 (0000000000000 00LD)00D00OO0DUO0O0OOO
SCALEERM 00000000000 000D00DDOODOO0ODOOoooooog ™o

goooooo

e JO0OOOOOO30D0O0OLOOOOODOO

MPIOOOODOO 2000000

e JOODOODOO

gboboobOobooboobdlwayl OO —-000000000O

— O00obOooboobOobo-0b00b00ob0cobobobocoog

— O0booobOobooocooboobooooobooOooooOoOobooOoooboboOobooboOoooooog
oboooooo

e 0IDO0DO0ODDODODOODOOOODODOD
e« CFODO 20000 netCDFOODOO I/0
— netCDF3 000 netCDF4 00000

gbobooboobooooobooog

e JO00OOOOOODOODLOOODOODOOOODOO

gboooboooboobooboboboobo

— WRF-ARW ?0GrADS V000000000
oDoog
e 000000:300000000000000
e J0DDO: 00ODDO

- 20,40,60,800000000000000
- 30,50,700000000O000000

e IJU0UD:000U0OD0OUMHEVE)DUDOOOUOO-0000O0OMHEVI)OOOO

Wicker and Skamarock (2002)0 3000000000000 (D00 2000)

Hean OO 3000000000000 (3000)
40000000000000 (4000)
— 7000000000000O0O (6000). HEVEOOOOOO.

"Oooo000000000000SCALE (2015)0 Sato et al. (2015)0 Nishizawa et al. (2015) 00000000
*2http://cfconventions.org/

*3)http://www.wrf-model. org/

*4)http://cola.gmu.edu/grads/


http://cfconventions.org/
http://www.wrf-model.org/
http://cola.gmu.edu/grads/

- 110000000000000 (8000). HEVEOOUODOOO.
e JOODO:

— 00000000 (Flux Corrected Transport, FCT; Zalesak, 1979)
— Koren (1993) 00000 30000000000D0OOOODOOONO)

e JJ0O0OOO:00TDODOOO (2,4,6,8000000)
e J0:0000O00O0O0OOODOOO

ooog
e JOOO:00D0O0OOO0OODO

— Smagorinsky (1963) & Lilly (1962) 00000000000000000 (Brown et al.
(1994) O Scotti et al. (1993) 000 0O0O)

— Deardorff (1980) 0000000000 DOOOOO

— Mellor and Yamada (1982); Nakanishi and Niino (2004) D00 level 250000000
obooooog

e JOODO:00D0O0OOODO

Kessler (1969) 000 3-class 100000000 0OOO
— Tomita (2008) 000 6-class 100000000000
— Seiki and Nakajima (2014) 000 6-class 200000000000

Suzuki et al. (2010) 000000000

e 00 ODO: Sekiguchi and Nakajima (2008) 00000 kOO0O0OOOODOOOOOOOOO
ood

e JOODOOO

— 0b0obo.:000000o00040
— pDoobo:0b0000000

* 00000
*» JO000000
«+ 000000

— 00000: Kusaka et al. (2001) 0000000000000
— 0J00000O0 (Coboouooo):oooooooo

x Beljaars and Holtslag (1991); Wilson (2001) 000000000000 OO
*x Uno et al. (1995) 000 Louis 00000



1.2 O0UOoogd

O00000Unix 0000000000000 bashOODOOOOODOOOOODOOODODOO
gboboboobooboooooobooobooobooboooboobooobooobooobooDbn

gbooooooooon
ooo0ooooboo0ooDboOds, sOb0000Oo0o0obo00oDobOOo0o0DbOoooboOooDo

goboboobooboooboooboobooon

<~ rvootUUOOOOOOODOO
<~ gboobobboboooboo

gobobooobooboobooboobooboobobbobboobooboobooa

-———-Q00000000000oOoo
77777777 ooo0oooooooooD
,,,,,,,,,,,, O00000o0ooooooo

gbobobooboooobooooboooboobooboooobooooboooobooobooooooooon
oboooobobooooobooo

--—-0oo0ooooooo
77777777 gooooooo
777777777777 oooooooo

OOOOOFORTRANOOOODODOOO [namelist]OOO0O00O0O (item_of_namelist) 00O
gooooo

10



1 20

Juoobd



2.1 OO

OO00O0O0OSCALEDO SCALE-RMOOUO0OO000ODOOODODOOOOOOO0OOOODODOO
goo

211 0O0O0O0OO0OO
0000ooooooo

oboobooobooobooboobooobooooooobo siooo s2oboooooooooon
obooooobooooooboog

e CPU:0000DO0OD0OO0ODDOODOOODODO20D0000D00O00O0ODODOO4000O
ooooog

e Memory : DOODODDO 512MBO0OO0OOOOODOO 2GBOO0O0OOOODOOOOOO
00 ooooboboooboooooooboooooooboooo

e HDD : 000000000 3GBOOOOOOOOOOOOOOOOO

goooooooo
e OS : Linux OSO MacOS

e 00OODOO : CO Fortran

SCALEOOOOOOOO Fortran 2003 DO OOOOOOOOOOOOOOOOOOOODOOO
O00000DooOOo000000000GNU GFortran 000000 430000 Fortran 2003 O
O0000DooO0o0o000OooSCALE00O0ODOOOOO0O0oooooooooooooooogag
gbooz2l.10000b0ooon

0211: 000000000000

ooooood

GNU (gec/gfortran) | 4.3000000044x000000000 WarningOOOOOOOOO
Intel (icc/ifort) 1500000000

PGI (gee/pgfortran) | 171 00000

12



goboobooaon
e netCDF 00O ODO (http://www.unidata.ucar.edu/software/netcdf/)
e MPIOODOOO (e.g., openMPI http://www.open-mpi.org/)
e LAPACK ( http://www.netlib.org/lapack/ ) (SCALE-GMOOOOO)

netCDF4 00000000 netCDF3 000000 OnetCDF300000000OOCO0OOO
000000000000000 (05.1.10000)0Linux 0 MacOOOOOOO NetCDF OO
obooooooooooboooooooo

MPI1.0/20 0000000000 MPIODOODOOOOOOOOOODOOOOOO MPIOODO
gboooooooo 2120000000

02120000000 MPIODOOOO

MPIODOOOOO

openMPI 172000000
Intel MPI 50000000
SGI MPT 209000000

gs31000320000000000000000000DO00DO00OO0O0DOOOOOOOO

gooono
¢ GPhys / Ruby-DCL by 000000000

— URL: http://ruby.gfd-dennou.org/products/gphys/

O0: SCALEOOMPIOOOOOOODODOOOOOOD netCDFOOCOOODOODO

O00000GPhysOODOOOOgpviewdOOgpvectDOOOODOOOODODOOOOOO
gbooboobooooogooboo

— DO0DOD00OD0O:000 O0SOO0000000D0000000000000000 Web
000 (http://ruby.gfd-dennou.org/tutorial/install/)00000O0O0O.

e Grid Analysis and Display System (GrADS) by COLA

— URL: http://cola.gmu.edu/grads/

— 00:000000000000000000000 SCALEDOOOOOOOO netCDF
000000000000 0O0O0O000OSCALECDODODOOOOOOD GrADSOOO
000000000000 000000000000000 netcdf2grads (net2g) 0O
U0000Onet2ge OO0 ODOODOOOO 23.100000000000 3040000
g46.1000000000

e Neview: netCDF 00000000 (David W. Pierce 0000D0O00O0DO)

— URL: http://meteora.ucsd.edu/~pierce/ncview_home_page.html

13



http://www.unidata.ucar.edu/software/netcdf/
http://www.open-mpi.org/
http://www.netlib.org/lapack/
http://ruby.gfd-dennou.org/products/gphys/
http://ruby.gfd-dennou.org/tutorial/install/
http://cola.gmu.edu/grads/
http://meteora.ucsd.edu/~pierce/ncview_home_page.html

— 00: Neview O netCDF OO0 0000000000 OOOOOOOOOOOSCALEQO
ooboooooOoobooooboooboboooobooobboooboOooooooboooonDn
obooooog

— O0O0OD0O0OO0O00O: http://meteora.ucsd.edu/~pierce/ncview_home_page.html O
ooo

000000 (@O00000)

e 1000 OODOONO wgrib0 wgrib20 NCL
SCALE-RMUOOODOOOOOOODODODODDODDODOOODO0OO0000000000000 wgrib
oooooo

e J00DO0ODOOODOPAPIDODODO YODODOODOO

*l)http://icl.utk.edu/papi/

14
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2.2 SCALEOOOOOO

221 0O0O0O0O0OOOOOOO

gbooooobooooboboooobooon

e CPU: Intel Core i52410M 200 /40000

Memory: DDR3-1333 4GB

OS: CentOS 6.6 x86-640 CentOS 7.1 x86-640 openSUSE 13.2 x86-64

GNU C/C++0OFortran DO OO0

googoooooo

000000000 00D0DOO00OOnttps://scale.riken. jp/ja/download/index.html 000
000000000000 tarbalOO0O0O0O0OO0OOOODODOSscale-5.4.5/00000000000
ooo

$ tar -zxvf scale-5.4.5.tar.gz
$1s ./
scale-5.4.5/

Makedef 00000000 OCOOO

OOOO0OO0SCALESYSOODOOOO Makedef 0000 OOOOOOSCALEODOOOOOOOOO
scale-5.4.5/sysdep/ OO0 O0O000O0D0O0OOO0DOCO0ODDOO Makedef OOOODODOOODOOO
O00D0O0O0000DOOO000oDOO0O0O0OoDOoDD 22.100Makedef0000D0O0OOOO
gboboobooooobooobbooooooooooobooobbooobo0oooboooboOooDbn
0000000000 Linux x86-64 OSOGNUDOOOOOOopenMPI OODODOOOOCOCOCODO

0221: 0000000000000 MakedefOOOO

os/000 ogoooo MPI Makedef 0 O 0O O
gee/glortran | openMPI Makedef.Linux64-gnu-ompi
Linux OS x86-64 icc/ifort intelMPI Makedef.Linux64-intel-impi
icc/ifort SGI-MPT Makedef.Linux64-intel-mpt
macOS gee/gfortran | openMPI Makedef.MacOSX-gnu-ompi
Fujitsu PRIME-HPC FX100 | fecpx/frtpx | mpicepx/mpifrtpx| Makedef. FX100

00 Makedef 0000 00O Makedef .Linux64-gnu-ompi0 0 000000000000 00O0O00O
oo0oooooooboono

15


https://scale.riken.jp/ja/download/index.html

$ export SCALE_SYS="Linux64-gnu-ompi"

0b0obo0obOob0obOobOWwwashrcUOOOODODOOODOOOOOOOOOOOOOOODOOO
ooooogoo

SCALEO netCDF O 0000000 CO0O0O0OnetCDFOODOOOnc-configd 000 OO0O0OO
0000000000000 00DOO000DObO00DOO000DOO00D00O00D0O00 netCDF O
OO0 PATHOOOOOOOOOOOOO

$ export SCALE_NETCDF_INCLUDE="-I/opt/netcdf/include"
$ export SCALE_NETCDF_LIBS= \
"-L/opt/hdf5/1ib64 -L/opt/netcdf/1ib64 -lnetcdff -lnetcdf -1hdf5_hl -1hdf5 -1m -1z"

222 00000
SCALE-RM 000000
SCALEERMOIO0O00O00000000000000000000000000000

$ cd scale-5.4.5/scale-rm/src
$ make -j 4

0-j 40000000000000O0OO0O0OO0 (00D 400)000000O0O0OOO0OOOOODOO
oobooOooooooooooooooooooooboo0oooooooooooooboooOoooon
0000000 2~80000000000000000O0D0D 3000000000 scale-5.4.5/bin
goboooooao

scale-rm scale-rm_init scale-rm_pp

SCALE-GMO00O0OOO
SCALE-GMUI000000000000000000O000000000ogooooo

$ cd scale-5.4.5/scale-gm/src
$ make -j 4

O000000000000000000000D0 scale-54.5/bin 00000000 MMfio0 0000
gbooooboooooboooobobooog

scale-gm (\scalegmn OO OODODOO)

gm_fio_cat (fio 000000 cat OODOO)

gm_fio_dump (fio ODOOOOO dump OO0O)

gn_fio_ico2ll (fio 0000000000000 OOOO0OOOOOOOOOOCOOOO)
gm_fio_sel (fio OOODODODO sel OOODO)

gm_mkhgrid (booooobooooooo@oyoooooooo

gm_mkllmap (Oooo@oHyoooooooo)

gn_mkmnginfo (MPI 00000000000 0O0OO0OO0O0OOOOOO)
gn_mkrawgrid (00000 (OO)OOOOODOOO)

gn_mkvlayer (0OO0000O0000)

16



ooad
doodo0ooOoOoOo0o000o00oo0obObOo0o0o0o0oooooo0o0ooooooooooa
$ make clean

obobooooooooboooooboooboooboboooooooooobooooobboooobooooDn
gbooooobooboobooboooooboboooogooboo

$ make allclean
0000000000000 00000000000oooooooooomalleleand0OOOOO

goo

SCALEO 000000000 O0O0O00OOUOO0OOOO scale-5.4.5/scalelib/ 00000000
gboboboooooooboboboooboooooobooboboboobooo.abooooo
gbooooboobooooooooo

000b00obO0bOOobO0o0000000Db0@Mmake -j 4 SCALE DEBUGsTO OO OOOOOOO

000 (0o00000000OUoOU0000O00o00o0oo0o0 222000) 00000000000
gboooOobO0bO0O000OMakedef DO OOOODOOOOODO

17



0 222:.000000000000000

goog

NN

SCALE_SYS

gobooooobooo

SCALE_DISABLE_MPI

MPIOOOODODOuwilsOODO

SCALE_DEBUG

goboboboobooboobooboobo

SCALE_QUICKDEBUG

ggboobogbboobooboobobooboanbon
gobooooboobooon

SCALE_USE_SINGLEFP

goboboooboooboobogon

SCALE_USE_FIXEDINDEX

goboboboobooboobooboobob

SCALE_ENABLE_OPENMP

OpentMPOOOOODOOCO

SCALE_ENABLE_OPENACC

OpenACCOOOODOOOO

SCALE_USE_AGRESSIVEOPT

oboooobooboooooboooobooborXxooo

SCALE_DISABLE_INTELVEC

obooooobooooobOobooooboooooaon

SCALE_NETCDF_INCLUDE

NetCDFOOOOOD include 00000000

SCALE_NETCDF_LIBS

NetCDFOOOOODOOOODOOOODOOOOODO

SCALE_ENABLE_PNETCDF

parallel NetCDF OO OO O

SCALE_COMPAT_NETCDF3

NetCDF3OOOOOOOOOO

SCALE_ENABLE_MATHLIB

gbooobooboooooboo

SCALE_MATHLIB_LIBS

gbooooboooobobooooboooooao

SCALE_ENABLE_PAPI

PAPIOOOODO

SCALE_PAPI INCLUDE

PAPIODOOOO include 00O O0OOODO

SCALE_PAPI_LIBS

PAPIODOOOOODOOOODOOOOODOOOODO

SCALE_DISABLE_LOCALBIN

goboobbobbooboobooobooboonn
gboooo

SCALE_IGNORE_SRCDEP

goboobooboobooboobooboobbon

SCALE_ENABLE_SDM

gobgooooboon

18




23 UbOdbootubogtuo

23.1 net2g 000000

net2g 000000000000 SCALE-RMUOODOOOODO (DUOO0DOOO0OOhistory. *x**x**.nc)
oooO0o0oGrADSOOO0O0O0O0OOOOOOOODOOOOOODOOOODOCOOOODOOOOOO
oboooboooboo s1gbbos200b00b0booobo0oooboooboobboobooooobn
oboo4e6.100000000000

SCALEODODODOOCODOOO0O00000O0ODDODOODOD Makedef1O0OOOODODDOOOODO
O0000D0OCOODOOnet2g 00000000000 DmMake 00000O0OOCOOMPIOOO
gboooooobooooboobooooboboboooboobooooobobo

$ cd scale-5.4.5/scale-rm/util/netcdf2grads_h
$ make -j 2

MpPIOOOOOOOOOOOOOOODOOOODOOOOODOODOOODODOOOOODDOOOOO
ooooo

$ make -j 2 SCALE_DISABLE_MPI=T

Unet2gl 0000000000 O0ODOOODOOODOOODOOOODOODOODLOODLOODOO
gbooooboobooboboooooboooooboaon

$ make clean

2.3.2 SNOOOOODOO

SNO O OSCALEversion 5300000000 SCALE-netCOFOOD0O0OOOCODOOOOCOOO
000000 SNOUO net2g 000000 DOOOO0DODOOOOOODOOOODODODOOOODODO
net2g OO0 O00O0ODO0O0O0OOD0OODOOOOODOOOO 462000000000

SNOOUUOOOOOOOSCALE-RMOUOOOO0OODD0OO0O0 SCALEDOOOO (libscale.a)
OO0000000000000000000 scale-5.4.5/1ib000000000000OSCALE-RM
gbooooboooooooboooooon

$ cd scale-5.4.5/scale-rm/util/sno

$ make

OO0000O000000O00000000000000 scale-5.4.5/0in000000000OSNO
gboooooooooon

$ mpirun -n 2 ./sno sno.conf

OO0000mpirun0 00000000 200 MPIOODODOO SNOOODOOOOODOOOO
gboooobooooo

19
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3.1 Uogdbootdboogtuod

3.1.1 00O

oo0o0O0O0pooOOoO0O0O00O SCALERMOOOOOOOOOOOOOOOOOOOOOOOO 2
O0000SCALE00O0OOOO0O0O00OooOoOoOoOo0oOoooooooooooooooooogo
gboooboboogoboobooboooboobobooooboooboooobooooboobooobooon

scale-5.4.5/bin/scale-rm
scale-5.4.5/bin/scale-rm_init

scale-5.4.5/scale-rm/util/netcdf2grads_h/net2g

OO0OCOOOO0OOO0O0OD GrADSOO0O00O0O0O0O0O0O00O00OOgpviewd 0O 0O0O0OOOGrADS
O0gpviewd (GPhys) 00000000000 2.1.1 000000000

gbobobooooooooooboooobooboboooobooooboooboboooboboobobooon
goooon

3.1.2 0O0O0OO0OOoogg
oooo

gbooooooboooboobOooooobo20000000000000000000000
oboboooooooobooobobooobbooboooobooobooooooobboooooboooDn
goooooobooog s..tgooooooooo

go

000000000000 scale-rm/test/tutorial/ideal OO0 OO O0OOOOOOOOOOO
O0000O0Oscale-5.4.5/bin 000 0000000000000 OOO0O

$ cd scale-rm/test/tutorial/ideal
$1n-s ../../../../bin/scale-rm ./
$1n -s ../../../../bin/scale-rm_init ./

000 scale-rm0 000000 M scale-rm_init0 0000 /000000000000

gooooo

Ub000000Oscale-rm_init 000000000000 O0O0O0OOOCOODOOO
sample/init_R20kmDX500m.conf OO 00 3.1.1 000000000 OCOOCOOOCOOOODOOODOO
gobobbobbO0OO0Oscale-rm_init 000000000000 OO0DOOOOO

SCALE-RMOOOOOOOOOOOOODODOO

21



0311: 000000000

0o gooo oo

MPIOOOOO gooiooog?2 200000000000

gooooa 000500 mO0OOO500 m do-0o0o0booooo 20000

gooooa goo1oooad4o

good grO0d0O0o00oOg: 20 kmO gdoooobooooboobooog
gooood

gooooad gooo gooooooooboooo

agooog 5 sec Jdoooooooooogo 10 sec

good 3,600 sec gog r200000d

ooooooo 300 sec

goooogd oobooooboooog 6-class single moment bulk model
(Tomita, 2008)

0000000 | GCSS Casel squallline (Re- | DO O00O0O0OOoyama (2001) 000

delsperger et al., 2000) ocoooooooo

oooo 000 (warm bubble) O0:00 4km0O00 3km. OO0

3 K.

$mpirun -n [0O0000] [0000000]1 [000O0OO00O]

O000[@0O0O000]0o0 MPIDOOOO0O0OOOUOODO0OOO0O[D0OO0O0OO]0O0 scale-rm O
scale-rm_init 000000000000 CO0O0OO0O[@QOOOOO|ODO00O0OO00OOOOOOOO
0000000000000 00000D sample/init_R20kmDX500m.conf OO0 O OO020000
U000 MPIOOD scale-rm_init 00000000 0O0OOODO0O

$ cp sample/init_R20kmDX500m.conf ./init_R20kmDX500m.conf
$ mpirun -n 2 ./scale-rm_init init_R20kmDX500m.conf

gobobooboobooboobobobobboboobooboobonbbo

*** Start Launch System for SCALE-RM
*** Execute preprocess? : T

*** Execute model? : F

*** a single comunicator

*** a single comunicator

*** End Launch System for SCALE-RM

goboboobooobo3spbobboobooboobooboobobboobo

init_LOG.pe000000
init_00000101-000000.000.pe000000.nc
init_00000101-000000.000.pe000001 .nc

ooooooobooMPIODDOODOODOODOOOOOODOODODOOODDOODOOD pedOO
O00OMPIOOOOOOOOOOOOOOOOOOOO (init_LOG.pe000000)0000O0OOOO
ooooooooo0oooooooo0oOooooboobooDbDoboD 200 MPIODOOOODOOOOO
00o00o0o0o0ooO0o0 oU0oO0o0ooDO0O(oOO0oDO0oUDL)00D000O0DO0DO0ODO0ODOOOO
goooooooooooooLoGoooooooo
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+-+-+++ finalize MPI...
++++4++ MPI is peacefully finalized

gooooao

init_00000101-000000.000.pe000000.nc 0 init_00000101-000000.000.pe000001.nc 20
goboooboooboooboooooobooo ec0o KBOUODDOOOODOODODOOOODOODO
0000000000000 netCDFOOO0OO00OODOOOOGPhys/Ruby-DCL O neview O
gboooooogooboo

gbooooooooboo

000000000ooooo0o0000000o0ooOOOO0O0000D0D00D0DoDoDoooDoOoOoODO
000000 sample/run_R20kmDX500m. conf O 0 OO

$ cp sample/run_R20kmDX500m.conf ./run_R20kmDX500m.conf
$ mpirun -n 2 ./scale-rm run_R20kmDX500m.conf

gobooobobOoooooboooobobo2000b000000O00OOoO0O0oDOoOoboOo30o0onon
oo

LOG.pe000000
history.pe000000.nc
history.pe000001.nc

goooooooooooOoOoOOOOOODOOOODOOOOOOOLOGOOOOOOOO

+-++++ finalize MPI...
+++++ MPI is peacefully finalized

UO00000Ohistory.pe000000.nc [0 history.pe000001.nc 0 20 000000000000
O000O00DO0O000OO00DOOO00DODO0O0DOO netCDFODOOODOOODDOOODOOO
1.5MBOODOO

3.1.3 0UU0ooog

OO00O000000000000000000000000000O0O000OnetCDFOOOODO
O000000000000OoOO0O000000OooOoOOOODOOO0O00OOOOGrADSOH
obooooboobooooobobooobooboboOoobOOobobobooboOobooooOoo23.100
Uo00oO00o0D0o00O0obDOnet2gd0000OOonoonO

$ In -s ../../../util/netcdf2grads_h/net2g ./

net2g 10000 OO0OOOO SCALE-RMOOOODOOO

$ mpirun -n [0O0O0O00] ./net2g [OOOOODO]

00000000 Onet2g_R20kmDX500m.conf U net2g U0 OO0 OO0OO0O0OOOOOOOOU

U000 net2g00000O0O0OCODOOOO
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$ cp sample/net2g_R20kmDX500m.conf ./net2g_R20kmDX500m.conf
$ mpirun -n 2 ./net2g net2g R20kmDX500m.conf

obboooooboooboobOooboooboobboOoooOooobooobooboooooboOooDn
ooooo

+++ MPI COMM: Corrective Finalize

net2g 0O OOOOOOSCALEERMOOOOOOOOO MPIOOOOOOOOOQOOOOO
gboooooobooboboboooooboboboooooboboobooooboOobOo enO
oboooooooooo

QHYD_d01z-3d.ctl
QHYD_d01z-3d.grd
V_d01z-3d.ctl
V_d01z-3d.grd
W_dO01z-3d.ctl
W_d01z-3d.grd

Oegrd000000O00O0OOO0OODOOODOODOOOODOOOODOOODOOODOOODOODO
000000 (GrADSOO0)0000000mMetlDOD0OOD0O GrADSOOOO0Ogrd0OOOOO
obooooobooooboooo

0000000000000 000DOO0O000GrADSODODODOO checkfig ideal.gs OO0
O00ooooooGrADSO000OO0O0O0D0OOO0ODOO0ODDOO0OODOOOO0DOO GrADS
gbooooboboooooboooobooboooooooo

$ grads -blc checkfig_ideal.gs
goooooooooooooooOoOoooooooo

ideal _QHYD.png
ideal_W.png

obooooboooboooooboboooboobobobooo sibooboooboooboo
00000o000bo00o0bobo00bDOUOnet2g_R20kmDX500m. conf [ [VARI] 00 (VNAME)
gboooobobooooooa

&VARI
VNAME = "y" "y" "QHYD"
/

O000000C00O000000000netCDF 0 necdump 0000000000000 Onet2gO
obooooogo 461000000000

3.14 UO0O0OOOOOOOOOO

00000000000 000OO0O0 SCALE-ERMODOOOOOODOOOODOOODODOOODO
ooobooooooooMPIODODOO0ODOOOOOOOOOOOOOODOOODOODOOODOOOO
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O000O00DO0O00D0O0000000000DbO0000sampleD00000O0O0ODOOO0ODOOO
obobOoobooooboboooboobooobooooooooobooobooboooOooooooDo
00000000000 0000000000000 scale-rm/test/case0 0000000000
goooobobooooboooboboobooooobooooooboobooobooobbooobDooDbo
o000o00oDO000O0000O000DO0D0000000O0000 make DOODDOOODOOO
obooooboooooobooooboooooobobooobOoboooOooboOoon

gooooooo,0obooobobo,bobooboooobooooooobobooboooooboon
gbooboooboooboobo 40000000000
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SCOLE

Sl ot o drrced iy s v

3.2 UUOOOOO0

3.2.1 OO

0000O0o00ooUOo (0321000)000000000000O0O0OO0OOOOOOOOOO
obooooog

1. 00000000000000000000000000000)
2.pp: 00000000

3. init: 0000000000000

4. run: 00000000000

5. net2g: J0O0O000 netCDF OO GrADSOOO000O0000000

0000000000 scale-5.4.5/scale-rm/test/tutorial/0 000 OO ${Tutorial _DIR}
goooooooo

00o000o00bO0o0o0o0oo0oDo0oOoooOo 321 000000000000000000
32200000000000000000SCALE-RMOODODODODODOODOOOODOGOnO
0000000000 bDo0o0DOooDOooDooUoo0oooDOooDooooo0ooDooDOooDOooo
0dd0od00oo00oodU0ooooo0Uoo0ood0oooooooooooooooOoDo
0000000000000 oooooooooood

1]

0 3.2.1: SCALE-RMOOO0OO0OOOOOOOOO



0 321: 0000000

oo oo
MPIOOOOOO (0O xO0) |2x2(0040000)
00000 (00 xO0) 90 x 90

oooo 36 O

oooooo

Az = Ay = 20 km

oood

20070 70 140 18UTC ~ 150 00UTC (6 DO O DO)

oooooooo

90 sec (O 240 steps)

Topography

LAND fraction

0 5 10 15 0 5 10 15
(x105 m) (105 m) (x10% m) (x10% m)
X X
T [ I ..
O 350 700 1050 1400 1750 o 02 04 06 08 1

0 322 0000000000000

3.22 J0O0OO0OO(@ODOOOO)DOO

OoOoOoOoOoOOD0OO0OO0OO0O0OSCALERMOIOOOOOOOOOOOOOODODODO 322000
gbobooooooboooboboboboboboboobobobobboooobobobo

OooooOooo (bo)oooo

gobooboooboooboood

gbobobooboooboboobooooboooobooboooooooooboooobobooooobooonono
obooooooboooobooboboooboobooooonoo

000000 (bo)oooooo

oo

0000000OUSGS(U.S. Geological Survey) 00O OO0 GTOPO30 OOGLCCv2 O 0OO0O0O

000000 SCALE-RMOOOOO00ODOOODOOOOOOOOOOSCALE-ERMOOOOO

goooon

1. 00000boobooobo
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0 322:.00000000000000000000
SCALE-ERMO0OOO0O0O0DOOCOO0ODOOOOODOOOO

goooo
gooooooogd
SCALE-ERMOOOO0O0000O000O00DO0O0O0ODOOOO0O(DooooGGeMOoOon)
gooooboboboooo
— 300000040 —
000000000000 000 (Cooo)booUooUooOOoUooOoOoO
—20000000 —
0000000000000 mO000001I0mO000002mO0002mO0 (OO
0o)
— 20000000 —
gogooboobobogod
00000 (Skin temp)
0000000000000 00000000UDD (o000 orOO)
— 20000000 —
gd 0000 (Skintemp O SSTOOOODOOOOOOOO)

SCALE-ERMOO0O0O00OO0O000OO000DOOO0O0OO00O0D0OOO0 nttps://scale.riken. jp/
download/scale_database.tar.gz OO0 DOO00O0ODOOOOODOODOOOCOODOO

$ tar -zxvf scale_database.tar.gz

$ 1s
scale_database/topo/ <- 0oooo
scale_database/landuse/ <- DO00OOOOO0OO

2.00000
ooboobobOoooooooboooobooooomobooooooooooooobooonn
0000000000000 00000000000000000000000oO00gd (O
O${SCALE.DB}YO U U)00000 SCALEDBIUOO0UDOODOODODOUOOOOD

$ export SCALE_DB="${path_to_directory_of_scale_databasel}/scale_database"

0000 ${path_to_directory_of_scale_database}0 0 OO DOOOOO0OODOOOOOO
tar 00 0O0O00O0O0ODOOCODOO0OODOO0ODO0ODODOOscale_database.tar.gz0 00O
OO000000000O0000 /nome/user/scale 00000000000 DOOOOOO0O

$ export SCALE_DB="/home/user/scale/scale_database"

oboooooboooooo

000/000000004byte0 000 (GrADSOOUOOOObinaryDO0OOOO0)00000O0O0O
goooooobboooobooooooooooboooooooooo. obobboobooboooooooon
0000000000 000ogoooboobbooboobObO00dd ${Tutorial _DIR}/real/tools/
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000000000000 000O0O0O00O00O0OOgribl OO0 NCEP FNL (Final) Operational
Global Analysis data 00000 0000wgrib /' 00000000000 00000

1. 00ooog
NCAROOODO http://rda.ucar.edu/datasets/ds083.2/ 00020070 70 140 1800
0120000000000000000%${Tutorial_DIR}/real/tools/FNL_input/grib1/2007
OO000000000gribl 00000000 DOOOO0O0O

fnl_20070714_18_00.gribl
fnl_20070715_00_00.gribl

2.000000 grib000O0O0O0O0O0O0O0O0O0O
${Tutorial _DIR}/real/tools/ 0 O[O convert_FNL-grib2grads.shO0 00000

$ cd ${Tutorial DIR}/real/tools/
$ sh convert_FNL-grib2grads.sh 2007071418 2007071500 FNL_input FNL_output

gboaobooaouooogogobobooabo

$ 1s FNL_output/#*/*
FNL_output/200707/FNL_ATM_2007071418.grd
FNL_output/200707/FNL_ATM_2007071500.grd
FNL_output/200707/FNL_LND_2007071418.grd
FNL_output/200707/FNL_LND_2007071500.grd
FNL_output/200707/FNL_SFC_2007071418.grd
FNL_output/200707/FNL_SFC_2007071500.grd

NCEP-FNLOOOOOOOOOOOOOOOOOOOOOOOOoOOOOOOooooOoOo000
0000000000 NCEP-FNLOOODOOODO convert_FNL-grib2grads.shO00 000
oooooo

3.23 00OO0OO0OO0O0OOO

0000000000000000000000000000000000000000000
(pp)00000D0 (init)00 000000000 (run) 00000000000 (#%*.conf) 000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000

$ cd $Tutorial_DIR/real/

$ 1s
Makefile : JO0O0OO0OOO0OOO0ONO Makefile
README : 000000000000 README

USER.sh : O0OOOOOO

*1)http ://www.cpc.ncep.noaa.gov/products/wesley/wgrib.html
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config/ : O00OODOOOOOOODOOOOODOOO
(CODOOO0OOOoDOOobOoooooboooo)
sample/ : USER.sh 00O 0O0OOOOOO

data/ : go0boooboooooooobo
tools/ : 0000O00OO0OOO0DOOOODOOOOO
ooooooooooOoOooOoooOooOOoOOODOOOOOO

$ make
$ 1s experiment/ : 000000000 make OOODOOOOO

init/

net2g/

pp/

run/

make DOOOOOOUSER.shOO0O00D0O00O0O0O0O0O experiment 00 00000000O0O0O
gbooobobooboobobobbooboobobobooboboobobo 42100000
good

3.24 00000O0OOOOpp
ppUO0O00O0ODODODODOOOOO0OO0ODLDDODOOOO0ODODDDODDOOOOOO

$ cd ${Tutorial _DIR}/real/experiment/pp/
$ 1s

Makefile

pp.d01l.conf

scale-rm_pp

ppUO0OO0OD0OOO0OOOOpp.dotl.conf 000000000 OOOOOOODOOODOOOOCOOO
gbobooooobOobobooobdbpp.dotl.conf 00000000000 OO0OOOOOOO
gbOpp.dol.conf U0 UOOOOOOOOOOOOOOOOOOOOOO 321000000000
pp.dol.conf 0O ODOUODOOO0OODOOOOOOODOOOO [PARAM_PRC_CARTESC]IO
[PARAM_GRID_CARTESC_INDEX]O [PARAM_GRID_CARTESC] OO DOOOOOOOOOOOOOODODO
XO0O0OO0YOOOoOOoOOO (IMAXG) =900 (JMAXG) =900000X0O0 O0YOOOOOOOO 20
O00000O0oooMPIODOOOOO0OOD0OOD0OO0OOOXOO OYOOOOOO 45(=90/2) 0
00000000000 [PARAM_GRID_CARTESC] O (DX, DY) OO OO 20,000 md 20 kmO O OO
00000000000 0DO0O000000000 909x20km 00000000000 1800 km
x 1800 km OOODOOOOODO
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/D

ﬂPARAM_PRC_CARTESC \

PRC_NUM_X = 2,
PRC_NUM_Y = 2,
PRC_PERIODIC_X
PRC_PERIODIC_Y
/

.false.,
.false.,

&PARAM_INDEX_GRID_CARTESC_INDEX
KMAX = 36,

IMAXG = 90,

JMAXG = 90,

/

&PARAM_GRID_CARTESC

DX = 20000.0,

DY = 20000.0,

FZ(:) = 80.841, 248.821, 429.882, 625.045, 835.409, 1062.158,
1306.565, 1570.008, 1853.969, 2160.047, 2489.963, 2845.575,
3228.883, 3642.044, 4087.384, 4567.409, 5084.820, 5642.530,
6243.676, 6891.642, 7590.074, 8342.904, 9154.367, 10029.028,

10971.815, 11988.030, 13083.390, 14264.060, 15536.685, 16908.430,
18387.010, 19980.750, 21698.615, 23550.275, 25546.155, 28113.205,

BUFFER_DZ = 5000.0,

BUFFER_DX = 400000.0,

BUFFER_DY = 400000.0,

/ -

scale-rm_pp 00000000 ODOODO [PARAM_CONVERT] OO OO (CONVERT_TOPO) O .true.
O00000000000COOO (CONVERT_LANDUSE) O .true. OO0 O0O00O0O0ODOOOCOCCODO
oooooo

&PARAM_CONVERT
CONVERT_TOPO = .true.,
CONVERT_LANDUSE = .true.,

/

0 OO [PARAM_CNVTOPO_GTOP030] O OO (GTOPO30_IN_DIR) O [PARAM_CNVLANDUSE_GLCCv2]
000 (GLCccv2_INDIR) DOOODOOOCOODODOOODOODOOOODOODOOOODODO

ﬂPARAM_CNVTOPO_GTDPUSO
GTOPO30_IN_DIR = "./topo/GTOP030/Products",
GTOPO30_IN_CATALOGUE = "GTOP030_catalogue.txt",
/

&PARAM_CNVLANDUSE_GLCCv2
GLCCv2_IN_DIR = "./landuse/GLCCv2/Products",
GLCCv2_IN_CATALOGUE = "GLCCv2_catalogue.txt",
\\\\}imit_urban_fraction = 0.3D0,

gbbodabuobdobodgbuoooabuooboabodl scale-rm_ppU oo oonono

32



ooooo
$ mpirun -n 4 ./scale-rm_pp pp.dOl.conf

000000000000 321000000400 MPIODOOOOO0O0OO0OO0OO0O0O0000000
00000000000 (pp_LOG_dO1.pe000000) 0000

+-+-+++ finalize MPI...
+++++ MPI is peacefully finalized

OO0000O0O00D0O topo_dol.pe#tt#tt#tt.nc0 0 310KBODOOOODOOOO
landuse_dO1.pe#t#####.nc00 0 380KBUO OO D OODODOOODOOODOOOO MPIOODOOOOO
O0000 (0000 4000) 0000 0######0 0 MPIOD0OOD0OD0OD0ODO0O0O0O0O0OOOO
0000o00o000o0oO0o0U0oOo0O0U0ooOO0O0oUOoO0O0UOoOO0o0OooOoO (o)oooo
obooooobooooon

OPTION
Oegpviewl DO 0OOO0OO0OO0OOOOCOOOOOOOOODOODOODOOOOOOOOOOOOOOOO
gbooooooooboo

$ gpview topo_d01.pe00000*Q@topo --aspect=1 --nocont
$ gpview landuse_dO1.pe00000*@FRAC_LAND --aspect=1 --nocont

goboobooboob s2200000000000¢0

3.25 000/000000000U0init

init 0000000000 0SCALE-RMOIOOO0OOO0O0OOO0OOD0OD0OOOUO/000000
goooog

$ cd ${Tutorial _DIR}/real/experiment/init
$ 1s

Makefile

init.dO01.conf

init.launch.conf

param.bucket.conf

scale-rm_init

0o0oo0ooodoooodooon init.dol.conf JOOOOOOOOOMO init.launch.conf
0o0dodobooooooooboooboobobddinit.dol.conf DO OOODOO 321000
gobooboobuoobooboobboobbpp.dot.conf 0O O0ODOOODODOOOOODOOO
00000O0/00000000000000000000000O00000OOOo0oUOooOooOOn
init.dOl.conf OO UOOOOOODODOOOO
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&PARAM_TOPOGRAPHY

TOPOGRAPHY_IN_BASENAME = "../pp/topo_do1",
/

&PARAM_LANDUSE

LANDUSE_IN_BASENAME = "../pp/landuse_dO01",
/

O00000init.d0l.conf 00000000000 DODDODOODOQOO[PARAM_MKINIT_REAL_ATMOS]O
[PARAM_MKINIT_REAL_OCEAN]O [PARAM_MKINIT_REAL_LAND] OOODOOO0O

//gbARAM_MKINIT_REAL_ATMUS ‘\\\
NUMBER_OF _FILES = 2, ~0ooboboboobg
FILETYPE_ORG = "GrADS", ~ 0412000000
BASENAME_ORG = "namelist.grads_boundary.FNL.gribl",
BASENAME_BOUNDARY = "boundary_dO1i", ~0oooooooooo
BOUNDARY_UPDATE_DT = 21600.0, ~boooooooooo

\

PARENT_MP_TYPE
USE_FILE_DENSIT

INTRP_LAND_SFC_TEMP = "fill",

3:

&PARAM_MKINIT_REAL_OCEAN
INTRP_OCEAN_SFC_TEMP = "mask",
INTRP_OCEAN_TEMP = "mask",

1

1

1

goboooooooooog

.false., ~0OD0o0oooobooooooobooo

SSTOOOOO0OooOo
SSTOO0000CCOO

/
&PARAM_MKINIT_REAL_LAND
..... o .....
USE_FILE_LANDWATER = .true., ~goooboobbooboboogobo
INTRP_LAND_TEMP = "mask", ~0000o0o0obobobo
INTRP_LAND_WATER = "fill", ~00ob0oboobobobo

/

OO000000000000O0 (FILETYPELORG ODO0OOOOCOOOOOGrADSODOOOOOO
O0O00OO0O0OD “gradas” 00000000000 OOOOOOO 412000000000

0322000000000000000000(FNL)0000O0O0O0O0OOO0OOOOOOOCOO
000000000000 0O${Tutorial_DIR}/real/data 000 gradsinput-link_FNL.shO [
goooooooooooooo

$ cp ../../data/gradsinput-link FNL.sh ./
$ sh gradsinput-link_FNL.sh

gboobooboobooboboooobooboooobooooobooboo

ATM_00000.
ATM_00001.
LND_00000.
LND_00001.
SFC_00000.
SFC_00001.

grd
grd
grd
grd
grd
grd

../tools/FNL_output/200707/FNL_ATM_2007071418.
../tools/FNL_output/200707/FNL_ATM_2007071500.
../tools/FNL_output/200707/FNL_LND_2007071418.
../tools/FNL_output/200707/FNL_LND_2007071500.
../tools/FNL_output/200707/FNL_SFC_2007071418.
../tools/FNL_output/200707/FNL_SFC_2007071500.

grd
grd
grd
grd
grd
grd
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ooOoGrADSOOOOODODODOOOO SCALECCOOOOODODOODOOOOO0OOOOOoooo
o000 init 0000000

$ In -s ../../data/namelist.grads_boundary.FNL.2005053112-2016051106 ./
000000DO0O0000400 MPIOOODOODOODO scale-rm_init0000O00O
$ mpirun -n 4 ./scale-rm_init init.dO1.conf

goboboooboobooboobooboboboobooo

$ 1s

boundary_d01.pe000000.nc
boundary_d01.pe000001.nc
boundary_d01.pe000002.nc
boundary_d01.pe000003.nc
init_d01_20070714-180000.000.pe000000.nc
init_d01_20070714-180000.000.pe000001.nc
init_d01_20070714-180000.000.pe000002.nc
init_d01_20070714-180000.000.pe000003.nc
init_LOG_d01.pe000000

init_LOG_dO1l.pelOOOOO DU O UOODOODOOOOOOOOOOOOOOOOOO0OOOODOODOON

++4-+++ finalize MPI...
+++++ MPI is peacefully finalized

000000 DOboundary_dO1.pe######.nc UU U U O DO DOD0init_d01_20070714-180000.000 . pe###i##i.nc
O000o0ooDooo0ooo0DDODO0O00000 189MBOO 126 MBODOO OO OO O #sssa#]
MPIOOOODODOOOOO

NOTICEOODOOOOOOOOoOOoOOoOOoOoOoO

SCALE-RMOO0000QOOO0OO00000ODOODOO0O000O0CODOOOODbroadcast0 00000
00000000 ooooooooooooooooo IooooooooOoUoOoboUooboUooooo
gooooobooooooooooobooobooobooooooooooobooboboooooooo
gooooooooooooooooooooooooooooboooooooOoooooooooo
goooooooooootoooooooooooooooooboooooooobooooooon
O00oooooooooooo

&PARAM_MKINIT_REAL_ATMOS
SERIAL_PROC_READ = .false., ~ 000000000 ODOODOOOOOOOODOOOO
/

00000000 .true. 000000DOCO0ODODOO0ODOOOOIOO0OO0ODOD .false. 00O
pgooooooooOoOo o0OOoOoOoOOoOOOOOOOOOOOOOOOOOOOOOOIOonOO
obboooobooobooooooooooooboooooboooboOooobooooooobooDbn
goooogoo
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SCOLE

OPTION
Ogpviewd 0000000000000 000D00000000000000000000000

obooooboooboooooboo

--scalar --slice z=1500 --nocont --aspect=1 --range=0.002:0.016 --int 0.001 \
-—xintv=10 --yintv=10 --unit_vect init_d01_20070714-180000.000.pe00*QQV \
init_d01_20070714-180000.000.pe00*@MOMX init_d01_20070714-180000.000.pe00*CMOMY \

$ gpvect

--title "QV, MOMX, MOMY"

gboobooboooobooo s2s300b0ooooboon

QV, MOMX, MOMY

L o

ls_
Te]
58

0 5 10 15
5
(x10° m) (x105 m)

0.003 0.006 0.009 0.012 0.015
z=1438.29 m

0323 0000000000000000000 (=1500m)0000000O0OOOOOOO
oooooooooo
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3.26 UUUOUOUOUOULOrun
run.conf 0 00

run 000000000000

$ cd ${Tutorial DIR}/real/experiment/run

gbooooooboooboob s210b00boobobobooboooboobooobooooOoobn

0000000 run.launch.conf 00000000000 OO0O0O0O0OOODOOOOO
0000000000000000000o000o0o00/o000o0o00UoooUooOn

Ugoboob0000run.dol.conf 00D OOO0OODOOODOO0ODOOO

///g;ARAM_TOPOGRAPHY A‘\\\

TOPOGRAPHY_IN_BASENAME = "../pp/topo_d01",
/

&PARAM_LANDUSE

LANDUSE_IN_BASENAME = "../pp/landuse_d01",
/

&PARAM_RESTART

RESTART_OUTPUT = .true.,

RESTART_OUT_BASENAME = "restart_dO1",

RESTART_IN_BASENAME = "../init/init_d01_20070714-180000.000",
/

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL",

ATMOS_BOUNDARY_IN_BASENAME = "../init/boundary_d01",

ATMOS_BOUNDARY_START_DATE = 2007, 7, 14, 18, 0, O,

ATMOS_BOUNDARY_UPDATE_DT = 21600.0,

ATMOS_BOUNDARY_USE_DENS = .true.,

ATMOS_BOUNDARY_USE_QHYD = .false.,

ATMOS_BOUNDARY_ALPHAFACT_DENS = 1.0,

ATMOS_BOUNDARY_LINEAR_H = .false.,

ATMOS_BOUNDARY_EXP_H = 2.0, 4///

\Z

run.dOl.conf OO 0O00O0OO0O0O0O0O00OD [PARAM_TIME] OOUOOODODDOO (TIME_STARTDATE)
ourcoooooooooooooobo 2007070 140180 UTCOOCOOOCODODOODDOODO
(TIME_DURATION) OO OOODDOOOOO0OO0O0O000O00O00O0000O000O0ODOODDOOOD
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///;PARAM_TIME

TIME_
TIME_
TIME_
TIME_
TIME_
TIME_
TIME_
TIME_

STARTDATE = 2007, 7, 14, 18, 0, 0,
STARTMS = 0.DO,

DURATION = 6.0DO,

DURATION_UNIT = "HOUR",

DT = 90.0DO,

DT_UNIT = "SEC",

DT_ATMOS_DYN = 45.0DO0,
DT_ATMOS_DYN_UNIT = "SEC",

~booooooooooo \

:gooo

: TIME_DURATION O OO
:goboooobooooooooa

: TIMEDTO OO
:goooooooooooooobooooooonoo
: TIME_DT_ATMOS_DYN O 0 O

/

OOOOOOOOOOOO0OO0OO0O (PARAM_FILE_HISTORY) OOOO

//szRAM_FILE_HISTORY

\

FILE_
FILE_

HISTORY_DEFAULT_ZCOORD = "model",
HISTORY_OUTPUT_STEPO = .true.,

FILE_HISTORY_DEFAULT_BASENAME = "history_doi", 000000000
FILE_HISTORY_DEFAULT_TINTERVAL = 3600.DO, :0o0o0ooo
FILE_HISTORY_DEFAULT_TUNIT = "SEC", :0o0ooooooon
FILE_HISTORY_DEFAULT_TAVERAGE = .false.,
FILE_HISTORY_DEFAULT_DATATYPE = "REAL4",

:gooooooooon
: 0000 t=0)00000000000

ooo0oDoOoDOoboDDO (HISTOTRY_ITEM) UOOODODOOOOO0OODODOOOOO(HISTOTRY_ITEM)

gboboobooobbooboooobooooboooboobooboooooboooobooDbo
obooooboooooooboboooboobooooo426b00000000
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ﬁHISTOTRY_ITEM name="MSLP" / O O
&HISTOTRY_ITEM name="PREC" / 0O O
&HISTOTRY_ITEM name="OLR" / O O

oooooo \\
0ooo (200)
0oooooo (200)

&HISTOTRY_ITEM name="UiOm" /0 0O 00 1mO00000000000 (200)
&HISTOTRY_ITEM name="ViOm" /0 0O 00 lomO00000O000000O0O (200)
&HISTOTRY_ITEM name="U10" /0O O O0 lomO0 XOOOOOOOO (200)
&HISTOTRY_ITEM name="V10" /0O O 00 1omO0 YOOOOOOOD (200)
&HISTOTRY_ITEM name="T2" /O 0O O02m00000 (200)
&HISTOTRY_ITEM name="Q2" /0 0O O02mO0000000 (200)

&HISTOTRY_ITEM name="SFC_PRES" / [
&HISTOTRY_ITEM name="SFC_TEMP" / [
&HISTOTRY_ITEM name="DENS" / O O
&HISTOTRY_ITEM name="QV" / O O
&HISTOTRY_ITEM name="QHYD" / O O
&HISTOTRY_ITEM name="PRES" / O O
&HISTOTRY_ITEM name="Umet" / O O
&HISTOTRY_ITEM name="Vmet" / O O

oooo (200)

000000000 (200)

oo (300)

00o0o0o (300)
00000000000000 (300)
oo (300)

0000000000 (300)
0000000000 (300)

&HISTOTRY_ITEM
&HISTOTRY_ITEM

name="U" / O O
name="V" / 0O 0O

X0O0000D000 (300)
YOOOOooooo (300)

&HISTOTRY_ITEM name="T" / O O OO0 (300)
&HISTOTRY_ITEM name="W" /O O oooooooo 3o00)
&HISTOTRY_ITEM name="Uabs" / O O 00 (300)
&HISTOTRY_ITEM name="PT" / O O OO0 (300)

QHISTOTRY_ITEM name="RH" / O O

oooo (300) 4//

gbobobobobobobobobobooooooboooooooooooooooooao
[&PARAM_ATMOS_DYN]OOODOOOOODO [PARAM_ATMOSUJPARAM_OCEAN[JPARAM_LANDIJPARAM_URBAN]
gobobobobooobo4310b44000000000

oooooooooboo
gbooooboooobobobooboobooooboooon

$ 1s

MIPAS PARAG.29 PARAPC.29 VARDATA.RM29 cira.nc

: Jboooobobooooboooon

: 0ogoooo
param.bucket.conf : UUOOUODO0OOOOOOOO0OO0OO
: SCALE-RM 00O OD0OO0OO
: 0000000000 launchOODOO
gboooooboooooogooboo

run.dO1.conf

scale-rm

run.launch.conf

0000o00004MPIOOOOO SCALE-ERMOOOOOO
$ mpirun -n 4 ./scale-rm run.dOl.conf >& log &

O0000000000oO0ooO0000O0O0OD (ooooOo0OoO b20000000)000
gbobobooooooobOooobooooooobooboooooboooboobooooobooDn
0b000ooob0oobOoobboboobobOoOnrLoc_dol.peooooo0"0 O OO OOOOODOOODOO
go0O0go0o"LoG_dol.pe000000"0 0O 0O
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+-+-+++ finalize MPI...
+++++ MPI is peacefully finalized

oboooooboooooboboooooon

$ 1s
history_d01.pe000000.nc
history_d01.pe000001.nc
history_d01.pe000002.nc
history_d01.pe000003.nc

00000000000 34MBOOOOOOOOODO (history_dOl.pe#####s#.nc) DO MPI OO
O0000DoO0C0000oDooDDO#x####] MPIDOOOODODOOODOODOODOOOOO
OO0 (HISTORY_ITEM) 00 0000000000000 0OO0O0O0O0OODOO0OOOOOOOO (CF)
OOOOCOOOODOOD0OD NetCDFOOOO

3.27 0O0OO0OO0ODOOOUUnet2g

0000 Onetcdf2grads 0000000000000 OOO netecdf2grads (000 net2g) 00
00000000000 netCDF 0000 (history.*xx.nc 2 )0 GrADSOO0ODDOOO0O0
0000000000000000 GrADSOOOOOOODOOOOODOOOODOOOOOOOOO
oooo

GrADSOO0O0O0D00OO

000000000000 netCOFOOODOOODODOOOODO GrADSODODODODODOOOCDOODO
U0Onet2g00000000O00DOOOOODOOOOOOODOOOOODOOOOOOODO0O 4.6.1
gboboooooao

UbOUOnet2g 00000 oonooon

$ cd ${Tutorial DIR}/real/experiment/net2g
$ 1s
Makefile
net2g -> ../../../../../util/netcdf2grads_h/net2g
net2g.2D.d01.conf
net2g.3D.d01.conf

oooboooooobooooooOobocOoOoOoOobcOoOoOobOboOoOoOoOOoOoOoOobDOoOoOoOoono2s3.100
oooOO0O0O0000ooOO0O0o00oooooOooO0O0O0bOO0O00000200000 MSLPOPREC
0 GrADSO0D0000000000000O0300000 0000 UmettO0000 VmetOO 850
hPa O00500hPa 00200 hPa 00 O00000GrADSOO0OO0O0OOOOOOOOOO200000
3000000000000000D0000Onet2g.2D.d01.conf 0 net2g.3D.d01.conf 0O OO

net2g 000000000 DOCOOOOOOOOOOOOOOOOO0OOO0O0OOOOOOOOO0OO0
Oo0O000000000400000000000net2g0 2000003000000000000
ooooooooooooooobooooon

)0 gpview] 000 0000000000000Mgpviewl 0000000000000000000 history 000
00000000000000000000000000000000000000000000
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$ mpirun -n 4 ./net2g net2g.2D.d01.conf
$ mpirun -n 4 ./net2g net2g.3D.d01.conf

gbogobgobobobooboboboboboboboboooooooboboboobobobobo
goooon

+++ MPI COMM: Corrective Finalize

0000000000000 0000000**x.ctl 0 SCALE-RMO XYOOOOOOO etlOO
O00=*xlccr.ctlO000000O000DOOOOODOOOOOctlODOOOODO

MSLP_d01z-2d.ctl
MSLP_d01z-2d.grd
MSLP_d01z-2d_lccr.ctl
PREC_d01z-2d.ctl
PREC_d01z-2d.grd
PREC_d01z-2d_lccr.ctl
PRES_d01z-3d.ctl
PRES_d01z-3d.grd
PRES_d01z-3d_lccr.ctl
Umet_d01z-3d.ctl
Umet_d01z-3d.grd
Umet_d01z-3d_lccr.ctl
Vmet_d01z-3d.ctl
Vmet_d01z-3d.grd
Vmet_d01z-3d_lccr.ctl

ggodoooo
GrADSO 0000 checkfig real.gs 00000000000 O0O0OO

$ cp ../../data/checkfig_real.gs ./
$ grads -blc checkfig_real.gs

oooO0o0oO0O0OO0OO00000OoOoOoOoOOOOOOOOOOOoOGrADSOOOODOOOOOOOn
oboooooooboooooboboooboobobooboooobon

real_mslp.png
real_prec.png

real_wind.png

gobobooboonog s3.24,325, 3260000000000
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4.1 OOUO

4.1.1 0OO0OOOO

SCALE-RMO0O0O00000000000000D00000O0ODOODOO0oooooooooon
0000000000000 b00b0b0b0b0b0O0b0obO0o00o0U00DOdb0Oscale-rm_init
O scaleerm 0000000 SCALEDOOOOOOOODOODODOOOOOOOOOOOOOSCALE-
RMOOOOOOOODODOOOOOODOOOOOOO0OOOoOoOooOoOO

[PARAM_CONVERT] O (CONVERT_TOPO) O .true. DO OO Oscale-rm_pp 000000000
O00000000D0D0O0000 [PARAM_TOPOGRAPHY] O (TOPOGRAPHY_OUT_BASENAME) OO 00O
0000000000 dOond scale-rm_init 0 scale-rm OO ODOOOO
[PARAM_TOPOGRAPHY] 0O (TOPOGRAPHY_IN_BASENAME) OO OOO0O

@ARAM_CONVERT \
CONVERT_TOPO = .true., :00000000000000000
/
&PARAM_TOPOGRAPHY
TOPOGRAPHY_IN_BASENAME = ’° .(000)00000000000
TOPOGRAPHY_IN_VARNAME = ’topo’ .(000)0000000000000000
TOPOGRAPHY_IN_AGGREGATE = .false. :(000)PnetCDF 0000000000000
00
TOPOGRAPHY_IN_CHECK_COORDINATES = .false. ;(000)000000000000000000
ooo
TOPOGRAPHY_OUT_BASENAME = ’° .(000)00000000000
TOPOGRAPHY_OUT_AGGREGATE = .false. :(000)PnetCDF 0000000000000
oooo
TOPOGRAPHY_OUT_DTYPE = ’DEFAULT’ .(000)0000D00000
("DEFAULT” ,’REAL4” "REALS”)

NG /

000000DO000000DO00D00D0O000000 [PARAM_CNVTOPO] ODOODO
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///ibARAM_CNVTOPO

CNVTOPO_name = ’NONE’,
CNVTOPO_UseGTOP030 = .false.,
CNVTOPO_UseDEM50M = .false.,

~

: "NONE’,"GTOP030’,'DEM50M’,'USERFILE’
:GTOPO30 00 DOOOODOODO?
:DEM50M 000000000007

CNVTOPO_UseUSERFILE = .false., ; 0000000oooooogoooo?
CNVTOPO_smooth_type = ’LAPLACIAN’, ; 000b0oboobooooooo
(’7 OFF”, "LAPLACIAN”,” GAUSSIAN”)
CNVTOPO_smooth_maxslope_ratio = 5.00, ;0000000 Az/Az000000O
CNVTOPO_smooth_maxslope = -1.DO, ; 00000000000 [deg]
CNVTOPO_smooth_local = .true., ;0odogboboboooobboooobboooo
oge?

;0ooooooooz?
;0boboboobobooogon

CNVTOPO_smooth_trim_ocean = .true.
CNVTOPO_smooth_itelim = 10000,

CNVTOPO_smooth_hypdiff_niter = 20, ; 000000o0ooooooooo

CNVTOPO_smooth_hypdiff_order = 4, ; gooooon

CNVTOPO_copy_parent = .false., ;000000000000 O0DOO00O0Oo0DobOOoOoOoo
aarz

\L J

O0000000000SCALE-RM O U.S. Geological Survey 00000 GTOPO30 00O O
00o00oooooo GEMAOM OO ODODODODOODO0O0O0O0OD0DO0DODOoOooooooon
(00D 41.1.1000000)0

OOQOOOOOOoOoOoOoO0O (CNVTOPO_ (UseGTOPO30|UseDEM50M | UseUSERFILE)) OO OO
(CNVTOPO_name) OO OO O O (CNVTOPO_ (UseGTOP030 | UseDEM50M | UseUSERFILE)) OO O OO
GTOPO30ODEMSOMOOOOODOOOOOOOOOODOOOODOOOODOOOOOOOOOO
0000 .false. 00DO0O0OO0ODOOODDOOODOO (cnvTOPO_name) DO0DODOOODOODO
O00OO0O0O0OD0O0O0O (CNVTOPO_ (UseGTOP030 | UseDEM50M | UseUSERFILE)) O (CNVTOPO_name) OO 0O
ooooooo4.1.100o0bbo0oooooboooo 4110 «x0000000000000O0O
0 (CNVTOPO_(UseGTOP0O30|UseDEM50M|UseUSERFILE)) 00000000 O0ODODODOODOOO

0000O0O000DOO0ODOO0O000DOCO0O00DOOO00O0OOOOn((eNvToP0_UseGTOP0O30)O
(CNVTOPO_UseDEM50M) 0 (CNVTOPO_UseUSERFILE) 00 000D OOODODOOODOOO
ogoooo

.true. O

O 4.1.1: (CNVTOPO_name) O (CNVTOPO_(UseGTOP030|UseDEM50M|UseUSERFILE)) OO OOODODO

CNVTOPO_name

CNVTOPO_UseGTOPO30

CNVTOPO_UseDEM50M

CNVTOPO_UseUSERFILE

NONE

*

*

*

GTOPO30 .true. .false. .false.
DEM50M .false. .true. .false.
USERFILE * * .true.

obooooboooobOobobooobobooooobooooobobn

1) 00000000000000000000

2) (CNVTOPO_UseGTOP030)=.true. 00 OGTOPO30 00O 0O0OOUOOOOODOOOOOOO

3) (CNVTOPO_UseDEM50M)=.true. OO ODEMSOM 000 0000000000000 OOOOO
gbobooboboooboobo 200000000000
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4) (CNVTOPO_UseUSERFILE)=.true. 0000000000000 OOOOOOOOOOOOOO
gooobOoboooobos3sbobooooooon

5 000000000000 000000
6) D0O0O0O0OO0OO

GTOPO30 000 DEMSOM OO0OO0O0O0OO0 20000000000000000000000O
O00000ooO0o0ooooo (111 ooo)o

GTorpO3000000O00O0OOOO0OOOOOOOOOOOOOOOOOOOOOOOO0O0O0BO
OO0 [PARAM_CNVTOPO_GTOP030] OODODOO (GTOPO30_IN_DIR) OO0 (GTOPO30_IN_CATALOGUE)
000o00boOooooGTOoPO30O OO 3220000000000000DOOOODOOODOO
000000000000 $SCALE_DB/topo/GTOP030/Products 00 O
$SCALE_DB/topo/GTOP030/Products/GTOP030_catalogue.txt 0 00000 OO $SCALE_DB O [
0000000000000000DEMSOMOOOO0O0O0OOO (DEMSOM_IN_DIR) OO0
(DEM50_IN_CATALOGUE) 00O OO0 O OO $SCALE_DB/topo/DEM50M/Products O 0[O
$SCALE_DB/topo/DEM50M/Products/DEMB0M_catalogue.txt DO O 00000000 O0O0DOOO
0000 41.1.10000000000O

SCALEOOO0OO0OO0O0O0O00O00000000000000000000000000000O0
00000o0booO0o00o0ooooobb200000000000000 (CNVTOPO_smooth_type)
ooo00o0o0ooobooO0o00oooO0O000O0ooOO000O0bOOO0O0O00OOO0O00000
O00000000000000 6nex 0000000000000 O0000C0O0O00O000000
O [radian) 0O0O0O00OO00OOOOOO

Omax = arctan(RATIO x Az/Ax).

O000AzO Az 000DDOOCDOOOOOOO0O0O0ODOOOOOOOOODODOOOOOOOO
0000000000000 oo0oo0oo0oDo0oo00o0d0ooORATIOODOODOO
Oo0o00000opoooOoO0OOoO0OoOoOoOoRATIODOOOOOOOOOOOOOOOOOOOOO
0000000000000 00000C0O0OORATIO O (CNVTOPO_smooth_maxslope_ratio)
o0boo0obo0oooboooOobDb 5.00000 (CNVTOPO_smooth_maxslope_ratio) DO OODODO
(CNVTOPO_smooth_maxslope) D0 OO DODODODOODOOOO0O00O0O0O0O0O0O0O0O0OOOOO0OO
O00000000000000 10000000000 (CNVTOPO_smooth_itelim) OOOOOCOO
O00000000DOOO0O00DODOO (CNVTOPO_smooth_local) O .true. OO DOOOODO, O
ggodobobobodooooobbbbuooooobobbboooooo
(CNVTOPO_smooth_hypdiff_(niterlorder)) 00O O0D0OOO00OOO0DOODOOODOOOOODDO
ooo0000ooOo0oU0oooOo0o0UUoOoOoOOoU0OoOoOoUOooOoOODOoUObooODOoOgo
000000000000 00000O00D000D0O000OD (CNVTOPO_smooth_hypdiff_order) O
000000000OO0o00obDO0O0O0DOO (CNVToPO_smooth_hypdiff_niter) OOOODOOODODO
0000000000 (CNVTOPO_smooth_hypdiff niter) 00000000 DOO0OODODODOOOO
oooooooooo
gobooboobobooboooboobotbooobooobobooobooobbo oboooboo
OO (CNVTOPO_smooth_trim_ocean) 00 .true. U0 ODODO0O0OOODOODOODOODOOOOOOO
oo00ooooooO0o0oOooooooooooOoooOoOoOo0ooooOoDOOoOoOoOoooOoODOoOgn
ooooo
(CNVTOPO_copy_parent) D000 0000000000 O0OO0DOO0ODOOOOOOOODOOOO
oooooooooooooooOoOoOoooooooooOoooboOoOooooooooooooo
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gbooobooobooooboooobobooobobooobooobooooboooboOoobooooboooDbo
OO00o0o0O0000DOo0oO000DOO0000DOO000bODObOO000 (CNVTOPO_copy_parent)
U.true. U0000O0O0O0OO0OOOOOOOOOODOOOOOOOODOOOOOOODOOOOO
O0000bODbDOoboOoO0O0OO0O0On0 (CNVTOPO_copy_parent) O .false. DODOODOOOOOODO
00 (CNVTIOPO_copy_parent) 0000000000000 4281 0000000000

4.1.1.1 000000000000

(CNVTOPO_UseUSERFILE) O .true. 0 0O0OO0O00O0OO scale-rm_pp O
[PARAM_CNVTOPO_USERFILE] 0O 0OO0OO0OO00DODOOOOO0OODO SCALEOOODOOOOOO
DOooOOoOoOOoOO+«GrADS” O “TILE” 0000000000 (USERFILE_TYPE) 0OOO0O0O0O
oooooooooooooboobooooobobobo 4130000000000 000DDOOOO
0O O [PARAM_CNVTOPO_USERFILE] 0O O OOODOCOOODCOOOOO

ﬂPARAM_CNVTUPO_USERFILE \
USERFILE_TYPE = ’’, ; 7GrADS” or "TILE”
USERFILE_DTYPE = ’REAL4’, ; (for TILE) 00 0O0ODOOOOOOO
("INT2”, "INT4”, "REAL4”, "REALS")

USERFILE_DLAT = -1.0, ;(for TILE) 00 000OO00DOO0 (O)

USERFILE_DLON = -1.0, :(for TILE) 0000D0O0DO0OO (O)

USERFILE_CATALOGUE = °°, :(for TILE) 00000000 OOD

USERFILE_DIR = ’.7, ; (for TILE) 00000000000 0OO0O0ODOOOOOOO
oooo

USERFILE_yrevers = .false., ; (for TILE) 0000000000 OOO0OOOOOODOOO
O .true.

USERFILE_MINVAL = 0.0, : (for TILE) MINVAL 0 0 0000000000000
USERFILE_GrADS_FILENAME = ’7, : (for GrADS) GrADS 00 0D0000000000000
USERFILE_GrADS_VARNAME = ’topo’, ; (for GrADS) 00000000000
USERFILE_GrADS_LATNAME = ’lat’, ; (for GrADS) 0000000000000

i (

5 (

i (

)
)
USERFILE_GrADS_LONNAME = ’lon’, for GrADS) 0000000000000
)
)

USERFILE_INTERP_TYPE = ’LINEAR’, for GrADS) OO OOOOO
gooooo

USERFILE_INTERP_LEVEL = 5, for GrADS

\L /

000000000000 DO0ODOO0O0O00O0O0ODO0ODO (USERFILE_INTERP_TYPE) OO ODOOO
Ugdb000obO0oO0bOd LINEAR O DIST-WEIGHT U0 0ODOO0ODOUOOD O 41200000000
DIST-WEIGHT U0 O ODOODOODO0ODOOD0OOODODO (USERFILE_INTERP_LEVEL) ODODOODOO

“GrADS” 00 0000000000000 0O0O0OoOOooO0ooooDoOoOoOooooDoooOogg
000000000000 00DO00O00000 (USERFILE_GrADS_FILENAME) OO0 O0OO0OODO0O
gooobbooooobobooob 41200bbbooobbuoooobboobbbooobo
00000000000 bOODoOoonD “opo”, “lat”, “lon” OODOOOOODOODOOODOODOO
(USERFILE_GrADS_VARNAME) 0 (USERFILE_GrADS_LATNAME)O (USERFILE_GrADS_LONNAME) O OO
ggd

“TILE” DD 000000000 (USERFILE_CATALOGUE) D0 0ODDOODDOODOOOOOO
gboooooobooooooooobobobobouoooboobobobobDoooobobobo
gobobobobooobuooboobooboboboboboooooog
$SCALE_DB/topo/DEM50M/Products/DEM50M_catalogue.txt [
$SCALE_DB/topo/GTOP030/Products/GTOP030_catalogue.txt 00 OO0 OO0
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000 “TILE” 00000 [PARAM_CNVTOPO_USERFILE] 0OODOOO0OO0ODOODODOcatalogue.txt
ooo0O0O000000C00O0000000000 ./input_topoO000O0O0O0COODO 2000000
ooooooooo

&PARAM_CNVTOPO_USERFILE
USERFILE_CATALOGUE = "catalogue.txt", ;00000000000
USERFILE_DIR = "./input_topo", oobooooooooooooooon
USERFILE_DLAT = 0.0083333333333333D0, OO0ooO (00, degree)
USERFILE_DLON = 0.0083333333333333D0, 0000 (00, degree)
USERFILE_DTYPE = "INT2", O0O0O0O0Oo (INT2, INT4, REAL4, REALS)
USERFILE_yrevers = .true., 0o0oooooooooooooooo?

4.1.2 0000O0O000ODOO/0000D0OOOO00

0 4.1.2: SCALEO 0000000000000

ooooo FILETYPE_ORG | OO

SCALEOODOOQO | SCALE-RM 0000000000000 latlon0O0O0O0ODOOODO
oo

gooood GrADS gboobooobooboooooboboooobooboon

WRFOOOODO WRF-ARW OwrfoutO D wrfrst0 000000000

00000 scale-rm_init 00000000 init.conf OO OO00OO0OO0OOO0OOOOO
0000000000 O0Oscale-rm_init 000 4.120000000000000000000
000000000000 [PARAM_MKINIT_REAL_(ATMOS|OCEAN|LAND)] O (FILETYPE_ORG) OO
goog

OSCALEODOO0U0OO0O0O0OUOOOOODOOO0NUOOOOOOO (042820)0000000

O0D00b00000Fortran OO0 OOO0OOOO0OOOODOOODOODOODOOODOOOO
0000o0O0000oOo0o0ooO0o0UooO0OOO (O 3220)0000000

OCWRFOOOOOOOOOWRFOOOOOOOOOOOOOOOOOOOOODODODOOOOOO
OOOSCALE-RMOOO0OO0OO0OO0OO0OO0OOO0O0OOO0O0OOOOOOOOOOOOoOoooooooo

O00000000000000OGRIB/GRIB20000000000O00O0O0O0OOODOOOOO
SCALE-RM O00000D0OOOOOSCALEODOOOOOOOOOOOOOOOOOOO 530
0000000000000 0000000 5300000000000 /000000OOO0OO
O00O0OSCALES.4.5) 000000000

SCALEOO00OO0OO0O0DOOOOO0DO

O00000D0000D0b0o0bD0ODbDOn init.conf O [PARAM_RESTART] OO OO

&PARAM_RESTART

RESTART_OUTPUT = .false., ;0doboooooooboooooooooooonn
RESTART_OUT_BASENAME = *’, ;0000000000000O00000OO

/
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0000000000000 0000 (RESTART_OUTPUT) O .true. 0 DO0OO0O0O00O0DODOOO
00000 (RESTART_OUT_BASENAME) DO DO O0O0OD0OD0O0O0O 321 0000000000000000
(RESTART_OUT_BASENAME) = “init_d01” 0000000000 O0O0O0OOOOSCALE-RMOOOO
00000o0000000o000o0O00b0OO00 (Doo0o 4270000)0000000ODOOOO
obooooboooboobooboooobooon
gobobooobooboobooboobobbobind init.conf O
[PARAM_MKINIT_REAL_(ATMOS|OCEAN|LAND)] OO OO

@ARAM_MKINIT_REAL_ATMUS \
NUMBER_OF_FILES = 1, ; goooooon
NUMBER_OF _TSTEPS = 1, ; 000oo0oooooooooooooDo
FILETYPE_ORG = ’’, ;04120000
BASENAME_ORG = 7, ;0o0ooooooocgoon
(D0DOOOFILETYPE_LORGO O O)
BASENAME_ADD_NUM = .false., ; NUMBER_OF_FILES=1 0 0000000000000
gooad
BASENAME_BOUNDARY = ’’, ; 000o00boobooboon
BOUNDARY_UPDATE_DT = 0.0, ; 00000oouoo [y
USE_FILE_DENSITY = .false., ;oooooooboocooooobooooboooo
USE_NONHYDRO_DENS_BOUNDARY = .false., ;00000000000 O0OOODOOODOODODOO
oo
USE_SFC_DIAGNOSES = .false., ;joubood0ooocdooooobooooonbon
USE_DATA_UNDER_SFC = .true., ;000o0o0oooo0ooooboooooboboo
SAME_MP_TYPE = .false., ; (For SCALEO0)O0O0OO0OU0O0O0OU0OOODDOOOO
goooo
INTRP_TYPE = ’LINEAR’, ;0000000 (PLINEAR”, ”DIST-WEIGHT”)
SERIAL_PROC_READ = .true., ;gbobooooboocoooobooooocoobooooooon
ooo
/
&PARAM_MKINIT_REAL_OCEAN
NUMBER_OF_FILES = 1, ; goobooboon
NUMBER_OF_TSTEPS = 1, ;000oo0ooocooooooooooDo
FILETYPE_ORG = ’’, ;04120000
BASENAME_ORG = 7, ;0o0ooooooocgon
(0000 OFILETYPE_ORG OO O)
INTRP_OCEAN_SFC_TEMP = ’off’, ; (For GrADS 0 0) ("off”, "mask”, "£ill”)
INTRP_OCEAN_TEMP = ’off’, ; (For GrADS 0 0O) ("off”, "mask”, "£il11”)
SERIAL_PROC_READ = .true., ;00bo0ooooooooobooooobooooooon
oo
/
&PARAM_MKINIT_REAL_LAND
NUMBER_OF_FILES = 1, ; goobooboon
NUMBER_OF __TSTEPS = 1, ;0o0oood0ooooooooooooon
FILETYPE_ORG = ’’, ;04120000
BASENAME_ORG = 7, ;ooooooooocooon
(0000 OFILETYPE_ORG OO O)
USE_FILE_LANDWATER = .true., ;000oo0ooocooooooooooon
INTRP_LAND_TEMP = ’off’, . (For GrADS 0 0) ("off”, "mask”, "£i11")
INTRP_LAND_WATER = ’off’, ; (For GrADS 0 0) ("off”, "mask”, "£i11”)
INTRP_LAND_SFC_TEMP = ’off’, ; (For GrADS 0 0) ("off”, "mask”, ”£i11”)
ELEVATION_CORRECTION = .true., ;oobooooboocooooobooooobooboo
SERIAL_PROC_READ = .true., ;gbobooobooooooboooooboooooaoo
ooo

\2 J
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(NUMBER_OF_FILES) D0OD0ODOODOOODOODDODOOOD scale-rm_init 0000000 OO
(NUMBER_OF_FILES)-100000000DO00DO0OCOOOO0DOO00ODOO(NUMBER_OF_FILES)=1
obooooobooooooobooooboboooooboboboooobooooobooon
(BASENAME_ADD_NUM)=.true. 00 OO (NUMBER_OF_TSTEPS) 00O D0O0O0OOOODOODOODOO
gboooooboooboood

(BOUNDARY_UPDATE_DT) 00000000 OODOOOODOOCOOOOOODOOOODODOOODO
00000000000 D (BASENAME_BOUNDARY) DO0ODOOO0ODOOOOOODOOOODOOODO
(BASENAME_BOUNDARY) 000000000000 DOO0OOOO00ODOOOO0OOODODOOOOO
gbboooobooboobbooboooooobobooobooobooooooooobooobooDbn
oboooobooboooboobooooboboooooboobooboobooonoo

O000OD0O0O0OO0OCINTRP_TYPE) 0000 OO“LINEAR” O “DIST-WEIGHT” 00000 0O O“LINEAR”
0000 2000000000000YIST-WEIGHT” 00000 NODOOODOODOODOOO
OO0000“INEAR” DO200000000000000O0000DOOOODOOOODOOOO
000000000000000000 1 ((IMAaxe=10000 (QMAxe)=1)000000000
00000000000 (“DIST-WEIGHT’) DU OOOOOOOO [PARAM_COMM_CARTESC_NEST] O
(COMM_CARTES_NEST_INTERP_LEVEL) 00O 0OO0O

SCALE-RMO0O00O0COO0O0O0ODOODODOOO0O0O0O0O0O0O0O0O0OOOOddbroadeast 00O
oboboooboobooboooobooobooobooobobooboooooboooboboooooboooDbo
U00000DbO0O00DObO000O000000DbO000000 (SERIAL_PROC_READ) O .false.
gbobooboboooobooboooobooboobooooboobobooboooooooobooooDn
oooooooogoooooboooooooooo oogoooooooOoooooobooOogo
gbooooobooooboboooobobooooboobooooboboooDoDbooo

O000OD0DO (BASENAME_BOUNDARY) OO DO OATMOS O OCEAN DD OO LANDOOODOOD
OD0O0OD00O0OD [PARAM_MKINIT_REAL_(OCEAN|LAND)] DO ODOOO0OOOO0OOOCDOODODOO
[PARAM_MKINIT_REAL_ATMOS] OODOOOOODOCOOO

PARAM_MKINIT REAL ATMOS 0O 00O O

0000000000 0OCUSE_FILE_DENSITY) O (USE_NONHYDRO_DENS_BOUNDARY) DO O OOO0O
000000000 .false. 0000000000000 00O00O0OOOOOOOOOOOOO
0000 (2 =—pg) 00000000000 (USE_FILE_DENSITY) = .true. 100000000
000000000000000000000000000000000000 (USE_FILE_DENSITY)
0000000000 (USE_NONHYDRO_DENS_BOUNDARY) = .true. 10 0000000000000
000000000000000 (p=p/RT)000000000O0O0O0O0O0OOODO00 (OO
00000000000)000000000000000000000000000000000
000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000
SCALERMOOOOOOD0O0O00000000O0OOOOOOOOO00000O0000000000
000000000000 (USE_NONHYDRO_DENS_BOUNDARY)=.true. 100000000000 CO
00000000000000000000000000000000000000000000
000000000000 000000000000000000000

(USE_SFC_DIAGNOSES) 000000000 OOOOOOOOOOOOOOONOOONDOONOO
00000 (USE_SFC_DIAGNOSES) = .true. 00 0O T2, RH2, Ul0, V10, PSFC 000000
000000000000 0000000000000000000000000000000
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(USE_DATA_UNDER_SFC) 00D OO0OOOOODOOOOOOO0ODOOODODOODOOOODOODO
gboooooooobooo

PARAM_MKINIT REAL_LAND J OO OOO

000000000 [PARAM_MKINIT_REAL_LAND] O (USE_FILE_LANDWATER) 00000000
000000000()000000000000000000000 ((USE_FILE_LANDWATER) =
true.)00(2)00000000000000 ((USE_FILE_LANDWATER) = .false.)00000
00(1)00000030000000000000000000 (SMOISVC) 0000 (SMOISDS) O
00000000000000000000000000000VOO000000000 V, 00
o (V,/V)00O0ODO vOoO0OoOoooooooo Vv, 00000000 V,000 (V,,/V,)0000
(2)0000000000000000000 INIT_LANDWATER_RATIO 000000000000
0050000000000 (V/V)00000000000000

&PARAM_MKINIT_REAL_LAND
USE_FILE_LANDWATER = .true. ;0000000000 0OOODOODOO
INIT_LANDWATER_RATIO = 0.5 ; USE_FILE_LANDWATER=.false. DO 0O0ODOODO

gboboobooboboboboboboboboboboooboooboooooooooobon
0000000000 [PARAM_MKINIT_REAL_LAND] O (ELEVATION_CORRECTION) OO DODODOOO
0000000 SCALE-ERMOOOO0O0OO0OOOOOCOOOOOO0OOOoOooooooooooo
obooooOoobooboooooobobooboobOoobOoobobOoobOoooobooobon
(ELEVATION_CORRECTION) O .true. DO OO 0000000 ODOOODOOODOOOOOOOODOO
0000000000000 0000SCALE-ERMO0O0O0O0C00O0O0OOO00O00000 ApRODO
00000000000000 ARMOIr0000000000000T =6.5x107% [K/m|O000
OO0000O0O000OOO000DbOO0O00D0 (ELEVATION_CORRECTION) = .true. OO0

SCALEOUOOODOOO

SCALE 000000 [PARAM_MKINIT_REAL_(ATMOS|OCEAN|LAND)] OOOOOOOOCOOOO
RN
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///gﬁARAM_MKINIT_REAL_ATMUS ‘\\\

NUMBER_OF_FILES = 2,

FILETYPE_ORG = "SCALE-RM",
BASENAME_ORG = "history_dO1",
BASENAME_ADD_NUM = .true.,
BASENAME_BOUNDARY = ’boundary_dO1’,
SAME_MP_TYPE = .false.,

/

&PARAM_MKINIT_REAL_OCEAN
FILETYPE_ORG = "SCALE-RM",
BASENAME_ORG = "history_doO1",

/

&PARAM_MKINIT_REAL_LAND
FILETYPE_ORG = "SCALE-RM",
BASENAME_ORG = "history_doO1",

\L /

(FILETYPE_ORG) OO"SCALE-RM"ODODDDDOODODOOOO0OOOCDODODODO (BASENAME_ORG) OO
U0 0O0OBASENAME_ORG U "history_do1"00 0000000000000 100000000000
Ohistory_d0l.ncO00000O0O0O0OOODODOOOO0OO0O0OOOO0OOODDOO (BASENAME_ADD_NUM)
= .true. U0 0O0O0ODO M history_dO1_XXXXX.ncO O oooo0 0O 0OO0OO0OOOOOOOODOO
goooog

ddoooouooboboboobbbbbbOb0000UouUUg (SAME_MP_TYPE) O .true. 0O O
goo

gobogbooaobooaod

OO00000o0oO0o0oooooooooooooGrADSOOO0OCOOODOOOOOOO0OCOO
OD00D000D00GrADSOD0OOD00OOOnttp://cola.gmu.edu/grads/gadoc/aboutgriddeddata.
html#structure DO OO00OOOOODO

GrADS OO O0OO0O0ODO [PARAM_MKINIT_REAL_(ATMOS|OCEAN|LAND)] OO OODODOOOODOOO
oo
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///gPARAM_MKINIT_REAL_ATMUS ‘\\\

NUMBER_OF _FILES = 2,

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.2005053112-2016051106",
BASENAME_ADD_NUM = .true.,

BASENAME_BOUNDARY = ’boundary_d01’,

BOUNDARY_UPDATE_DT = 21600.0,

/
&PARAM_MKINIT_REAL_OCEAN

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.2005053112-2016051106",
INTRP_OCEAN_SFC_TEMP = "mask",

INTRP_OCEAN_TEMP = "mask",

/
&PARAM_MKINIT_REAL_LAND

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.2005053112-2016051106",
INTRP_LAND_TEMP = "fill",

INTRP_LAND_WATER = "fill",

INTRP_LAND_SFC_TEMP = "fill",

\L J

(FILETYPE_ORG) O "GrADS"O OO UOOOSCALE-RMOOOOOOOOOO (GrADSOO)OOO
000000000000 D@McetlDOODOODOODOO (BASENAME ORG) DOODOODOODOO
gboooobooooboboooobobooooobooooboobooonog

0000000000000 00000000000000000000000 (namelist.grads_boundary)
gobooboobooo

53



*

# Dimension

#
&GrADS_DIMS
nx = 360,
ny = 181,
nz = 26,

/
#
# Variables
#

&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM

&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM
&GrADS_ITEM

&GrADS_ITEM

&GrADS_ITEM

N

missval=9.999e+20 /

; Default value of the number of grids in the x direction
; Default value of the number of grids in the y direction
; Default value of the number of layers in the z direction

name=’lon’, dtype=’linear’, swpoint=0.0d0, dd=1.0d0 /
dtype=’linear’, swpoint=90.0d0, dd=-1.0d0 /
name=’plev’, dtype=’levels’, lnum=26,

name=’lat’,

1vars=100000,97500,......... ,2000,1000, /

name="HGT’, dtype=’map’, fname=’FNLatm’, startrec=1, totalrec=125 /
name=’U’, dtype=’map’, fname=’FNLatm’, startrec=27, totalrec=125 /
name=’V’, dtype=’map’, fname=’FNLatm’, startrec=53, totalrec=125 /
name="T’, dtype=’map’, fname=’FNLatm’, startrec=79, totalrec=125 /
name=’RH’, dtype=’map’, fname=’FNLatm’, startrec=105,totalrec=125, nz=21 /
name=’MSLP’, dtype=’map’, fname=’FNLsfc’, startrec=1, totalrec=9 /
name=’PSFC’, dtype=’map’, fname=’FNLsfc’, startrec=2, totalrec=9 /
name=’SKINT’, dtype=’map’, fname=’FNLsfc’, startrec=3, totalrec=9 /
name=’topo’, dtype=’map’, fname=’FNLsfc’, startrec=4, totalrec=9 /
name=’1lsmask’, dtype=’map’, fname=’FNLsfc’, startrec=5, totalrec=9 /
name=’U10’, dtype=’map’, fname=’FNLsfc’, startrec=6, totalrec=9 /
name=’V10’, dtype=’map’, fname=’FNLsfc’, startrec=7, totalrec=9 /
name=’T2’, dtype=’map’, fname=’FNLsfc’, startrec=8, totalrec=9 /
name=’RH2’, dtype=’map’, fname=’FNLsfc’, startrec=9, totalrec=9 /
name=’1lev’, dtype=’levels’, nz=4, lvars=0.05,0.25,0.70,1.50, /

missval=9.999e+20 /

name=’STEMP’, dtype=’map’, fname=’FNLland’, nz=4, startrec=1, totalrec=8,

missval=9.999e+20 /

name=’SMOISVC’, dtype=’map’, fname=’FNLland’, nz=4, startrec=5, totalrec=8

/

00000000000 [GrADS_DIMS] O nx, ny, nz00O0000000O0O0O0DODODOOCODO
O000D00000 [GrADS_ITEM] ODODOOOODO [GrADS_ITEM] OOOODOOOO 4.1.30

goo

00000 bO000obbOo0ob0bO0O0O0bU0OU0UOd fname 0O0ODODO O fname="filename"
00000000000000000000000 ((NUMBER_OF_FILES)=1)00000000O0O0
Ofilename.grd00 000000000000 0OO0DOOOO0O0OO0ODODOOOOOO(BASENAME_ADD_NUM)
= .true. U0 OO0 filename XXXXX.grdO OO OODOOODOOODOOODOODOO

O00000oODO0O0O00O000000D0DO0O000 [GrADS_ITEM] O nx, ny, nzO0ODOODO
00000000oU0oU0oOo0ooO0oo0oUOU0oD (QV)OD0D0O0 RE)ODOOODOOOOOO
gobobbooboobooboobuoobuoobuunzbO0ODOOO

nzO0OOOODO QVOOOOQOQO [PARAM_MKINIT_REAL_GrADS] O (upper_qv_type) 0O 00O
000 (upper_qv_type)=ZEROO OO0 O0QV=00000000 (upper_qv_type)=COPYO OO OO
0000000000000 D0O0D0 REHOODOODOODO0ODO0ODO0ODO0ODO0ODOOQQVOODOo
oooooooobooOozergoono
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&PARAM_MKINIT_REAL_GrADS
upper_qv_type = "ZERO" ;nz0 00000 QvOoOooo
(77 ZERO”’ ”» COPY77)
/

SCALE-RMOOOOOOOOOOODODODODOD 4140000

0 4.1.3: [GrADS_ITEM] OO0

GrADS_ITEMO OO OO oo
name ood 04140000
dtype gooooo "linear", "levels", "map"0 OO0

(dtype) O"linear"00O0O0D0OOOO ("lon", "lat"O0O)

fname O0oo0oboO0ooo
swpoint oooooooooao
dd oad

(dtype) O"levels"OOOOOOOOOO ("plev", "llev'ODO)

Inum ooooo (oo)
lvars oooaod

(dtype) O "map"0 0 O000OD0OO0O

startrec 00 (item) DODODOODOO t=100000
totalrec oooOoooooooooooad
O

missval ooooo o (Ooooo)
nx xdoooog (OoDooo)
ny yoooooo (Ooooo)
nz z00000 (Ooooo)
yrev 00oo0ooooooooooo (oooo)

ooo0doid.true. 00O
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0 4.1.4: [GrADS_ITEM] O (name) OO0 DOO0OOOO0DOOO0DOOO0O0DOODODOOODOODOODO
goooboobooboobooooboobooboo™@obooboboobooboboonobo

good
000 (name) | OO oo Ooo0oo0gaoano
(dtype)
lon oo [deg.] linear, map
lat ogd [deg.] linear, map
plev 00 [Pa] levels, map
+ HGT 00 (DO000DOO0) [m] map
*  DENS oo [kg/m3] | map
U ooon [m/s] map
v 0oooo [m/s] map
wx W ooon [m/s] map
T od K] map
RH 0000 (QVDOO00oooooo) %] map
QU 00 (RHOOODOOODO) kg/kg] | map
xx  QC oooooo [kg/kg] | map
xx QR oooooo [keg/ke] map
wk QL oooooo [kg/kg] | map
xx QS ooooQ [kg/kg] | map
xx QG ooooo [kg/kg] | map
*x  MSLP oooooo [Pa] map
xk PSFC 0oooo [Pa] map
xx  U10 10m 0000 [m/s] map
*xx V10 1om 0000 [m/s] map
*k T2 2m 00 K] map
*% RH2 2m 0000 (Q2UODOUO0oOoog) | (%) map
s Q2 om 00 (RH2000000000) kg/kg] | map
*  TOPO GCMOOO [m] map
* lsmask GeMOooood 0:0 1:0 | map
SKINT ooooQ K] map
llev ooooo [m] levels
STEMP oooo K] map
SMOISVC 0000 (000D0) 8 map
(SMOISbsOOoOoooooono)
SMOISDS oooo(@oo) [-] map
(SMoIsvCc oooooouoono)
SST 0000 (SKINTODOOODOO0D) | [K] map
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4.1.3 OULUU0U0OOOoOoOoboooooobogaad

000000000000000/000000000000000000000000000
goboboooboooobboooooboboobooooboooobboooooboobooon
SCALEnetCDFOOOOOOOOOCOOOOOOOOOOOOOCOOOOCOODOOOOODOOO
0000000000000 00000O0SCALERMOOOOOOOOOOOOOODOOOOOO
0000000000Db0OD0 [PARAM_CONVERT] O (CNVERT_USER) O .true. D OO ODOODOODO
scale-rm_init U0 0000000000000 OOOO0DOOOOOOOOOOOO 415000
gboboooboboooboooobooobooobobooooooooboooooobobooooboooonn
oboooooboobooboboboooboboboobo20b0000b00b0b0O0O0O0DbOo0n

0 4.1.5: SCALE-ERMOOOOOOOOOOOOOOOOOOOOO
goooo | 00

GrADS GrADSOO0000000O0
TILE gboobooboooobogoboo

00000000000 00DO0O000D00OO00O [PARAM_CNVUSER] OOO0O

ﬂPARAM_CNVUSER \
CNVUSER_FILE_TYPE = ’°, 000000000000 O 41500
CNVUSER_INTERP_TYPE = ’LINEAR’, ooooooo
CNVUSER_INTERP_LEVEL = 5, oooooo
CNVUSER_OUT_TITLE = ’SCALE-RM 2D Boundary’, ;000000000000

CNVUSER_OUT_VARNAME = °’, ;o0boo0ooooooog
b

CNVUSER_OUT_VARDESC = °, ooooooo

CNVUSER_OUT_VARUNIT = ’7, ooooooo

CNVUSER_OUT_DTYPE ’DEFAULT’, ooooooooooo (DE
FAULT,INT2,INT4,REAL4,REALS)

CNVUSER_NSTEPS = 10, ;00000000000

CNVUSER_QUT_DT = -1.0DO, ; 0000000000 (O]

CNVUSER_GrADS_FILENAME = ’’, ;GrADSOO0000DD0OOOO0DOODOOOO

CNVUSER_GrADS_VARNAME = ’°, ;00000000000

CNVUSER_GrADS_LATNAME = ’lat’, ;000000000oooon

CNVUSER_GTADS_LONNAME = ’lon’, ;0000000000000

CNVUSER_TILE_DIR = ’’, ;0000000000000 00000000
ooooo

CNVUSER_TILE_CATALOGUE = ’’, ;00000000000

CNVUSER_TILE_DLAT = 1.0DO, ;00000000000

CNVUSER_TILE_DLON = 1.0DO, ;000000oooon

CNVUSER_TILE_DTYPE = ’REAL4’, ; 0000000000000
(INT2,INT4,REAL4,REALS)

\L /

O0OO00D0O0DO0OO0DOO0DO0OODOODO (CNVUSER_INTERP_TYPE) OO0 (CNVUSER_INTERP_LEVEL)
gboooooboooobooboboooo 4120000000

o0o0o0o0o00oo0o0o00bO0O000boOo000b0o0O000D0 (CNVUSE_OUT_TITLE),
(CNVUSE_QUT_VARNAME), (CNVUSE_OUT_VARDESC), (CNVUSE_OUT_VARUNIT) OO0 OOO0O0O0O0OO
O0D00O000O0DOOD GrADS OO OO, (CNVUSE_LOUT_VARNAME) OO DOOO0OOODOO
(CNVUSER_GrADS_VARNAME) 0O 0ODOUODOOOOODOODOO
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(CNVUSER_OUT_DTYPE) 00 DEFAULTO OO, 00000000000 OOOOOOOOOOOOO
0000000000000 D0000D0O00O0 REALS OO OOSCALE-RM O
0000 SCALE_USE_SINGLEFP = "T" 000000000000 (2.22000)0 REALATODOO

0000000000000000D00 (CNVUSER_NSTEPS) 00000000 ODO0OOOODOOOOO
OOO0O [PARAM_TIME] O (TIME_STARTDATE) ("'I.Q.SDDD)DDDDDDDDDD (CNVUSER_QUT_DT)
oooooooooo

GrADS 00 0D00D0DO0ODODODOODODODOODOODODOODODODODODODDODOn
000000 (USERFILE_GrADS_FILENAME) DO 0O O0O0O0O0OOO0OODODOODODOODO 4.1.20
000000000 00o0ooU0oDo0o0Do00o000o0OnDO 1lat 000 lonOOOOOOO
0000000000 00000O (CNVUSER_GrADS_LATNAME) OO O (CNVUSER_GrADS_LONNAME)
d00d00cGrADS DO OD0DOODDOODOODOODOOO 20000000
scale/scale-rm/test/framework/cnvuser 0000000000000 O0OODOODOOOOODOO

oooo

ﬁ R
# Dimension
#

&GrADS_DIMS

nx = 361,
ny = 181,
nz = 1,
/

#
# Variables
#
&GrADS_ITEM name=’lon’, dtype=’linear’, swpoint=0.0D0, dd=1.0D0 /
&GrADS_ITEM name=’lat’, dtype=’linear’, swpoint=-90.0D0, dd=1.0DO /
&GrADS_ITEM name=’var’, dtype=’map’, fname=’fname_in’, startrec=1, totalrec=1, \
\\\‘ bintype=’intl’, yrev=.true. / 4///

TILEOOUOOOOoodoooobooooooooboboboooooboboboooodooooggo
goob obboboobobooboboobobUoobobUoobbobUoobuobobooo
(CNVUSER_TILE_DIYPE) D0 0OOO0O0OOO0OOOO0OOOOCODOOCOOOOOOOOODOOO
00000000 (CNVUSER_TILE_DLAT) OO0 (CNVUSER_TILE_DLON) ODO0OO0000O0O0O0O0O0
ggoboobooobooobooobboobboobbuooobuobbooobboboon
00000000 (CNVUSER_TILE_CATALOGUE) DO 0DDODOODOODOOODODODOOODODOO
00000 (CNVUSER_TILELDIR) 00000000 OOOCOOCOCOOOOOOOOOOOOO0O0CO
o00000o0o000ooo0o0o0ooooooooo0o0ooooo0ooOoooooDOooOgo
000000000 COO0O000 $SCALE_DB/topo/DEM50M/Products/DEM50M_catalogue.txt O
OO $SCALE_DB/topo/GTOP030/Products/GTOP030_catalogue.txt OO 000000 ODOO0O
OoOoOOO0OO0O0OD0O0O0 220 400000000000000000O0O0O0O0OO0OOO00O0O0O

good
001 -90.0 0.0 -180.0 0.0 TILE_sw.grd ; latitude: -90-0, longitude: -180-0, name: TILE_sw.grd
002 -90.0 0.0 0.0 180.0 TILE_se.grd ; latitude: -90-0, longitude: 0-180, name: TILE_se.grd
003 0.0 90.0 -180.0 0.0 TILE_nw.grd ; latitude: 0-90, longitude: -180-0, name: TILE_nw.grd
004 0.0 00.0 0.0 180.0 TILE_ne.grd ; latitude: 0-90, longitude: 0-180, name: TILE_ne.grd
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4.2 SCALE-RMUOOO0OOOOO

4.2.1 0O00O00O0O0O0OOOOOOOOO0OOOO

U0bD0o0o00o000b00=x*x.conf U0pp, init, run00000000O00O000O0OO0OOO
obobooobooooooboobooOooooooboooooooboooooboboOoooboooDn
gbobooogoobogbobobobobobaoboooooboobooooooboboba
000000 (0000000000 oO0)0o0Do0D0O0DoOO0oUoOOoooo

$ cd ${Tutorial DIR}/real/
$ 1s
Makefile
: 000000 0000obDbbOOO00d Makefile
README
: README DO OO
USER.sh
: Jooboboboboooooboooooga
config/
: 0000ooO0o00ooo0o0oDob0 (copooooooogoooo)
sample
: USER.sh DO OOQ0OQOQOOOO
data
 0ooodoooooboooooooboooo
tools
: 0000000000000 0o0oo0o0boo0orNL 0000 grib OOOODOODOODOO
goooooooooooo

gobobobobobooboboobboobboboobboobboobbooboobboOb userR.shO O
gbooooood

sample/ OO0 O0D00OO00D0OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOO
gboboboobodabodobdadab useR.shddnogoooooabooaooaa

$ 1s sample/
USER.default.sh
: 0000000000000000 useR.sh 000 (OOO0O0O0O0O0O00O)O
USER.offline-nesting-child.sh
:gbooooboobooooboooooboooboo
USER.offline-nesting-parent.sh
: oooooooooboocoOoooboooOoooooa
USER.online-nesting.sh
: 00ooooogoooodo
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gooooao
OO0OC READMEOOOOOOOOOOODOODOOOOOOO
1. 0000b0o0o00obO0bo0ob0Oobuser.shooogn
2.make0O00OOO00OOOOO

O0O00O0ODexperiment OO0 0000000 0ODO0OOOODOODOOOOODODOOODOODO
USER.shOJ O OOO0O0OO0O000O0O00O0OO000DOO000O000000O00O00bO000000000
obooooboobooooobobooobooboboobooonog

$ mv experiment/ tutorial/
(00 experiment DO O OOOOOOOO)
$ cp USER.sh USER_tutorial.sh
. USER.sh 0 OO
$ make
$ cp -rL experiment 0O OODO/
: 00000000000000000000000000000000

USER.sh 0 OO

obobooobo0oobboobo0ooobooobo0obobo0 NM_DOMAINODOOOOODOOODOO
goooo0ooo0oooo0oooOoOooOoUooOoOboo00ooDoUOooOoU0oDoDOoooOooDoOOd
U0D0D0O0000b0000O0# required parameters for each domainJ OO DO OODOOOO
oooooooobo0o0oOooooOoOo0OoooDOOOo000ooooOOoO0oO0DOO0O00 NUM_DOMAIN
gooooooooooooooOobooOooooobooooo0ooDoOoooOoooooDoO
O00000D0OUSER.shOO0O00000D00O0Oexperiment 0000000000000 OOO
oooooooooooooo

4.2.2 0O000O0O0OOOOOODOOOOOOOO0O

SCALEOOQOODOO0O0O 5200 5300000000000000000000D0ODO0O00OOOO
ooooo0obDboO0OooOo0o0obOboOoooo0ooDoOO 52000 300000D0O0O00O0DO0OO
0000000000000 00000000 ™ rubyd (https://www.ruby-lang.org/en/) 00
ooooo

goooooooooooooooooo

$ ruby scale-5.4.5/utils/config-converter/config-converter_5.2-5.3.rb \\

old.conf > new.conf
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4.2.3 0O0O0OOOOOOO

goooooobooobooboooo MPIODDODOODOOOODOODODOOOODOODOO
ooooooboooMPIODDODOOOOOODOOODOOODDOOO 421000000000
2000000000000 O00DOOOOOOODbOOOn

ooooODDOO0O0o0o0ooo MPIDODDOOOOOOOQO [PARAM_ATMOS_GRID_CARTESC_INDEX]
00 (IMAXG, JMAXG)UODO OO [PARAM_PRC_CARTESC] OO (PRC_NUM_X, PRC_NUM_Y) DODOOOO
0421 000000000000000X0O00 (PRC_NUM_X) ODYOODO (PRC_NUM_Y) OO
0000000000000 oo0ooooOOO0O0O0LOLDUOUOU0 (0421000
000) 0000000000 100MPIDOOOOOOOODOOOOOO MPIOOOOO (IMAX)
x (JMAX) x (KMAX) OO0OO0OO0O0OO0O0O0OO00OC0O0O0O0OD0O0O0O®MAXY) ODODODODOODOoDOO
[PARAM_ATMOS_GRID_CARTESC_INDEX] OO DODODODOO (IMAX) OO0 (JMAX) OOOOO MPIDOO
oboboooboooobooooboooboooboooboooooOoobooooboo0ooobooooOooooon
goboobooaobooaoboaoobooobaoo

gobogobooobooboobooboobobooboon

IMAXG = IMAX x PRC_NUM_X (4.2.1)
JMAXG = JMAX x PRC_NUM_Y (4.2.2)
OD0000000 = IMAXG x JMAXG x KMAX
= (IMAX x PRC_NUM_X) x (JMAX x PRC_NUM_Y) x (KMAX)
(IMAXG) OO0 (JMAXG) 000000 O0D0 (IMAX) 000 (JMAX) 0000000000 (IMAXG)
000 (JMAXG) 00000 (IMAX) 000 (JMAX) 000000000 (4.2.1)000 (4.22)000
OO0 (IMAXG) DO DO (JMAXG) 0O0DO0O00OD00OOconf00D00D00ODOO00OODOOOONOO
0000000000
XOOODODODOO = IMAXG x DX
YOOODOOOOO = JMAXG x DY
000000000 42320000000000 (DX, DY) O [PRAM_ATMOS_GRID_CARTESC] OO
ooooo
000000 2000000000000 (IMAXG) 000 (PRCNUM_X) 0 100000000
000Y-ZOOOOOOOOOOOOO(MX) 000000000000000000000
000000000 0000000MPIODOOOOO0OOOOOOO00OOOOOO0OOO0OO

pp.confllinit.confUrun.conf DO O O0OOOO0OO0OO0O0O0OOO0O0O0OO0O0OOOCOOOOO
oooo

4.2.3.1 0U00O0OO0ODOOO

00000000000 (***.conf) 0 [PARAM_ATMOS_GRID_CARTESC_INDEX] 0O OOOO

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 97, .00oon
IMAXG = 40, . X00O0Doooo
JMAXG = 25, .YODODODOOD

/
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IMAXG

IMAX

oA 4

JMAX

~Y

N

\
b Sl

pe000001 =——

JMAXG
A WNN Odd

/

pe000000 ==

A
\4

PRC_NUM_X

04.2.1: 00000000000000000 ((0x), (OY)OMPIOOOO0OO0DO0O00DOO ((IMAX),
(JMAX))OO OO0 ((IMAXG), (JMAXG))OMPIOOOOO ((PRC_NUM_X), (PRC_NUM_Y)) OO O OO
000000100 MPIOOOODOODOOOOOODOOOOO

4.2.3.2 0000OO0OOOOO

g4235000000000000000000000O0ODODDODODODOODOOODODDDODODOO
oDO00D00oD0000000O00000b000000Db00000DO(PARAM_ATMOS_GRID_CARTESC]
OO0 (ox, DY, DZ) JUUO0O0O0OO0OO0OO0OOOOOUOOOOOOOOUOD (D00 m)hO

&PARAM_ATMOS_GRID_CARTESC

DX = 500.DO, ; XO0O 00000

DY = 500.D0, ;YOO 00000

DZ = 500.DO0, ;20000000000000
/

gooooooOo0OOO0OO0OO0OO0OO0O0O0O000000000O00000OCOOOOO0 cooooo
ubboooooooooboobboooooobooboooooooooobooboooooDn
obobooobobooooooboooboobooboooboooooboooobooooooooooooooon
0000oO0o0o0bO0obDO0oO000 [PARAM_ATMOS_GRID_CARTESC] OO (FZ(:)) DODODODOODO
00000000000 42200000000000(Fz(:))000000000000000O
O [PARAM_ATMOS_GRID_CARTESC_INDEX] OO0 (KMAX))OOOOOOOOOOOOOOOOOOOO
oboooogoboooobobooooboboooogooo

00000000000 0D000000000000000000000000000000000000000000
gooooOooooOoO0oO0O0oOoO0oO0O0O0bOOoOO0OO0O0booOoOO0O0
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Fz

(kmax)

FZ

(kmax-1)

FZ

(kmax-2)

FZ,,

FZ(3)

FZ,,

FZ

0 4.22: SCALEERMOOO0OO0O0OOOOOOCOOOOOOO [PARAM_ATMOS_GRID_CARTESC] O (FZ)
0000000 0k=10000000 100000000000D0k=10000000O0ODO0OO
gboooboooboooooboo

@ARAM_ATMOS_GRID_CARTESC \
DX = 500.DO0, XOO O0ooOooo (0o0) [m]
DY = 500.DO0, YOOOOOOO (OO0O0) [m]
Fz(:) = 200000000000000 [m]

0 80.000000000000000D0 ,

0 168.00000190734863D0 ,

0 264.80000610351567D0 ,
0 o0oooooog

14910.428862936289D0 ,
15517.262523292475D0 ,
16215.121232702089D0 ,
17017.658748523147D0 ,
17940.576891717363D0 ,
19001.932756390710D0 ,
20222.492000765058D0 ,
BUFFER_DZ = 5000.DO, 04235000
BUFFFACT = 1.0DO, 04235000

L /

gbooobooboo omO0OoOO0oObOO0oO0OOObOOO0OOODbOOOOODOOOOOOObOOODbOOn
ooooooOooooOoooobooOoo0ooooboOooooo

oooooOOoOoooooooOooooooDOoobDbOo0ooooooDOOoooooooDbobOOoo
00000000000D00O0 scale-5.4.5/scale-rm/util/makevgrid/0 0 0O make_vgrid.f90
000 FortranOOOO0O0O0000O0DOOOCOOOOO0OO0O0OOODOOOOODOODOOOOOO
ooooooooooooobooo (Fz(o))ooooooooooooooooooooooboboo
ooopoooOoooooooooo

Ooooogooog
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4.2.3.3 MPIOOOOO

MPIOOOODOOOODOOO [PARAM_PRC_CARTESC] DO DOOOO

&PARAM_PRC
PRC_NUM_X = 2, ;XOOOOOOOOO MPIOOODOD
PRC_NUM_Y = 1, ,;YOOOOOOOOOMPIOOODOD

/

MPIODOOODOOOXOOOOD YOOOOOOOOOODOODO (IMAXG), (JMAXG) ODOOO
gbooobooboooobobooooboooooboobooooboboooobooboboono

’ number of IMAXG should be divisible by PRC_NUM_X

or

’ number of JMAXG should be divisible by PRC_NUM_Y

MPIOODOOOOOOOPRCNUM_X x PRCNUM_Y ODOOOODOOOODOOODOOOXOO
obob20000Y000O00OO0DOO0OOOOOODOO2-MPIOOODOODOOOOODODOOO
ooocoMPIODODOODOOOOMPIODOODOODOODODOODOOOODOODOOOODO
gbobooboboooooobooooboobooboobobooobooooooobobooOooooboOooDn
gbooooooooon

xxx total number of node does not match that requested. Check!

SCALE-RMO0ODOOOOODOCO MPIOOODOOOODOOODOODOOODOODODOODOOO
MPIOODOOOOODOOOODOODO2-MPIOOODOOOODOOOO0OODOO4-MPIOODO
ooooooooooOoDOOOMPIDDDOOOOOOOOOOOpp.conf0init.confdrun.conf
00 [PARAM_PRC_CARTESC] OO0 0ODDppUinit OO0 OO0O0DODOOOODOODOOOOODODOOO
000 SNOOOUOOO00DO0OO0o0oooUoooooUuooooo (0 4.62000)0

4.2.3.4 00000

SCALE-RMOO0O0OO0O0O0O0QOOOOOOOOOODOOO0OOOODOOOOOODODOOOOOO
oboboooboooooboooobbobOoobooobooobooooboobOoobOooooOooooDn
gbobooboboboboboboobooobooooboooooobooooobooooooooon
00000000 (efolding time) 0D 0000000000000 OO0OD0OODOOOOOOOO
gbbooobobooobooooboooobooooboooboooooboooooobooooo 200
000 [PARAM_ATMOS_DYN] OO DOOOO

1. 00o00booooooo
(ATMOS_DYN_wdamp_layer) OO0 DO0OO0OD00OOOOCOOOOODOOOOOOOOOOOO
ooo
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2. 0000000000 m)OOO
(ATMOS_DYN_wdamp_height) OO0 000000000000 O00DOOOOOOODOOODO
ooo

00000000000000000000000000000000000000000000
0000000 (ATMOS_DYN_wdamp_layer) 0000000

00000000000000000 (ATMOS_DYN_wdamp_tauw) 00000 (D000)O
0000 (TIME_DT_ATMOS_DYN) 000 000000000000000000000000000
(TIME_DT_ATMOS_DYN) 0 100 000000000000 (TIME_DT_ATMOS_DYN) 0000000
1250000000000000000000000 4312000000000

4.2.3.5 U0O0O0OOOOO0OOO0OO

gboboboboboboboboboobooobooboobooooboooooooboooboooboon
gbobooboboooboobobooobooooobooooboooboooobooobobooobooDbn
gboooobooooobOoboooobooooboobooooono

04230000000SCALE-RMO0OOOOOOOOOOOOOOOOOOOOOOOOOO
gbooboodoobooobooobooobooooooooooboooobooobooboooooonn
gbooooboooooobooooboobooon

good

O00000DO0OO00DDOO0OD [PARAM_ATMOS_GRID_CARTSC] DD OODOOOODOOOODO
oboboooboboooboooboboobobooobbooobooobobOooboooboobooooboooooDn
o2000000

1. (BUFFER_NX, BUFFER_NY, BUFFER_NZ) OO 0OO0O0O0O0O0O0OO0O0OOOOO

2. (BUFFER_DX, BUFFER_DY, BUFFER_DZ) D0 ODOO0D0O000 (DO0O0)m|OO0OO

gobooooboooboobbooboooboooobooooooobooboooboooboboooDbo
gbobooboboooooooobooooooobooboooboobooobooobobooobooDbn
gbobooobooooboobooobobOooboobooooboooooboooboooobooDn
000000000000o00ooU00o00o0o0o0D00O0U0o0U0o0O0o0UD (Coboooooo
00)00o00o0o0o0o0oO0ooo0oOoooUOoOoooUo

gbooooobooooooo

&PARAM_ATMOS_GRID_CARTESC

BUFFER_NX = 30, ; XO0O0OOOOOoooOooOoOoOoOoOoOo
BUFFER_NY = 30, ; YOOOOOOOoOoOoooooooo
BUFFFACT = 1.DO, ;000000000000 00O000U0OU0OD0ODULO (OODOO

1.0)
/

65



BUFFER,

DZ X
( KMAX — kbuff)

BUFFERy DX X (IMAXG — 2 X ibuff) BUFFERy

0423 000000000000 0O00DO0OO0OOOO0OOOODODODbOOO XZOOOOO
oooooyYyzooooooooooooo

&PARAM_ATMOS_GRID_CARTESC

BUFFER_DZ = 5000.D0, ;Z00000000000000000000000 (000) [m]
BUFFER_DX = 300000.D0, ,X000000000000000 (000) [m]

BUFFER_DY = 300000.D0, . YOOOOOOOOODOOOOOO (000) [m]

BUFFFACT_Z = 1.20D0, ,Z000000000000000000000000
BUFFFACT_X = 1.05D0, . X000OO00000000000000000000

BUFFFACT_Y = 1.05DO0, ; YOOOOOOOOODODODOOOOODOOOOOOoOoo
/

XOOODOOOOOOO0ODO0000000000000000 ibuff 0O (BUFFER_NX) O O
00D (BUFFER_NX) 00 OO0 (BUFFERDX) 000D D00 DO ibuff O
ibuff
> BDX(n) > BUFFER_DX
n=1
0000000000000 000000000000000000000000000 BUFFERy
(= S°iPUEE ppx(n)) O (BUFFER_DX) 00000000000 D0000000000000000

00000000000000000
DX x (IMAXG — 2 X ibuff)
D000000YOOOZOOOOOOOOOOOOOOOOO0Z00 0000000000
DZ X (KMAX — Kbuff)

gboboboobodbxpetfd000nooooooooboaobooan
gooboboobooooooooooobobobobobobobooboboboooooooo
OOO0OOSCALE-RMOOOOOOCOOCOOOOOOOOOOOODOOOOOOOSO000000O
oboooboooobobo2o04000000000000000000DO0O00OO0ODOOODOODOO
gbobooooobobooobobooooboobobobobooooboboboobobo
gboooboobooobooboooobooboooboobooooono
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O000000ooo0o0b00O00D0D [PARAM_ATMOS_GRID_CARTESC] OO0 (DX, DY, DZ) O
O0000000000000OUFFFACT) 0 1000000000000 O0O0O0ODODOOOOO
0000000000ooooooDooCcoO0O00oD (BUFFFACT) DOODODODOOOOOOOO
00000000 0Db0O000D000OO (BUFFFACT_X, BUFFFACT_Y, BUFFFACT_Z) DODOOODO
(Fz(:))OOOOUOOOOOOOODOOODOOOO (0 4232000)0000000000000
0zooooooooooo

0000000000 (BXX)ODOOOODOOOOOO

BDX(n) = DX x BUFFFACT"

bbodnO0000O0O0O0O0O0O0OOOCOOOOOOOOOODOOODOOODOOODOOODOOOODO
O00000D (BUFFFACT=1.0) 0000000 00O0DOCOOOODO (BUFFFACT=1.2) DO0OOO
ooooboooboobooogb 12000000000000 (BUFFFACT) DDOODOOODOOO
gboobooboooboobobo 1000 1200000000000

000000000000 BUFFERy OO

BUFFFACT®uf _ 1
BUFFFACT — 1

BUFFERy = DX X

U000000D000 (BUFFERLDX) DUOODOOOODOOODODO (BUFFFACT) ODDOOOOOOOO
0000000000000 @UFFERLNX) O0O0OO0O0O0O0O0OO0O0O00O0O0O000DOO0OO0

goboobooobooobooogo

000000000000000000 [PARAM_ATMOS_BOUNDARY] 0000000000000
00000000 [PARAM_ATMOS_BOUNDARY] O 0 (ATMOS_BOUNDARY_TYPE) 00000000 (O

4.2.1)0
0421: 000000000000
O goooo
NONE gboobooood
CONST gbooooboooboooogooboo
INIT gbooboooooooo
OFFLINE 000000000000 0O000000O0O (oOOooon)
REAL 0000000000 000o0o0UoUo (ooooo)

0000 [PARAM_ATMOS_BOUNDARY] OO OOODOOOOODO
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/D

ﬁPARAM_ATMos_BUUNDARY \
ATMOS_BOUNDARY_TYPE = ’NONE’, , do0gooogoooog 42100000
ATMOS_BOUNDARY_IN_BASENAME = 7, ;000000000000 (OFFLINE OO OREAL type
ooag)
ATMOS_BOUNDARY_IN_CHECK_COORDINATES \
= .true., ; 00000000000O00O00O000C00O0O0000
O
ATMOS_BOUNDARY_START_DATE \
= (/ -9999, 0, 0, 0, 0, 0 /), ; 00000000000 (REAL type DO OOO)
ATMOS_BOUNDARY_UPDATE_DT = 0.0DO, ;00000000000 (REAL type DO O DO0O)
ATMOS_BOUNDARY_INTERP_TYPE \
= ’lerp_initpoint’, ;,dooooooogon
same_parent: 000000000000 O00O0O (O
ooo),
nearest_neighbor: DO UO0OOOOOODOOODOO
og,

lerp_initpoint: 2000000000000 0O0OO
goooooooooon,

lerp_midpoint: lerp_initpoint UOOODOODOO
oooooooooooooooooooonon

ATMOS_BOUNDARY_OUT_BASENAME = *7, :0000000000000000000
ATMOS_BOUNDARY_OUT_TITLE \

= ’SCALE-RM BOUNDARY CONDITION’, :00000000000000
ATMOS_BOUNDARY_OUT_DTYPE = ’DEFAULT’, ;OO OODO0OO (REAL4 or REALS)
ATMOS_BOUNDARY_USE_DENS = .false., .0000000000000000
ATMOS_BOUNDARY_USE_VELZ = .false., cwO0DOODOODODOOOOOOO.
ATMOS_BOUNDARY_USE_VELX = .false., ;u00000000000000.
ATMOS_BOUNDARY_USE_VELY = .false., .v0DO0D0OO00OO0OD0O0O0OO00Ooo.
ATMOS_BOUNDARY_USE_PT = .false., 00000000000 000.
ATMOS_BOUNDARY_USE_QV = .false., :00000000000000000.
ATMOS_BOUNDARY_USE_QHYD = .false., .0000000000000000O0.
ATMOS_BOUNDARY_VALUE_VELZ = 0.0DO, ;w0 (CONST type DO OO D)
ATMOS_BOUNDARY_VALUE_VELX = 0.0DO, ;ul0 (CONST type DO DO DOO)
ATMOS_BOUNDARY _VALUE_VELY = 0.0DO, ;v OO (CONST type DO DD O)
ATMOS_BOUNDARY_VALUE_PT = 300.0DO, ;000 (CONST type 00D DODO)
ATMOS_BOUNDARY_VALUE_QTRC = 0.0DO, ;00000 (CONST type DO OO D)
ATMOS_BOUNDARY_ALPHAFACT_DENS = 1.0D0, ;000000 1/7000.

ATMOS_BOUNDARY_ALPHAFACT_VELZ = 1.0D0, ;wOUOOODO0O.
ATMOS_BOUNDARY_ALPHAFACT_VELX = 1.0D0, ;ul0O0O0O0O0O.
ATMOS_BOUNDARY_ALPHAFACT_VELZ = 1.0DO, ;v000000O.

ATMOS_BOUNDARY_ALPHAFACT_PT = 1.0DO, ;0000000.

ATMOS_BOUNDARY_ALPHAFACT_QTRC = 1.0D0, ;0000000O0ODO.

ATMOS_BOUNDARY_SMOOTHER_FACT = 0.2DO, ; 00o0o0oooooooboobooobooooo.

ATMOS_BOUNDARY_FRACZ = 1.0DO, ,z000000000O0O0ODO0O0OOO0OOOOOOO.

ATMOS_BOUNDARY_FRACX = 1.0DO, ;yxgoooog.

ATMOS_BOUNDARY_FRACY = 1.0DO, ;yyooooo.

ATMOS_BOUNDARY_TAUZ = DT * 10.0DO, ; 000000ooUooooooog (g).

ATMOS_BOUNDARY_TAUX = DT * 10.0DO, ; 000o00oouooooooo (0).

ATMOS_BOUNDARY_TAUY = DT * 10.0DO, ; 0000000000000 O0O (0).

ATMOS_BOUNDARY_LINEAR_V = .false., ;z00000000000DO0DODOOODODODOO. .true.
goooooboobooboboboboooboooboon.

ATMOS_BOUNDARY_LINEAR_H = .false., ;x, yOooooopoDooooobooooooo.
true. JO0O00OOD0O0OO0O0ODOODOOOOODOOOO
0.

ATMOS_BOUNDARY_EXP_H = 2.0DO, ; 00o0oooooooobooooooon.

ATMOS_BOUNDARY_DENS_ADJUST = .true., ;,y do0goooooooooooooo.

ATMOS_BOUNDARY_DENS_ADJUST_TAU \

= -1.0DO0, ;0000oooooooooooooooooobooo

k ooo (@) J
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obooooobooooooonoo

Ok,

at = _aA¢k,i,j (423)

nudging

ta Adri-1,j + Adriiv1,j + Adp,ij—1+ Adrijv1  Adrij
S 8 2 )
0000000000A¢O00D0D0OCO0000D0O0OOOas =axATMOS_BOUNDARY_SMOOTHER_FACT
Uo00«0300000000 oz, 0y, J0000000OC0OC0O0O0OOOOODODOOOOOO0O
dddebObooog

d
e=max [ 1— 0, (4.2.4)
BUFFER x ATMOS_BOUNDARY_FRAC
0000dO000D0O0OD0O0O0ODO0OD0O0O (ATMOS_BOUNDARY_LINEAR_V) O .true. DO OODO
o, =e,/Ty, (4.2.5)
.false. 0O OODO
o, = sin®(re,/2) /7., (4.2.6)

00000000 7,0 (ATMOS_BOUNDARY_TAUZ) OO0DOOO0OOOO0OOODOOO(CATMOS_BOUNDARY_LINEAR_H)
O.true. DO OOO
Oy = ea:/T:L'; (427)

.false. OO OO
oy = ez exp{—(1 — e, ) x ATMOS_BOUNDARY_EXP_H}/7,. (4.2.8)

0000aq,00,000000000000000

r000 (d=0)00000000000000000000000000000000 1/e00
0000000424000 20000000A¢0 two-grid 00000O00DO
7/ATMOS_BOUNDARY_SMOOTHER_FACT OO 00 1/e 0000070000000 000 (TIME_DT) O
1000000 (TIMELDT) 000000 425000000000

[PARAM_ATMOS_BOUNDARY] O (ATMOS_BOUNDARY_TYPE) 0 “REAL” 00O
(ATMOS_BOUNDARY_USE_{VELX,VELY,PT,QV,DENS}) 00 0000000000000 00000O0O0
0000000000000 0000000000000D00000 (ATMOS_BOUNDARY_USE_VELZ)
O (ATMOS_BOUNDARY_USE_QHYD) O .true. 0000000000 DDDOOOOOODODODOOO
0000000000000 000D00000000 (042830000)0000000000
0000000000000 0000000000 “REAL’ 000000000000 OOOO0
(ATMOS_BOUNDARY_USE_VELZ) O (ATMOS_BOUNDARY_USE_QHYD) O O O O O O [PARAM_COMM_CARTESC_NEST]
O (ONLINE_USE_VELZ) OO0 (ONLINE_BOUNDAYR_USE_QHYD) OO DO DO DOO
0000000000000 00000D00000D0O000D00O000NooOoOoononoo
000000000000 0000000000O0D0D0OO0O0OD000DDODDO0DoNDo0o0oNoNoNooo
0000000000000000000000000000000000000000000
0000000000000 0000000000O0D0ODOOD0ODDDDDO00000000ooa
00000000000000000000000000000000000000000000
(ATMOS_BOUNDARY_DENS_ADJUST) O .true. 000D DO0DODDOO SCALEDDDOOODDOOO
0000000000000 000D00000D000000000000000000000000
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0000000000000000000000000000000000 pu000000000
0py 00000000000 pu 0000000000 ppO00000000000000000
00000000000000000000000000REALOODOOO0O0D000000000
000000000000000000000000000000000000000000000
000000 (ATMOS_BOUNDARY_DEN_ADJUST_TAU) 000 DO0O0O0D00O0O0DO0O0OO0DO0O0O
0 ATMOS_BOUNDARY_UPDATE_DT/6.0 D0 0000000000000 0000D000000000
O (ATMOS_BOUNDARY_TAUX) O (ATMOS_BOUNDARY_TAUY) 000000000000 OSCALE-RM
000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000000000000000000000000000

00000000000000000000000000000000000 (0 423400
00)0

4.2.3.6 00/0/000000000OO

00/0/0000000000000000DO0o0U00D0DOOoL0UOUUoDOooooooOO
[PARAM_ATMOS_GRID_CARTESC_INDEX] O (IMAXG, JMAXG) 0D OODODOOODOOOO
[PARAM_ATMOS_GRID_CARTESC] O (DX, DY) OO OOOOOOODOOOOODOOODOOOOOO
gboooooooobooo

oooooooboobooooooboooob 4470000000boOoOobObOO0O0000000O 44800
gboooooobooboobobooogb 44900000000
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4.24 0O0O0O0OOOOOOOOOOOOO

SCALE-RMODO0OO0O0OO0O0O0OD0OO0ODOO0O0O0DO00DO0O00ODO0O0oO0oooooooooon
goboobooboobooboobooboooobooobboobboooboobboobooboboo
OO00O0OO0OSCALEOOODOO NetCDFOOOOOODOOODDOOODOOOOOOODOOOOO
00000 (PARAM_MAPPROJECTION) 00O OODOOUOOODOOOpp.confdinit.conflrun.conf
goodobobobotoooooobbbboooobobbbbuooooubo

&PARAM_MAPPROJECTION
MAPPROJECTION_basepoint_lon = 138.727778DO,
MAPPROJECTION_basepoint_lat = 35.360556D0,
MAPPROJECTION_type = ’MER’, ;0 4220000.
/

0 4.2.2: SCALE-ERMOOO0OO0OO0OOOOOOO

MPRJ_type | OO OODO

NONE 00o0o0oooooooO0)ooooo
LC ooooooooooo

PS oooooooooo

MER oooooon

EC ooooon

(MPRJ_basepoint_lat, MPRJ_basepoint_lon) OODOOOODOOOODOOODOOOODOOOOOO
Oo000O00000O00O0O0O0000000O0O0OSCALE-RMOOOOOOOOODODOOOOOOO
oboboobooboooocoooocoooooboobooooloooooooooooooooon
000000bO00D0b000o0O0ob0oonoOD 353605560000 138. 7277800000000
oo0ooooOoOoooooOooooOoUooDooO0ooooOoOooDooOoOooDoo
(MAPPROJECTION_type) OO DDODODOOOOOOOOODOMEROOOOOO0O0O0O0O0O0O0OOO
42200SCALE-RMOIOO0O0OOO0O0OODO0O0OO0OOOO0OO0OOOODOO0OODOODOOOOO
0000000000000 (MAPPROJECTION_M_lat) 00000 (0DOOO)DOODOODDOO
oooooobOooooobobOoobooobobbOooobooobOooooobDoooobOooooDOoOoo
SCALE-RM O 0O O(MAPPROJECTION_M_ lat) 00O D0OOODOOODO (MAPPROJECTION basepoint_lat)
ooooooooooog
gooooooogogooobooooooopooOOoOoOOoOoUgUoooboooDobobooOoOoOoo
O000DDO0o00000DOD0O000000000 run.dot.conf DO0OO00DO0OOOOO0ODODO

&PARAM_MAPPROJECTION
MAPPROJECTION_basepoint_lon
MAPPROJECTION_basepoint_lat
MAPPROJECTION_type = ’LC’,
MAPPROJECTION_LC_latl = 30.0,
MAPPROJECTION_LC_lat2 = 40.0,

/

135.220404,
34.653396,
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basepoint_lat

basepoint’y

basepoint ’x

basepoint_lon basepoint_lon

0424: 0000000000000()OOOOO0OOOOOOO()0DDOOOOO0O0OOOOO
gboooobobooobooboooobobooogd

SCALE-ERM 0002000000000000000000000O0O0OO0OO0DODOOOOO
(MAPROJECTION_LC_latl, MAPROJECTION_LC_lat2) O0OO0O0 (DUD [0)DoOCUOOOOO
gbooboooooooobobobobobobboboobooboooooboobobobobobo
googno

00000000000000D0000 ((MAPROJECTION_basepoint_x, MAPROJECTION_basepoint_y))
goboboboobooboobooboobobbobooboooo

///gbARAM_MAPPROJECTION
MAPPROJECTION_ basepoint_lon = 135.220404,
MAPPROJECTION_basepoint_lat = 34.653396,
MAPPROJECTION_basepoint_x = 100.0,
MAPPROJECTION_basepoint_y = 100.0,
MAPPROJECTION_type = ’LC’,
MAPPROJECTION_LC_latl = 30.0,
MAPPROJECTION_LC_lat2 = 40.0,

\

gobgoboobooobooboobooboobooobobobobobobooboooboon
(MAPROJECTION_basepoint_x, MAPPROJECTION_basepoint_y) 00 ODOOXOOO YOOOO
0000000000000 00000 (D00 m)DOOoO0DOO0O0OUO00O0O0O0O0OoOUOOoOOO
goooobooobooooobooo424000000000000O00DO0ODOODOODOODO
gooo
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/D

4.2,5 OU00OO0Oooooobogd

goooooooboobooboooobooooboooooooboooooboobooobDoo
gboboobooobooboboooooooobooooooobooobooobooobooDbn
O0000o0o0o0000ooooboo0o00o00oooooooooooon0n0 [PARAM_TIME] OO0

ooog

///;bARAM_TIME

TIME_STARTDATE = 2014, 8, 10, 0, 0, O,
TIME_STARTMS = 0.DO,

TIME_DURATION = 12.0DO,
TIME_DURATION_UNIT = "HOUR",
TIME_DT = 60.0DO,

TIME_DT_UNIT = "SEC",
TIME_DT_ATMOS_DYN = 30.0DO,
TIME_DT_ATMOS_DYN_UNIT = "SEC",
TIME_DT_ATMOS_PHY_CP = 600.0DO,
TIME_DT_ATMOS_PHY_CP_UNIT = "SEC",
TIME_DT_ATMOS_PHY_MP = 60.0DO,
TIME_DT_ATMOS_PHY_MP_UNIT = "SEC",
TIME_DT_ATMOS_PHY_RD = 600.0DO,
TIME_DT_ATMOS_PHY_RD_UNIT = "SEC",
TIME_DT_ATMOS_PHY_SF = 60.0DO,
TIME_DT_ATMOS_PHY_SF_UNIT = "SEC",
TIME_DT_ATMOS_PHY_TB = 60.0DO,
TIME_DT_ATMOS_PHY_TB_UNIT = "SEC",
TIME_DT_ATMOS_PHY_BL = 60.0DO,
TIME_DT_ATMOS_PHY_BL_UNIT = "SEC",
TIME_DT_OCEAN = 300.0DO,
TIME_DT_OCEAN_UNIT = "SEC",
TIME_DT_LAND = 300.0DO,
TIME_DT_LAND_UNIT = "SEC",
TIME_DT_URBAN = 300.0DO,
TIME_DT_URBAN_UNIT = "SEC",
TIME_DT_ATMOS_RESTART = 21600.DO,
TIME_DT_ATMOS_RESTART_UNIT = "SEC",
TIME_DT_OCEAN_RESTART = 21600.DO,
TIME_DT_OCEAN_RESTART_UNIT = "SEC",
TIME_DT_LAND_RESTART = 21600.DO,
TIME_DT_LAND_RESTART_UNIT = "SEC",
TIME_DT_URBAN_RESTART = 21600.DO,
TIME_DT_URBAN_RESTART_UNIT = "SEC",
TIME_DT_WALLCLOCK_CHECK = 21600.DO,
TIME_DT_WALLCLOCK_CHECK_UNIT = "SEC",
TIME_WALLCLOCK_LIMIT = 86400.DO,
TIME_WALLCLOCK_SAFE = 0.95DO0,

NG

poobobooob:.bboobobobooo
0000 [mili sec|

0000 [O0OOTIME_DURATION_UNIT OO O]
TIME_DURATION [0 O O
gooooooooo

TIME_DT 0 OO
poobooboooooboood
TIME_DT_ATMOS_DYN O O[O
goooooooooooboobobobo
TIME_DT_ATMOS_PHY_CP O OO
goooooooboobooo
TIME_DT_ATMOS_PHY_MP [0 O[O
pooboboobooooobooa
TIME_DT_ATMOS_PHY_RD 0 O[O
gooooobooboobooboboboboobon
TIME_DT_ATMOS_PHY_SF O OO
gooooooooooo
TIME_DT_ATMOS_PHY_TB O O[O
pooboboooboboono
TIME_DT_ATMOS_PHY_BL O O[O
gooooooooooo
TIME_DT_OCEAN 0 OO
gooooooooooo
TIME_DT_LAND OO 0O O
poooboooooboobood
TIME_DT_URBAN 0 OO
ooooOooooo (oo)yooooo
TIME_DT_ATMOS_RESTART [J 1 O
0ooo0oo0ooo (bo)yooooo
TIME_DT_OCEAN_RESTART 0 O [
oo0oo0oooOoo (o)ooooo
TIME_DT_LAND_RESTART [0 O [
ooooOooooo (oo)yooood
TIME_DT_URBAN_RESTART J 0 [
gooobooboobobooog
TIME_DT_WALLCLOCK_CHECK 0 O [
0000000 [sec]
goooooooboooboon

\\\\

J

4.2.,5.1 U00O0OOOO0O0OOODOO

(TIMELDT) 00 0000000000000 0O0O0AtOD000O0000DAtODODODOOODOOO
gbooboobooobdoooboooobooooboooobooboOobooobooooboOobOoon
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(TIMELDT) 000 00000000000000000000000000000000000000
O00000000000000000000000000000000 (TIME_DT_ATMOS_DYN) O
At000000000000000(TIME_DT_ATMOS_DYN) 000000000000 0000000
000000000(TIME_DT_ATMOS_DYN) 0000000000 (ATMOS_DYN_TINTEG_SHORT_TYPE)
ORKADOO0OOODO0O0O 420m/s DOOO0OO0ORKIOOO00O00000000 840 m/s O
0000000000000 00 (TIME_DT_ATMOS_DYN) OO (TIME_DT) 000000000000
0000000000000 (TIME_DT) O (TIME_DT_ATMOS_DYN) D0 OJO00O0O0O00O0ODOO0
0000000000000 (TIME_DT)/(TIME_DT_ATMOS_DYN) 002000 3000000000
0000000000000000000000 4252000000000 (TIME_DT_ATMOS_DYN)
O (TIME_DT_ATMOS_DYN_UNIT) 00ODOOOOOOO0O0ODO ((TIME_DT)/(TIME_DT_ATMOS_DYN))
O (TIME_NSTEP_ATMOS_DYN) D00 O0OODOODOO O (TIME_NSTEP_ATMOS_DYN) 0000000
oooooo

4.2.5.2 CFLOOOOO

0000000000 (TIMELDT) 00000000 UO0O0O0DOOUO0OOOOOOoOoOoo (O
0 0 O O Courant-Friedrichs-Lewy (CFL) 0 0)0 0000 UAt/A 000000000000 OO
O0Ovd0oo,Az00000 A¢0O00O0OODOOOOCFLOODOODOOOOOOD 100000
gboooooboobooooooo

SCALE-RMOOO000OO000O0O0O0O0OO0O0O0OO00OO000O0DO0O0O0OO0ObO0DODoooog
000 [PARAM_ATMOS_VARS] O (ATMOS_VARS_CHECKCFL_SOFT) OO0 (ATMOS_VARS_CHECKCFL_HARD)
gboboobooooooooboobouoboblob 2000000000 ObOOO0ODOOOOODO
00 (ATMOS_VARS_CHECKCFL_SOFT) 00D 0ODDOOO0000000000000000000OOO

INFO [ATMOS_vars_monitor] Courant number = xxx exceeded the soft limit = yyy

OO0 (ATMOS_VARS_CHECKCFL_HARD) 00O UOOO0ODODOOOOOO0OODOOOOOODODODOOO
obooooboooboooooboo

ERROR [ATMOS_vars_monitor] Courant number = xxx exceeded the hard limit = yyy

4.2.,5.3 UU000OODOOOOOOOO

gboboobobooooooboooobooboboooobooobooboooboooboooooo
gbobobobobobooboboboboboobooboooobooooooooooboonoon
obooboooooobooooooboboobbooobooooobooobooobobooobbooobooDbo
ooooooO(TiMELDDT) DO0O0D00OO000D00000

gboboooboooobooobooboooboooboboooobooobobooooooobobooon
000000 (D00o0U0ooO0)0o00U00o0O0U0oO00UOOo0D0ODUOoOoOoUooooOoOoOn
oboooobobooobobooooboobobooooboooooboooobooboboooobooobobooooDo
gboooboobooooobooboooobooooooboo
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gbobobooboobobooboooooooboooboobobobobobooboooboooboobon
oboboboboobobobobobobobOobobooboobooooooooooooooon
O000o0o00oooooooooDOoOO000O000o0O0ooDO (TIME_DT_ATMOS_RESTART),
(TIME_DT_OCEAN_RESTART), (TIME_DT_LAND_RESTART), (TIME_DT_URBAN_RESTART) DO DO OODO
0000000000000 0000O0000000000 (D000 (TIME_DURATION))OOOO
oboooooboooooboobo 427000000000

4.2.5.4 UO000OO0OOOOOOOODOOOO

gobooooboooobooobogboobooooooooooooooobboooooobobooon
gboboooboooboooooobooobooboobooboouobooooooboOooDn
0000000000000 00OSCALE-ERMOOOO0OOCOOODOOOOOOOOOOOOOOO
ooooo

00000 (TIME_WALLCLOCK_LIMIT)(D)OOUOOOOUOOODOOUOOOOUOOOOOUD
ooooooooooobobOoooooooooboobobboOO0D000 ((TIME_WALLCLOCK_LIMIT) O
0000000000000 0000O0O000 090D OD(TIME_LWALLCLOCK_SAFE) DO OOODO

gboboboboboboboboobogoooobooboooboooooooooooooobooboon
gbobooboobobooboobooboooobooboooboooobooooooooobooooboon
gbobobobobobobooboobooooboooobooooooboooooooooooon
oo00O00oo00oOoO0ooOo0ooO0oO0OO0OobO0bDOoOO0b0OO0D0O (TIMELDT_WALLCLOCK_CHECK) O
(TIME_DT_WALLCLOCK_CHECK_UNIT) U0 0OO0O0OO0O0O0OO0O0O0OO0O0DOO0O0OOO0OODO0O0ODO
goboobobooooooboooooooboooboooobooboobooboboooboonbn
gboooobooobooboboooooboooobOooooboobooooDboon

0000000 (TIME_WALLCLOCK_LIMIT) O 2400 0O (TIME_WALLCLOCK_SAFE) 0 0.950000
goooooobobobooooooboobuobo ebobbOOobOODOOOOODO 2280000
gbooobooboooboobobooooboooobooobooooobooooonon

4.2.6 UO0O0OOOOOOOOOODOOOO

O0O00ODO0O00OD0DOO00OOrun.conf 00O [PARAM_FILE_HISTORY_CARTESC], [PARAM_FILE_HISTORY],
[HISTORY_ITEM] 00 DOO0ODOO0ODOOCO0OO0ODOOOO0OODOOOD [PARAM_FILE_HISTORY] O
gogoon

&PARAM_FILE_HISTORY_CARTESC

FILE_HISTORY_CARTESC_PRES_nlayer = -1, ;000000
(000000000000000000)

FILE_HISTORY_CARTESC_PRES = 0.DO ;0000000000 (00000000) [hPa)
(000000000000000000)

FILE_HISTORY_CARTESC_BOUNDARY = .false., ;0000000000007

.true.: 00O0O0O, .false.: JOOODO.
/

(0]



ﬂPARAM_FILE_HISTORY \
FILE_HISTORY_TITLE = "", ;000000000ooo (5.1.100
0)
FILE_HISTORY_SOURCE = "", . 000000000000 O0oooOo
(5.1.1000)
FILE_HISTORY_INSTITUTION = ", ;0000000 (5.1.1000)
FILE_HISTORY_TIME_UNITS = "seconds", cnetCDFO0ODODODOOODO
FILE_HISTORY_DEFAULT_BASENAME = "history_do1", ;000000o0ooon
FILE_HISTORY_DEFAULT_POSTFIX_TIMELABEL = .false., ;0000000000000O00OCO?7
FILE_HISTORY_DEFAULT_ZCOORD = "model", .000o0oon
FILE_HISTORY_DEFAULT_TINTERVAL = 3600.DO, 00000000000
FILE_HISTORY_DEFAULT_TUNIT = "SEC", : DEFAULT_TINTERVAL O OO
FILE_HISTORY_DEFAULT_TAVERAGE = .false., :00000000000oooooo?
FILE_HISTORY_DEFAULT_DATATYPE = "REALA4", :0000000D0: REAL4 or REALS
FILE_HISTORY_OUTPUT_STEPO = .true., ;0000 (t=0)00000000007?
FILE_HISTORY_QUTPUT_WAIT = 0.DO, :000000ooo
FILE_HISTORY_OUTPUT_WAIT_TUNIT = "SEC", : QUTPUT_WAIT OO DO
FILE_HISTORY_OUTPUT_SWITCH_TINTERVAL = -1.DO, ;000000D00000DO0
FILE_HISTORY_QUTPUT_SWITCH_TUNIT = "SEC", : OUTPUT_SWITCH_TINTERVAL O OO
FILE_HISTORY_ERROR_PUTMISS = .true., . 00000000000000000
a2
FILE_HISTORY_AGGREGATE = .false., :PnetCDF 000OD0DOOODODOO

oooogz

NG J

OoOO000000CO0O0D00DO00O0O0DO000000O(FILE_HISTORY_AGGREGATE) [ .true.
O0000D00OdOparallel NetCOFOOOOOOOOOODOOODODOOOOOOODOOOOOOODOO
ODO0OO0D0OOCFILE_HISTORY_AGGREGATE) 000000 D OO DO[PARAM_FILE] OO (FILE_AGGREGATE)
000ooooooo (os1.10000)o

(FILE_HISTORY_DEFAULT_TINTERVAL) DO 0O0OODOOO0OOCODOOOOO0ODOODOO
(FILE_HISTORY_DEFAULT_TUNIT) DO DOODOOOO0DOOOODO
"MSEC", "msec", "SEC", "sec", "s", "MIN", "min", "HOUR", "hour", "h", "DAY", "day"
00000000 (FILE_HISTORY_DEFAULT_TAVERAGE) O .true. 0O O000O0DOOCOCOOOO
000 (FILE_HISTORY_DEFAULT_TINTERVAL) OO 0O OO0ODOO0OD0OO0OOOODOODOODOOOO
gbooooooao

gbobobobooboooobooooobooooooboobooooooooooooboobooobon
OO0O00000000O0O000000000000 (FILE_HISTORY_ERROR_PUTMISS) O .false. O
googoog.

(FILE_HISTORY_DEFAULT_POSTFIX_TIMELABEL) O .true. DOOOO00O0O0O0OO0O0DOOOOOO
gbooobOooooboobOoooooboooboobooooboooOooooboooobooooboOoon
goobodl YYYYMMDD-HHMMSS .msec U DO O OOUOODOON

(FILE_HISTORY_OUTPUT_STEPO) U .true. 000000000000 DOO0OOOODOODOO (O
00)00000000000000O(FILE_HISTORY_OUTPUT_WAIT) O (FILE_HISTORY_OUTPUT_WAIT_TUNIT)
obboooboooboooobooobooooobooooooooobooobbooOoooooooDn
0000000000 (FILE_HISTORY_OUTPUT_SWITCH_TINTERVAL) OO O0OO000DOOO0ODOO
000000000000 (FILE_HISTORY_OUTPUT_SWITCH_TUNIT) OO OODOOODOOOOODOO
gboboobooobooobooooooboooboooooboobobooboobooboOoooboOooDn
obooooobobooobooboooobooboooonog

gobo3gobooboobobobob3booboobooboboboobooboon
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(FILE_HISTORY_DEFAULT_ZCOORD) = "model"00 000000000000 DOOOOODODODODOO
O (SCALE-RMOOUOO0OOUOUOO0Oz*000)0 00000000 O(FILE_HISTORY_DEFAULT_ZCOORD)
gr'zrobodgoogoboogogobooobooboobooboobbobooboobooobooba
gobooooboooboooobooooboboooobbooobooobbooobboooboo
(FILE_HISTORY_DEFAULT_ZCOORD) O "pressure"0 00000000000 DO0OO0DOOODOOO
OOOOOOOO [PARAM_FILE_HISTORY_CARTESC] OO (FILE_HISTORY_CARTESC_PRES_nlayer)
0 (FILE_HISTORY_CARTESC_PRES) DD UODOOOOODOOO

[PARAM_FILE_HISTORY_CARTESC] O 0O (FILE_HISTORY_CARTESC_BOUNDARY) O .true. 0ODO0O
gbooooboooboobobooooboooobooboooooboooobooboooonoag
(FILE_HISTORY_CARTESC_BOUNDARY) 0O ODOOOOODOOOODOOOOOO

OO0ODOOOMEISTORY_ITEM] OOODOO0OO00ODOO0O0000O0O00ODO[PARAM_FILE_HISTORY]
0000000000000 0U00U000O00U00m(b00DUoO)DDUL0oO0OoDUoooOoOoOo
gbooooobooooobooboooobobooooobooboobooboooo

@ISTORY_ITEM \

NAME = "RAIN", 000.0000000000000000000000 (5.3.20
ooo)

QUTNAME = "", (0000O0)NAMEO OO
BASENAME = "rain_d01", (00000) FILE_HISTORY_DEFAULT_BASENAME [ (0 [J
POSTFIX_TIMELABEL = .false., (00000 )FILE_HISTORY_DEFAULT_POSTFIX_TIMELABEL (00
ZCOORD = "model", (00000) FILE_HISTORY_DEFAULT_ZCOORD [ 0 0
TINTERVAL = 600.D0, (00000) FILE_HISTORY_DEFAULT_TINTERVAL 0 0 O
TUNIT = "SEC", (000 00) FILE_HISTORY_DEFAULT_TINTERVAL 0 O [
TAVERAGE = .true., (00000) FILE_HISTORY_DEFAULT_TAVERAGE [ [0 [J
DATATYPE = "REALA4", (0ooono)

FILE_HISTORY_DEFAULT_DATATYPE U U [ 4////

\

[HISTORY_ITEM] DO0OOO0OO0OO0O0O0000000O0O00O0DOOOOOOODOOOO0O000
ooooooo00ooooo0oOoooobO0oO0ooDoO0o0oooOoOoOoWAME) DO0O0DODOOO
obooooobobooobobooooboobobooooboboooboobooooDbooo

O(@00000) 000000000000 000oo0 (NAME) DOOD0O000O000000O00
0000000000000 000m(00000) D00 00000000000 0O[PARAM_FILE_HISTORY]
O00000D0ODO0O00O0O0MmIsSTORY_ITEM] OO0O0O0O0ODODOOOOOO0OOOODOOOOOO0O
history_dOl.xxxxxx.ncOOUDO VODOODOO 3600 0000 40000000000000DOOO
gbOOgoORrAINOODOD 600 DD0OODOOOODOO0ODOO0OODOODOOOOOOOOOO0OTOOOOn
vbovOooboooo TtToOoOooOOoOO0o0oooo0oboooon T_presO00000O0OO

&HISTORY_ITEM NAME="T" /
&HISTORY_ITEM NAME="U" /
&HISTORY_ITEM NAME="V" /
&HISTORY_ITEM NAME="RAIN", TINTERVAL=600.DO, TAVERAGE=.true. /
&HISTORY_ITEM NAME="T", OUTNAME="T_pres", ZCOORD="pressure" /
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427 0OQOOOOOOOOO

oddooooooooboooboooobooooooooboooooboooooooooooon
goobooobooobooobbobooobooob oo ooobbooboon
oo ooDobbobobobobobobbobobbobobono
oo oooooooobobobobobobobobooooobobooboono
doooooooooboobooooboooboboobooooboooobooooooooano
0000000000000 O00DOO [PARAM_RESTART] O [PARAM_TIME] DO OO0ODOODOOO
D000 restartl_ 0 00000000000 O0O0O0OO0ODODOG60OO0O0O0O0OODOOO0O0ONO
0 restart2_*xxx1 0000

@ARAM_RESTART \

RESTART_IN_BASENAME = "restart1_d01_20070715-000000.000",
ooooooooooooooooooooobooo
goood

RESTART_IN_POSTFIX_TIMELABEL = .false. RESTART_IN_BASENAME U OO OOODOOOOOOO

gooooge?
RESTART_OUTPUT = .true., goooooooooooooo?

true.: OJO0O0O0O .false.: DOOOOO
RESTART_OUT_BASENAME = "restart2_d01", Jdoooodobooooboooooa

RESTART_OUT_POSTFIX_TIMELABEL = .true. RESTART_OUT_BASENAMEU U 0O DOOOOOOOOOO
gooooooo?
RESTART_OUT_TITLE = "", gooooooooooobobo
RESTART_OUT_DTYPE = "DEFAULT", REAL4 or REAL8 or DEFAULT
/

&PARAM_TIME
TIME_STARTDATE = 2007, 7, 15, 00, 0, 0, OO0OOO0OOOOOOOODO

TIME_STARTMS = 0.DO, 000000 [mili sec
TIME_DURATION = 12.0DO, 0000 [00 0 TIME_DURATION_UNIT OO O]
TIME_DURATION_UNIT = "HOUR", TIME_DURATION O OO
..... g .....
TIME_DT_ATMOS_RESTART = 21600.DO0, 000000000 (0o)0ooooo
TIME_DT_ATMOS_RESTART_UNIT = "SEC", TIME_DT_ATMOS_RESTART O O O
TIME_DT_OCEAN_RESTART = 21600.DO, ooooUooooo (bo)ooooo
TIME_DT_OCEAN_RESTART_UNIT = "SEC", TIME_DT_OCEAN_RESTART U O O
TIME_DT_LAND_RESTART = 21600.DO0, ooo000o0oonD (0o)ooooo
TIME_DT_LAND_RESTART_UNIT = "SEC", TIME_DT_LAND_RESTART 0O O
TIME_DT_URBAN_RESTART = 21600.DO, 000000000 (0o)0ooooo
TIME_DT_URBAN_RESTART_UNIT = "SEC", TIME_DT_URBAN_RESTART 0O O

N J

oo0o0o0o0b0o00oO0bO0oDbOo0 (TIME_DT_ATMOS_RESTART), (TIME_DT_OCEAN_RESTART),
(TIME_DT_LAND_RESTART), (TIME_DT_URBAN_RESTART) 00000000000 OO00OOOOOOO
O00OO0OD0ODDOO0O00 (TIME_DURATION) OOODDOOOODDOOOOOOOOOOODODOOOOO
OO00000000D (RESTART_IN_BASENAME) 00O 0O O OO (RESTART_OUT_POSTFIX_TIMELABEL)
00 (RESTART_OUT_BASENAME) DO 00O O0OO0O0DOOO0DOOODOOOOOOO0O0OODOOODOODO
O00000D00O0O (RESTART_OUT_POSTFIX_TIMELABEL) = .true. 0 O0O0O

gbobooobooooboooooooboboooobooobooooooboobooooboooobooon
gboboogbbobobuooooboabobobobooboobobobaoooobaobobonod
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000000000000 00000DO0000000DO00O00oO00o00oo0ooOooOOoDbOoDad
oooooooooa

000000000000 DOO000000D0DO0O (RESTART_IN_BASENAME) OOOOODOOO
0000000000000 DO00oDo0oDO0O0000DDbO0000n scale-rm_init 00000
init *»+00 0000000000000 O0O00ODOO0DOOO0DO0ODOO0OO0O0OOO0OOO00

(RESTART_IN_POSTFIX_TIMELABEL) OO (RESTART_OUT_POSTFIX_TIMELABEL) DO OOOOO0O
(RESTART_IN_BASENAME) D0 00000000 DOOOOO0O0OOO0ODODODOO(RESTART_IN_POSTFIX_TIMELABEL)
= .false. 0O OO
000000000 (RESTART_IN_BASENAME) = "restart1_d01_20070715-000000.000" OO O
000000 (RESTART_IN_POSTFIX_TIMELABEL) = .true. 0 OO (RESTART_IN_BASENAME) =
"restartl_dO1" OO0 0000000 O0OO0OO0OOOODOOOOOODOOOOOOOOOOOOO
0 0O (TIME_STARTDATE) O (TIME_DURATION) DO OOO0O

0000000000000 00000D000 scale-rm_initd0000000O00O0DOOOOOO
ooooooooood

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL", go0O0O00000 REAL"D
ATMOS_BOUNDARY_IN_BASENAME = "../init/output/boundary_dOi1", O0OO0OO0O0O0O0000ODODOO
oo
ATMOS_BOUNDARY_START_DATE = 2010, 7, 14, 18, 0, O, goboooooooooo
ATMOS_BOUNDARY_UPDATE_DT = 21600.DO, gooooooooooo
/

ooooooObOO00o0o0OooooooObbbO0o0o0ooboooObDDbDO00 boundary_*xx.nc 0000
0000000 0000oooooODOOPARAM_ATMOS_BOUNDARY] [0 (ATMOS_BOUNDARY_START_DATE)
0000000000000 (ATMOS_BOUNDARY_START_DATE) DO DODOODOOODDOOOOO
oboboooooboooboooobobooobooboooooooooobooboooooooobooon
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4.2.8 O0O0OOOOOOOOOOO

gobobobooboboobooboboboboooboooooooooooooooooooboo
gbooooo42s500300b000000000000000O00DOOOOODOOOODOOO
gbooobooobooboobooboooboooboobooooooobobooobooooboooobooon
oboboooboooboooboboobobooobbobOoooboooooooboooboobooooboooboonn
gobooobooooboobooobooboooobobooboooboooobooooobooooDbooDo
gbooboobobo@mooboooobooooboobooooboobooooboaon

gbooooobooooboboooobooon

o JODODO

gbooooobooogon
obooobooooooboooobooobooobooboooooobboooooooDn
oood

gbooaoboodaooadaod
goooooboboboboboooobooobobooboooboboobobo
gboooog

e NUODOODOOOOO

goooooooo
ob0ooooobooboobobOoocoooooobobOooooobooboboOobooon
gbooogobooooooboooooon

ooooooooo
gooooboooooobooooobooboooooboooboooDooobooboooDo
gboooboobooobooboboooobobooboobooooboboooOoboOoon
SCALE-RM v545 0000000000000

00000000000000000000000000000000000000000000
0000000000000000000000000000000 (AY)00000000000
00000000000 0000000000000000000000000000000000
ooo

0D00000000000000000000000000000000000000DXa;/DXde20
000000000000000000000000000000000000000000000
O00O00O0OO0SCALERMOOOS0000000000000000

0000000000000000%%*.d01.conf 0000000000 OO *%%.d02.conf O 0
oooQ

4.28.1 000000 DOOOOODOOO

gbobooooboooooboooobooooooobooobooooooboboobooooooon
0000000000000 (042350000)000000000000000O0DOO0OOO0O
oooooooooooboobooooboooobooobbooooooobOoobooobDoOoOoDbo
gbobobobobobobobobobobobooboooooobooooooooobooobooon
OoOo0O0O0O00O0O00000000000O0O0O0O0ODOO0O000000O00O0O0OOSCALE-RM
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ldorRain 3 As%ed?”
’ +

LW
s

domai;'1 . g}/; : )}domain g

topography —T—T—T T T T [m]

100 380 660 940 1220 1500

0425 0000000000 0000000000domain 1000000 domain 300000
0000000000 bO000b0ObO0O0000b0bOO00000DO0DbO0000b0000 domain 1
00 7.5 km0Odomain 200 2.5 kmOdomain 300 05kmOd000

ooooopoooOoooOoOo0OOoO0O0OooOoOoO0OOO0O0OoOoDOoO0oOoOooOoOoOoooooODOOOoOOn
ooooO0OO0OO0OO0000oOoO0OoOoooOoOOoOoOo0OoUOdOO 4260000000000 0OO0OO0O
o00000000ooOo0OO0000o0oOoO0O0DOOODOO0OOODOO0OUOODOODODOOOOD
oooooopoooOoOooooOoO0O00o0ooooOOO0o0O0oOobooOoOODOO0O0O00O000n
ooo0o0o0OooooOoOo0OoOoooOoOoO0o0O0OooOoOooooOoOoOoOoOoDoOoOoooODOoOOon
gooooOoOoOOOO0OOOOOO0OO0000000O0O0O0O0OO00O0O0O00O0OOOmbOOOoLo
000000000 (@ 4210)00000000000000000O0OOOOOOOO0O
OOO0O0OO0pp.da0*x.conf O0O0OOOOOOOOOOOODOO

${Tutorial_dir}/real/sample/USER.online-nesting.sh 0 USER.sh OO 0O0OOOOOMM OO
Oo00000oo0O0O000Oo0o0o0UdooOo0OO0000Qo0oUUooOoDOooDOOooooODOoOgo
gooooOoOoOoOoOoOoOoODOOODODODODOOOOOO

gboooooooobooo

Ub0o0ob0ooodb scale-rm_pp 000000000 O0O0O0O0OO0OOOO0OOCOOOOOOO
gbooooboooobOobooboobobn pp.dot.conf0OOOOONO

&PARAM_DOMAIN_CATALOGUE
DOMAIN_CATALOGUE_FNAME = "latlon_domain_catalogue.dOl.txt", OO0O0O00O0O00OO0OO0OO0O
g
DOMAIN_CATALOGUE_OUTPUT = .true., ooooooooboooooo
ov?
/

oboooooooboooooooon
ooooooobo0obooboobO0o0ob0o0ob0obobOoobon0g pp.do2.conf OO0 ODOO

0000000000000 000000000000000 SCALE netCDF ODODOOODO O

topo_dOl.pex++x.nc 0 0000000000000 OO0O0OOO0OOO0OOOOOO0OGrADSO
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relaxation
region

relaxation
region

el =

computational domain

lateral boundary lateral boundary

0426 000000000000 0O0OC0OOOODOOODODOOODOOODOOOOOOOOD HALO
gbogobooboboboboboooooboboboboboooboboboboboboobobo
gbobobobobobobobobobobobobooooboobooboooooooboooon
obobooboooooooobboooooobooobooooooobooboooooooooDn
gobobooaobooboobooboboboboobooboooboobo

OO0 WRF-ARWOOOOOOOOOOOO 4.1.2000

@AR.AM_COMM_CARTESC_NEST \
OFFLINE_PARENT_BASENAME = "topo_dO1", ooooooooooooo
OFFLINE_PARENT_PRC_NUM_X = 2, 000 OPRC_NUM_X
OFFLINE_PARENT_PRC_NUM_Y = 2, 000 OPRC_NUM_Y
LATLON_CATALOGUE_FNAME = "latlon_domain_catalogue.dOl.txt", 0OO0O0O0O0OO0OO0OO0O0OOOO

/
&PARAM_CNVTOPO
O oo o
CNVTOPO_copy_parent = .true., gooooooooobooog
ooo
/
&PARAM_COPYTOPO
COPYTOPO_IN_BASENAME = "topo_dO1", ooooooooooooo
ooooo
COPYTOPO_IN_FILETYPE = "SCALE", gbobooooooooo

OoOooooO (SCALE,
GrADS, or WRF-ARW)

COPYTOPO_TRANSITION_DX = -1, xgdoOoooooo

COPYTOPO_TRANSITION_DY = -1, yoooooooo

COPYTOPO_ENTIRE_REGION = .false., gbooboobooobooo
gooooooooo

COPYTOPO_LINEAR_H = .true.,
v J

[PARAM_CNVTOPO] O (CNVTOPO_copy_parent) O .true. OO0 ODOODOO0OOODOOOOODOO
00O (COPYTOPO_ENTIRE_REGION) DO DO OO0DOOOOO0ODOOOOODOOOODOOOODOOO
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gbooooboooonD .true. OO000OO0OO00OO0ODOOOO0OOODOOOOODOODOOOO
(COPYTOPO_LINEAR_H) OODOOOOOODOODOOOOCDOOCODOOCODOO(COPYTOPO_LINEAR_H) O .true.
ggbbooobbooobooobooboboobboaobboobboobooobooboboa
000000000 (COPYTOPO_TRANSITION_DX) O (COPYTOPO_TRANSITION DY) DO OODOOO
gbobooboooboooooooboobobooooooooboooobooobboooboooDbo
ooog

goooo

obooooboboooooobooboobooobooboboooboooboooooboooboOoooon
gbobobooooooobooboboboobosgboboboboooooboobobobo
goo

$ mpirun -n [ODOOOO] ./scale-rm_pp pp.dOl.conf
$ mpirun -n [0DOO0OO] ./scale-rm_pp pp.d02.conf
$ mpirun -n [OO0O0ODO] ./scale-rm_pp pp.d03.conf

4.2.8.2 UU0U00OO0ODOOOOOODOOUO
gob2000000000000000DOO0O0DOO0O0DOO0ObO0ODbO
e JO0ODOOODOODOODODOO
e NUUODOUODLOODLOODODLDOLOOLOOLOODLOODLOOO
gobgobooobooboobooboobobbooboon
1. 00000000obooo

2.000000000000C00O0OO0/O000000C00O00O0OO0OO0OO0OOOO/O0000
oood

3. 0000000 /o00ioo0o0oooooooooood

gobobooboaoboaooboobgaooa

gbooooood

0000000o0oooooOoCooOOo0U00o0oOooooOoOoOoOO0U0UUODoDooDDOODO
0000000000000 00o0000mUo0o0U0o0o0o0ooo(C 4210000)0
O0D00O0O0O0000DOOO${Tutorial_dir}/real/sample/USER.offline-nesting-parent.sh
OUSER.shO0OOOO0OO0O0O0O mekeOOOOODO

ooooooooOooooooboO0oobOoOooooooo0ooooooooboOoOoD 00
oooooooooo

e J0IU00UUUOUUDUOUDUDODDOODOODUODDDODO/OODODUDOOUOOOUD
goooooo

e J0UD0/000UDOUOOUDDOUDODOUD
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e JO00OD0OO0OO0OOODOOLOODODOOOODODLOOOOODOOOODOODO

e HUUDOUOODLDOODODLDODODLOODLOODLOODLDOODLOUODLDOULObOLbOOnOO

e JO00ODOODOOLOOOOODODODODLOO DODOOOOt=00D0ODODOOOOO
goooogd

obooboooobooooooooooboobooobooooooOoooboOoooboooobooOon
oboooobooooobOoboooobooon

&PARAM_DOMAIN_CATALOGUE
DOMAIN_CATALOGUE_FNAME = "latlon_domain_catalogue_dO1.txt", go0ooooooooooo
O
DOMAIN_CATALOGUE_OUTPUT = .true., gooooooooooad
/

000000000000 .true. 00000000000 0O0O) 1atlon_domain_catalogue_dOl.txt
ooobooomobooodoooooooooooooooooooooogooooooooonod
D000 pp0000oooooooooooooooooooOooooo MPIODOOOOOOO
ooobooooooocooooocoooooboOono
oooboooooobooooobooooobobooooobooooooDo

ﬁDARAM_FILE_HISTDRY
FILE_HISTORY_DEFAULT_BASENAME = "history",
FILE_HISTORY_DEFAULT_TINTERVAL = 900.DO, gooooooboooooooo
FILE_HISTORY_DEFAULT_TUNIT = "SEC", FILE_HISTORY_DEFAULT_TINTERVAL OO OO
FILE_HISTORY_DEFAULT_TAVERAGE = .false.,
FILE_HISTORY_DEFAULT_DATATYPE = "REAL4",
FILE_HISTORY_DEFAULT_ZCOORD = "model", goooooooooo
FILE_HISTORY_OUTPUT_STEPO = .true., t=00000000000

\

(FILE_HISTORY_DEFAULT_TINTERVAL) OO0 OO0DOO0OO0DOOO0ODOOOOOOOOODOODOODO
gboboobobooooboooooooobooboobooboboooboooooobobooooboOooDo
0000000000000 OO[PARAM_FILE_HISTORY] ODODOOOOOOO0O0 426000000
goo

gobogobooobooboobooboobobooboon

@ARAM_RESTART \

RESTART_OUTPUT = .true.
RESTART_OUT_BASENAME = ’restart_d01’,
/
&PARAM_TIME
TIME_DT_ATMOS_RESTART = 900.DO, gobooooooooobooooo
TIME_DT_ATMOS_RESTART_UNIT = "SEC",
TIME_DT_OCEAN_RESTART = 900.DO, goobgoobobooboboog
TIME_DT_OCEAN_RESTART_UNIT = "SEC",
TIME_DT_LAND_RESTART = 900.DO, ooobooooboooooooo
TIME_DT_LAND_RESTART_UNIT = "SEC",
TIME_DT_URBAN_RESTART = 900.DO, gooboobooboobooooog
TIME_DT_URBASN_RESTART_UNIT = "SEC",

L

gboooobooooboobo4270000b0oo0oog
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000000000000 00 [FILE_HISTORY_ITEM] D00O0O0OO0O0OO0OO0/00000000
obboooboooboooboooobooobooboooOoobooobooooboooooooboOooDn
obooobooobooooobobooooobobooobooboobooobooboo

T2, MSLP, DENS, MOMZ, MOMX, MOMY, RHOT, QV
LAND_SFC_TEMP, URBAN_SFC_TEMP, OCEAN_SFC_TEMP
OCEAN_SFC_ALB_IR_dir OCEAN_SFC_ALB_IR_dif,
OCEAN_SFC_ALB_NIR_dir OCEAN_SFC_ALB_NIR_dif,
OCEAN_SFC_ALB_VIS_dir OCEAN_SFC_ALB_VIS_dif,
LAND_SFC_ALB_IR_dir, LAND_SFC_ALB_IR_dif,
LAND_SFC_ALB_NIR_dir, LAND_SFC_ALB_NIR_dif,
LAND_SFC_ALB_VIS_dir, LAND_SFC_ALB_VIS_dif,
OCEAN_TEMP, OCEAN_SFC_ZOM, LAND_TEMP, LAND_WATER

(00oO0DoOoUoOOooOoULOUOoOoooOUoOooDO)

QC, QR, QI, QS, QG
NC, NR, NI, NS, NG

gbo00b00b00O0scale-rmU000000000O0O000OO0OO

gbboooobooobooooboooboobooobooobooooooobooOooobooon
obobooobooobooobboobooobooobboooboooboobooooboboooboOoooDn
goboooooooooboooboobooooobooooooobooobobooooobooDo
gboooobobo 2emO0000CO0OO0O0ODOOOOCOOODOOOOOODOOOOOOODOO
gbbooooboobooboboooboboooobbooooOooobooobooboooooboOooDbo
obooooood

000U0ooO0oOooo/Oo0ooooooo

0000000000000 00mO0o0ooo0oouooo(D42.10000)0000000O
Ooo0oDboO00o00ooOoDDO ${Tutorial_dir}/real/sample/USER.offline-nesting-child.sh
O USERsh OOOOODOOODO make DO OOOO

00000000000 00O0000o0U0oO0U0oO/0000o00ooO0oUoooUooOn
ooooooOoooooooobooooooogoo

85



ﬂPARAM_COMM_CARTESC_NEST \
OFFLINE_PARENT_BASENAME = "history_d0i", OO0OO00O0O00D
OFFLINE_PARENT_PRC_NUM_X = 2, run.do1l.conf O PRC_NUM_X
OFFLINE_PARENT_PRC_NUM_Y = 2, run.dO01.conf 00 PRC_NUM_Y

LATLON_CATALOGUE_FNAME = \
"latlon_domain_catalogue_dOl.txt", 0O0O0O0O0O0O0OODOODOODOOOOOOOOOO

&PARAM_MKINIT_REAL_ATMOS

NUMBER_OF_TSTEPS = 25, history OOODOOOO0OOOOOOO
NUMBER_OF_FILES = 1,

FILETYPE_ORG = "SCALE-RM",

BASENAME_ORG = "history_doO1", run.dO01l.conf [J HISTORY_DEFAULT_BASENAME
BASENAME_BOUNDARY = "boundary_doO1",

BOUNDARY_UPDATE_DT = 900.DO, history OOOD0OOOOOOODOOOOO"sEC"T
/

&PARAM_MKINIT_REAL_OCEAN

NUMBER_OF_TSTEPS = 25, history OO ODOOOO0O0OOOOOO
BASENAME_ORG = "history_doO1", run.d01.conf [J HISTORY_DEFAULT_BASENAME

NUMBER_OF_FILES = 1,
FILETYPE_ORG = "SCALE-RM",

BOUNDARY_UPDATE_DT = 900.DO, history 0000000000 O0O0OOO"SEC"D
/

&PARAM_MKINIT_REAL_LAND

NUMBER_OF_TSTEPS = 25, history OOODOOO0O0OOOOOO
NUMBER_OF_FILES = 1,

BASENAME_ORG = "history_dO1", run.dO01.conf [J HISTORY_DEFAULT_BASENAME
FILETYPE_ORG = "SCALE-RM",

BOUNDARY_UPDATE_DT = 900.DO, history OOODOOOOOOOOOOOO"sEC"T

\ /

SCALE-RMO0O000O0000D0000/00000000000000U(FILETYPE_ORG) O "SCALE-RM"
00000000000 (BOUNDARY_UPDATEDT) DOO0DO0OO0ODOOO (run.d0l.conf)
(FILE_HISTORY_DEFAULT_TINTERVAL) 00 OODOOOODO O [PARAM_COMM_CAETESC_NEST] 00O O
oooobooooobobbboooobbbbbo0000bbO 00000 U0 O(OFFLINE_PARENT _BASENAME)
OoO0OO0O0O00000000000000000 (OFFLINE_PARENT_PRC_NUM_x) OO0 O0O0O0O0OOO
0000000000000 0000000000 (run.d0l.conf) DO0OOOOOOOOOOO
goo

0000000000000 OOscale-rm_init 000000000000 /000000000
gbobooboooboooooooboobooboooboooobooooooboooboooboooDbn
oboooooboooooo

xxx ERROR: REQUESTED DOMAIN IS T0OO MUCH BROAD
xxx —— LONGITUDINAL direction over the limit

gboooood

000/00000000000000OO0scale-rm00000000OO0OOOOOOOOODOOO
ooboobbo0oooooobbioO1ooobbbb000UbUrun.do2. conf [0 [PARAM_ATMOS_BOUNDARY]
0O (ATMOS_BOUNDARY_UPDATE_DT) DD 0OOOOOO0O0O0DODOOOOOOOOODOOOOOOO
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gbobobooooooooboooobooooboobboooooobooboooobooooboboooDbo
oboooobooboooboboooooboooooaon

&PARAM_ATMOS_BOUNDARY

00 00boogoo
ATMOS_BOUNDARY_UPDATE_DT = 900.DO,
/

obooobooboooobOooobooooboooboooboooooooooooobooooobooooon
ggbbooobbooobooobooboboobboaobboobboobooobooboboa
00000 /o0o0oooon

4.28.3 UU0U0OO0OODOOOOOODOOUO

gobobooboobooboobooboboobooboobooboonoo
e JO00OO0O0OOOODOODOODOODLOOODOODOOOODOODOODOOD

e JO00O0OO0O0OOODOOLOODODOOUOODOOOOOODOOOODOOO

gooooogooooooooooooOooo0o0ooboo0oooogooooDoboboOogo
go0ooooobogooogoooooooooobooogoooooooo0goooooooooog
OOOOSCALE-RMOOOOOOOOOOOOOOOOOOOODOODODOODODODOODO 10000
oooooo
SCALE-RMUIOO0OOCOO0O000000ODOODOO00O0ODOODOO0U0ODoOooooooooo
oogooo4270bobooooMpPIDOODODOOOOOODODODODOOOOOOODOn
ooooboOoOoooDboOo0ooooobOoOooOoooDbooO0oooOoOO0o0ooDoObDOO0ooDon
launch.conf 0000000000000 DOOOOODOO
ooo0ooooooooOooobobDOoooobooogooobD 20000000000 0ODO0OOO0O0OO
oo0o0ODOOOo0ob0DDOOO0000000 ${Tutorial_dir}/real/sample/USER.online-nesting.sh
0O USERshOOOUOOODOOmMOOOOOU0UOODO0OOOOOOO0OUOOOoooooOoO (o
4210000) 0000000000000 O0O0OO/O0000O000O00O/00000000
oboooooobooboobooboooobobobogoobo 428100000000 000O

gboooobobooooooa

000000000000 0000000 (run.*x+.conf) 000000000 OOOOOOOO
0000000000000 [PARAM_COMM_CARTESC_NEST] OO OOOO
run.dOl.conf O OO

&PARAM_COMM_CARTESC_NEST
ONLINE_DOMAIN_NUM = 1, gbobooboobooo1o0o
ONLINE_IAM_PARENT = .true.,
ONLINE_IAM_DAUGHTER = .false.,
ONLINE_BOUNDARY_USE_QHYD = .false.,
ONLINE_USE_VELZ = .false.,
ONLINE_AGGRESSIVE_COMM = .true.,
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0427 0D0000OOD0OOOODOOODOOOOO MPIODOOODOOOOOODOO 130000
0000000000000 000000000000000Domain 100 2x20 4-MPIODOO
O0Domain 200 3x30 9-MPIODOOOOOODOOOMPIOOODODO Domain 1 00 Domain
2000000000000D00OODOOOOOO

run.d02.conf O 00O

&PARAM_COMM_CARTESC_NEST
ONLINE_DOMAIN_NUM = 2, goboobobobo1go
ONLINE_IAM_PARENT = .false.,
ONLINE_IAM_DAUGHTER = .true.,
ONLINE_BOUNDARY_USE_QHYD = .false.,
ONLINE_USE_VELZ = .false.,
ONLINE_AGGRESSIVE_COMM = .true.,

(ONLINE_DOMAIN_NUM) OO OO0 IDODOOODOOOOOO0ODOOCOO0ODODOO0ODOOO0ODOOD
ooooobooboooooboboooboo Ibooboooboob 1bo2000000
(ONLINE_TAM_PARENT) O (ONLINE_IAM_DAUGHTER) 000D 00000 ODODOODOOOODOODO
oO0000oO0O000ooONOOCOO0OO0O00O0 (ONLINE_IAM_PARENT) O .true. OOOOONDO
0000ooooooo0 N+1000000000000000000D (ONLINE_TAM_DAUGHTER) O
true. JOO0O0ONOOODOODOOO N—-1OOOOODOOODOOODOOODOOODOOO
gbobooboooboobooooboooobooboooobooobooboOoooooboooboooboOooDbo
00D00O0O00D0O0O0O0DOO0O (ONLINE_TAM_PARENT) O (ONLINE_TAM_DAUGHTER) OO 0O .true.
obooobo4230 NODOOOOOODOOOOoODOOoDOOoOO

(ONLINE_BOUNDARY_USE_QHYD) 0D DO DOO0OO0D0OOOO00DODOOO0O0DDOOOO0ODOODOOO
gbobooboooooooobooooboooboobooooboobooooobooobooboOooDn
O0000O00O0OO0O0OSCALE-RMOOOOOOOOOOOOOODOOOOOOOOOOOOOO
gbooooboboooobooobbooboboooooboooooooboooobooobobooobooDo
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0423: NOOOOOOOOOOO

0o ONLINE_DOMAIN_NUM | ONLINE_TAM_PARENT | ONLINE_IAM_CHILD
ooog |1 true. false.
Ooo0 | 20(N-1) true. true.
good | N false. true.

gboobooooooboboobobooooboboboboboobonooooobobobo
O00O0D0O0O00O0DO0ODbOO0O0OD0OO(oNLINE_USE_VELZ) OOODOOODOOO0OCOODOODOODOO
gbooooooooboo

gboooood

0000000000000 0000run.x»**,.conf00 00000000000 launch.conf
ooooooao

&PARAM_LAUNCHER

NUM_DOMAIN = 2, oooo
PRC_DOMAINS = 4, 16, 000000000000 MPIOOOOO (D00
ooooo)

CONF_FILES = run.dOl.conf, run.d02.conf, O0O0O00000O00O0O00O0O (DOOODODODO)
/

(PRC_DOMAINS) O (CONF_FILES) DO UODO0OO0OODOOOOOODOOOODOOOODOOO
0O4MPIDDOOOOOO 16-MPIODOOOOO0O0ODOOOO0O0DDOOOlaunch.conf0 0000
MPIOOOOOOOUDOOOOOOOUODODO (run.**+x.conf) JOOOO0O0OO0O MPIODDOOO
(PRC_NUM_XXPRC_NUM_Y) OO OOOOOOOOOOO
gooobooooboobooboobooboooooooooboobooo MPIODDODOODOO
gboooobooooboo2b0bob0obooboon

$ mpirun -n [0O0O0O0O] ./scale-rm launch.conf

odooooboooooogoooooooboooooooooooooooooooooogg
dddddooodooooooooooooomoooobOoooOooOoooooOoO00o0o000a
Uodbobdbdbdobdbdgibdibdid history_d0l.pex**.nc, history_d02.pe***.nc
oooooo

oooooooooooboboobooodooooogoooooooobooooooooooon
oooooooooooooooooooooocooooooobobooooOoOobocOoOooOoboboOoOoOoa
00o00o0o0o0oo0oO0oooDOo0ooOoUo0oo/Ooo0o0ooDo0ooooUoOoo
oooooooooooboooo

ERROR [COMM_CARTESC_NEST_domain_relate] region of daughter domain is larger than that
of parent
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MPIOOOOOOOOOOOODOOOOD

ooooooooooooooOooobo 427000000 OO0OO0ODOOOOD MPIODOODOO
gboooooooooooboobo MPIDOOOODOOOODOOOODOOOODOOOOOO
oooooooooooMPIODOOOOODOOOOOODOOOOOODODOOOOODODOOO
gboboobobOoboobooboobooboooobooooboooooooooooooooooon
goooooooooOoOooooOoooOooOoOoboOoOoooMPIDOODOOODOODOODOOO
0'?00000000000000000000000000000000D00000

o0o0o0ONOOOODOOO0ODOOO0OOnDO0O00D0DO XO0O0OYOOOZOOOOOOODOO
000 IMAXG_nO JMAXG_nOKMAX n0000O00O0n0ODD0OOCOOOO0OODO (TIMELDT) O DT_n
00000000000o00on0 (n=1)0000000000000DT10000000OOOOO
goboobooboobonbO00bOo0obo0obobboOon

TSTEP_n = DT_1/DT_n
00000000000000000000000000000
OPR_n = IMAXG_n x JMAXG_n x KMAX_n x TSTEP_n

0000000000000 O0On000000O0O00O MPIDOOOO (MPILn)OOOOO

OPR_n

MPI_n = MPI_total X —————
> 1 OPR_m

(4.2.9)
00000000000 OMPI_total 00 MPIDDODOOOOODODO

MPI_ nO00O00XOO 0YOOOOODODODODOOO (PRC_NUM_X, PRC_NUM_Y) 0D OODOO
000XOO0OO0OOODO (IMAX = IMAXG/PRC_NUM_XO YOO OO OO (JMAX = JMAXG/PRC_NUM_Y)
00000000000 D000000D00000D000D000N0D000NNooNoononooo
0000000000 D0000D000000000000D00D00000D0000D000ononoo
gooo ™o

00000000000 0000D00000000000000000000000000000
J0000000O0O0O00O0000O0O0O0O0O0O0O0O0O0O0O0OoooOoOoOooooo MPIOOOOO
0000000000000 0000D00D00000000000000DO000onoooonooa
0000000000000 O0MPIODOOOOOOOODOOOOOOODOOOOOOODOOOOO
0000000000000 D0000 000000000000000000000000000
000000000000 D00D0D00000D0DDOO

2)DOoo0D000000D00ODODODOOO
)poo00000000000000000000000000000000000000000000000000 X
00000 YODOODODOOOOOOOODOOOoOOOoOooOo
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4.3 UUOOOUOOO

4.3.1 00O0D0OOODO C-grid DO0OOOOO

OOooOoOoOOOO0OO0O00 CgridO0OOO0OOOOOOOOOO0OOOOSCALE-RMOOOOO0O
0000 C-grid000000D00OO0C-gridOD0O00O0000O0000O0O0O0OO0ODODOOOOO
Oo000000ooOo0oO00oO0O000COO0O000OOOoO0D0D0OOODO00OOoCOODODOOOOo
000 (staggered point) 0000000000 SCALEERMOUOO0OO0OOOODOOO

4.3.1.1 00O0O0OODOOOOOO

coO000000O00O00000000000000 [PARAM_ATMOS] O (ATMOS_DYN_TYPE) OO
oo

&PARAM_ATMOS
ATMOS_DYN_TYPE = "HEVI", ;0 43100000
/

ooobooooboooboboooooboooobooooobobDboooboooobooo
gboboboboboboboboboooboooobooooooocoooooooobooobooon
(DHEVED)OUOOOOOUOOOOOOUOOOUOOOUOOUOOO0O0O00o0O0ooooooooooo
oboooboobooooobobooooHEVIDOODOOOODOOOOOd

0 431: 00000000000000000

ooo O0OO0o0ooo0 oo
HEVE 00000 (boooo-oooon)
HEVI oooobo-0oo0o0d oboooooboooooon

4.3.1.2 0U000OO0OOOOO0OOO

0000000000000 COOO[PARAM_ATMOS.DYN] OODOOOOOOODODOOOODODO
gobogobooobood
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SCoLeE

///;PARAM_ATMOS_DYN

ATMOS_DYN_TINTEG_

SHORT_TYPE = RK4,

ATMOS_DYN_TINTEG_TRACER_TYPE = RK3WS2002,
ATMOS_DYN_FVM_FLUX_TYPE = UD3,

ATMOS_DYN_FVM_FLUX_TRACER_TYPE = UD3KOREN1993,

ATMOS_DYN_FLAG_FCT_TRACER = .false.,
ATMOS_DYN_NUMERICAL_DIFF_COEF = 0.DO,

ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER = 0.DO,

ATMOS_DYN_wdamp_height = 15.D3,

\

;0 43200000000000 ‘\\\
;goboooooocoooo
;043200000000000
;oo0oooooooo

;y FCTOOOO0ODOOOOOoooOo

;0000000000
(0DoDooo0)

/

g432000000000000O0O00000DOO000O0OODODOOOOODOOOODOOOOO
gbbooboobooooooboobooobooboooboooboOooboOooooboon 425000

ooon
0432 0000000000000000
ooo oo0o0n
ooo0oooono
RK3 Heun 00 30 30000000000000CO0O0O
RK3WS2002 Wicker and Skamarock (2002) 0 30 (0000 )2000000000000000
RK4 404000000000000000
RK7s60 Lawson (1967) 0 70 60 0000000000000 (HEVEOOODOOO)
RK11s8o Cooper and Verner (1972) 0 110 80000000000 O0ODO (HEVEOOOOOO)
oooooooo oo0ooooon
CD2 2000000000000 1
CD4 4000000000000 2
CD6 6000000o0ooooo 3
CD8 §00o0ooooooooo 3
UuD3 300oooooooooo 2
UD5 5000000000000 3
uD7 rbooooooooobooo 3
UD3KOREN1993 3000000000000 + Ko- 2

ren(1993) 00000

SCALE-RMOOUOOO0OO0OOOOO0OOOOOOOOOOOOO ((ATMOS_DYN_FVM_FLUX_TYPE) O
00)00000000004000000000000 (Ccp4) 0000000000 UODOOOOO
coad00pooboooobooooboooboooboobOooboboobooooboOoooDboOobobooo
gbobdvpsdboooobooobboooooooboooooooooooboobuuwsboonon

gbooooood

4.3.1.3 0000

0000000000000 00000000O00000C0O0O0O0O0O000000DOO0OSCALE-
RMOOOOODOOOODOOOO0ODOO (divergence damping) 0000000000000
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gboooood

&PARAM_ATMOS_DYN
ATMOS_DYN_NUMERICAL_DIFF_LAPLACIAN_NUM = 2,
ATMOS_DYN_NUMERICAL_DIFF_COEF = 1.D-4,
ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER = 0.DO,
ATMOS_DYN_DIVDMP_COEF = 0.DO,

/

0000000000 DOO0O0O0000D0OO (ATMOS_DYN_NUMERICAL_DIFF_LAPLACIAN_NUM) OO
OO000O(ATMOS_DYN_NUMERICAL_DIFF_COEF) O (ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER) O[O
goooooooobobobooooooooooooooooobobooooooooooooo 1000
O02-gridscale 10000 100000000 1/e00000000000 1000000000000
OO00o0O0000000000000000000C(ATMOS_DYN_NUMERICAL_DIFF_COEF) O0O0O0O00O
Joob00o0o0o0bbO0o0obO0o0bbO0ob0bDO0O0DO (ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER)
gobboooobooooboooboooooobobooooboboooboooooboodupl, vps00O0O
0000000000000000o0o00o0o0o0o0o0oo0o000 (ATMOS_DYN_NUMERICAL_DIFF_COEF)
oboooooooon

ooboobboooooooboboooooooboooooooooDbDO (ATMOS_DYN_DIVDMP_COEF)
goooog

4.3.1.4 0000

ob0oboo0oobOobOOooo0obOoboo0obO0obOob0b00obO0ob0O00bO0D0OUD3KoRENTI993 OO0
goooboboooooobobobbbbbio0o0ou0o0bbO00000UD3KOREN1I993 DD DO OOO
oOooO0ooOoo0ooOoOo0OooOoo00O FCTo00o0oooo0oooobooooobDOono
(ATMOS_DYN_FVM_FLUX_TRACER_TYPE) OO0 OOOFCTOOOOO (ATMOS_DYN_FLAG_FCT_TRACER)
O.true. JO0OO0OO0O0O0OOO

4.3.1.5 0OU

oooooooooboboo 4320000000 b00b00obDO0oOobOoO0O0OOx0Ob0DbD yOoO
0000000000000 O0DDOO [PARAM_ATMOS_GRID_CARTESC_INDEX] 00O OO (IHALO) O
(JHALO) ODOOOODOOOOOODOOOoOOooODO 200000 UD3OD UD3UD3SKOREN1993[
gcp4d0DoO0oO0OopoooOooooogooosbooo0oooogooooooDboooooon
good

&PARAM_ATMOS_GRID_CARTESC_INDEX
IHALO = 3,

JHALO = 3,

/
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4.3.1.6 00000

OO000O00OO0OSCALE-ERMOO0O0O0O0O0O0OOOOOO0OOOOCOOODOOO0OCODOOO0O0O0O0
0000o00o000o0o0o0U0oO0o00U0ooO00oUOoO0O0UOoOO0 (oooo)oooooo
00000000000U00o0o00oo0o0oooo0D 200000f-0/p-00000000000
0000 [PARAM_CORIOLIS] O (CORIOLIS_type) DODOOOOO

f-0/p-0

(CORIOLIS_type) O “PLANE’ 0000000 O0O0D0D0D0D00000O fO f=fo+By—1y)
00000000000000 f,=0000 4=00000000000000000
B=0000000 f00000,000000004-000000. fo,8,y00, [PARAM_CORIOLIS]
00000000000000000000

&PARAM_CORIOLIS

CORIOLIS_type = ’PLANE’,

CORIOLIS_fO = 1.0D-5, ! fo
CORIOLIS_beta = 0.0D0, ! 3
CORIOLIS_yO = 0.0DO, ! yo

/

(CORIOLIS_f0), (CORIOLIS_beta) HOOOOOOOOOOODODODOODOCCORIOLIS yO) ODODOO
0ooooooooyOOoDoo

0d0o00Do0ooo0oo00ooo0ooooo0oo00ooDooDoOoooooooDoOooDo
00 mod_user.£f900 000000000 (O 5.2.10000)0
scale-rm/test/case/inertial_oscillation/20km 0 0000000000000 0OOOODOO
00 f-0o0oooooood

g

0000000000000 D0000 f=20sin(¢o)00000000000O0O0OO0OO0OQO0O0O
00000000 O0O0OOODDOO(CORIOLIS_type) O “SPHERE” OO0 0OOO0ODODOOOOOO
00000 [PARAM_CONST] OOOOODO (CONST_OHM) OO OO0 (O 4530000) 000000
ooooo42400000000000000000D0ODOO

obooooboooooooboooog

gooboobboouoboobooobooobooubooubbooobbooobbuoon
oo0o0ooO0oof0000000000O00O0O0O00O00OCOO0O0OO0O0OODOOOOOOO
0000000000000 00000000000000UO0UO0O00Oo0oDUOoOUOOyd
gD
00000000 (f~-00p-0000)0000x00000000000O0O0OO0O0OOOOO

f00 0000000000000 000OO0OO00OOO0O0O0O0DOOOOUOOOOOOOO
0000000000000 0000oo0O0oO0 4235000000000
scale-rm/test/case/rossby_wave/beta-plane 00 0000000000000 DOOCOOOO
0000 g-00000ooooooo
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4.4 OO0 OUOOO

4.4.1 0O0O0OOOOOO

000000000000 0O4nit.conf 0 run.conf 0O [PARAM_ATMOS] O (ATMOS_PHY_MP_TYPE)
00000D00000DOCATMOS_PHY_MP_TYPE) 00000000 DOODOODOODOODOOOOOOO
0000000000000 O000o0o0oD0000o0oO0oO0oDODOnog [PARAM_TIME]
Odo0oooOoooooooooooobooooooo425000000000000000000
00 6-class 100000D0O0DODO0OO0OOOODODOODOOOOOOODO

&PARAM_ATMOS
ATMOS_PHY_MP_TYPE = "TOMITAO8", ;0 44100000
/

0 441: 000000000000

doodob O0O0oO0Ooooo oooo

OFF gobobooobooobboooobo

KESSLER 3class 1000000000 Kessler (1969)

TOMITAO8 6-class 1O0000O0OOOOO Tomita (2008)

SN14 6-class 2000000000 Seiki and Nakajima (2014)

SUZUKI10 00000000 (DDOoDoOO0oO0O00  Suzuki et al. (2010)
Oooooon)

gboooooobooobooboboooob 4b000000DOODOODOOO

1. 0000001000000000 Kessler (1969)
gboooboooboobooboooobooboboobooboooboooboOoobooooon
gboobz200000000000000000DO000O0OO0OOO0OOODOO0O

2.00001000000000 Tomita (2008)
0000000000000 000000 Kessler (1969)0000000000000O0GC0OO
obooooOobooooboobooooobooboobooonoa

3. 0000 2000000000 Seiki and Nakajima (2014)
goooobobooboooooobobobbodooooob bbb bbbbooog

4.100000000 Suzuki et al. (2010)
gboboobooobooboobooboooooboobooboobooobooboooOoon
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gbboobooboooboobooboobooboobooboosuboobooobooon
gbooooooooooboooobooon

gobobooobooboobooboboboboobooboobooboobooboon

SUZUKI10OOOOUOOOOOO(ATMOS_PHY_MP_TYPE) 000000000 O0O0O0O0O0O0O0CDOO
gboboboobooboooboobooboobobboobooboaonod

&PARAM_ATMOS_PHY_MP_SUZUKI10_bin

nbin = 33, ;0o
ICEFLG = 1, ; 0000000070:00,1:00)
kphase = 0, ; 0000000000000 0OCO0ODOCO0O0O0: hydro-

dynamic kernel, 1: Golovin type kernel (Golovin (1963)), 2:
Long type kernel (Long (1974))0 000 SCALE-RM OO0
gooooooooo

/

oboo0OoboOoobOOoboobO0ob0o0O0n0 PARAM_ATMOS_PHY_MP_SUZUKI10 bin OO OOOODO
O0000o0oDOo0o0o000oboDoOo000oooOob0O0Omicparadat000000D00OOOOO
000000000 0000D0O0Omicparadat 00000000 OOOO00OODODODOODOOOOO
O0000nbin0DO0000D00O000DOOO000DO000D0000 run.conf000D000O0O0
O nbin 0 micpara.dat 00 nbin 00 0000000000000 DOOOCCOOOOO0OOO0O0O00O0OO
obooobooboooobobooo

ERROR [ATMOS_PHY_MP_suzukilO_setup] nbin in inc_tracer and nbin in micpara.dat is
different check!

000000000000 00D00000 micparadat 0000000000 OOOOOOOOO
OO0OOOOOOOO0OsvzZukItoOOOOO SCALE-ERMOOOO0O0O0O0OOOOODOOOO

442 O000OOOOOOOOO

O00000000000000000000 init.conf O run.conf OO [PARAM_ATMOS] O
(ATMOS_PHY_CP_TYPE) 0000000 O00O0O0O0O0OOOOOODOO0OOOOOOO[PARAM_TIME]
00000 (Dooo 4250000)0

&PARAM_ATMOS
ATMOS_PHY_CP_TYPE = "KF", ;0 44200000000000
/

0 442: 0000000000000O000ODO

oooooO OoOoooon oood
OFF oobooboobooooboooooo
KF Kain-Fritsch 000000000000  Kain and Fritsch (1990); Kain (2004)
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SCALE-RMO000O0O00000000OOCO0000000KR 000000000k OOOO
ooboooobooobooboooboboooooboooboobooobooobooooooobooonn
0000000000 skmO000000oOO000O0DODOOCOOO0O0O0OOODODOODOOOOO
ooooooboooobooboooooooobooooobooooobbooooDooDboooDbo
U0000D0OOO0ORAIN.CPRAINMPUODOOODOOOOOOODOOOODORAINGO PRECODODODO
0000000000000 000D0O00O000ORAIN = RAIN_CP + RAIN_MP[I PREC = PREC_CP +
PREC.MPOOOUOKFOOODODOODOOOOD (0DDOOODOO)0DDOOO0OOO0OOOOOODOOOOO
gbooouoboooobooboooobobooboobobobokroOoobOoboOoooOobOoon
gbooooboooobOokrbOOooooboobooooobobooooobobooooobooon
obooooboobo2000000000000000000000

Kain-FritschOOOOQOOOOOO

krogoooobooobobooboaoboabodaod

ﬁPARAM_ATMos_PHY_CP_KF \

ATMOS_PHY_CP_kf_trigger_type = 1, ;000000000 : 1=Kain, 3=Narita-Ohmori

ATMOS_PHY_CP_kf_dlcape = 0.1, s CAPEODOO

ATMOS_PHY_CP_kf_dlifetime = 1800, ;000000000000 0O0 [sec

ATMOS_PHY_CP_kf_slifetime = 2400, ;00000000000000 [sec]

ATMOS_PHY_CP_kf_DEPTH_USL = 300, ; 00000000000 (updraft source layer) D0 00O
0000 [hPa)

ATMOS_PHY_CP_kf_prec_type = 1, ; 00000: 1=0gura-Cho, 2=Kessler

ATMOS_PHY_CP_kf_rate = 0.03, ; Ogura-Cho OO0 0DOOO0ODOOOOOOODO

ATMOS_PHY_CP_kf_thres = 1.E-3, ; Kessler 000000000 Autoconversion O O

ATMOS_PHY_CP_kf_LOG = false, ;) 0oooooooooooo?

\ /

goboboooboobooboob 20b00b0000d

1. Kain 000 Kain (2004)
SCALE-RMO0O0OO0OO00DOOO

2. Narita and Ohmori O 00O Narita and Ohmori (2007)
ggooobbobboooooobobbobooooa

b0 ooobooboboz2000000000

1. Ogura-Cho O 0O Ogura and Cho (1973)
SCALE-RMO00O00O000O000ODODO (ATMOS_PHY_CP_kf_rate) DO OOOODODODO
gboooooboooooboooon

2. Kessler 000 Kessler (1969)
Kessler type OO0 OO000D00D0DOODOO (ATMOS_PHY_CP_kf thres) DDODODODODOOOO
oooooooboobooba

[PARAM_TIME] OO (TIME_DT_ATMOS_PHY CP) DOODO0OOKFOOOODODOOODOOOOOO
0000000000000000000000(TIME_DT_ATMOS_PHY_CP) OOOOOOOOO 300
O0000DDO (PALAM_ATMOS_PHY_CP_kf_LOG) 0 true 00000000 O0O00O0DODOOOOO
0000000000000 000000000000000000000o0oOoOoOooOooOO00 (O
000000 50hPa) 00000000000 O0OO0OCOOOOODOOOOOOOOODOOOO
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4.4.3 0O0OOOOO

Large-eddy 00000000 (LES) 00000000 OOO0ODOOOOOOODOOOOOOOO
gobodoooboboooooooboooooboboooooooooooon

0000000000 Oinit.confd run.confd O [PARAM_ATMOS] O (ATMOS_PHY_TB_TYPE) OO
0000000000000 00000000[PARAM_TIME] DOOODO (DOODO 4250000)0

&PARAM_ATMOS
ATMOS_PHY_TB_TYPE = "MYNN", ;0 44300000
/

0443: 0000000000

googono oooooogd good
OFF googbooobgon
SMAGORINSKY Smagorinsky—Lilly 00000000  Smagorinsky (1963); Lilly  (1962);
o0ooooooo Brown et al. (1994); Scotti et al. (1993)
D1980 Deardorff 0000000000000  Deardorff (1980)
good

SMAGORINSKYOD O OO OO RANSOOOOODOODOODOODOODOODOUOOOOOOODOODOOOO
000000o0o0ooo0o (04440)000000000000000000O0O0O0ORANSOOOOO
gooobooooooooobobboooooooooooboboobooobobbobooooooon
O00OD0O0ODOO0O0O0O0CODDOO [PARAM_ATMOS_PHY_TB_SMG] OO (ATMOS_PHY_TB_SMG_horizontal)
O.true. JO00O00ODOOOOO

&PARAM_ATMOS_PHY_TB_SMG
ATMOS_PHY_TB_SMG_horizontal = .true.,
/

444 0O0O0OOOOOOO

00000 (PBL)O0OO0CO0ODOOO0OOO0ODOOOOOO0OUODOOOODOOUODOOOODOOOD
0000000000000 000O0000O0O00oOoOO0oO-00oooooooog (RANS)
oooooaoo

00000000000 0000000000000000 init.confOrun.conf 00 [PARAM_ATMOS]
0O (ATMOS_PHY_BL_TYPE) DO DO UO0O00OO000DOOOOOOO0DODODOO [PARAM_TIME] OO0
00 (QOoO0Oo4250000)0

&PARAM_ATMOS
ATMOS_PHY_BL_TYPE = "MYNN", ;0 444000000000000

/
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0444 000000000000

00000 oOooooooo 0000
OFF O00booO0o0oooooooo
MYNN MYNN level 2.5 boundary scheme Mellor and Yamada (1982); Nakanishi

and Niino (2004)

000000000000D00000000O00RANS00O0D0O000O0O0O0O0D0000000O
000000000000000000000000000000000000000 (0 4430
000)0

4.4.5 0O0O0OOOO

000000000 000init.confd run.conf 00 [PARAM_ATMOS] O (ATMOS_PHY_RD_TYPE) O[O
0000000000000 0000000O00O[PARAM_TIME] DOODOO (O 4250000)0

&PARAM_ATMOS
ATMOS_PHY_RD_TYPE = "MSTRNX", ;0 445000000000000000

/

0445 0000000000

ooooo ooooooo oood
OFFOOO NONE OO0OD0OO0OO00O0OD00O0O
OFFLINE gobooooooooooooooboo
oo
MSTRNX mstrnX (00 kOOOOOOO0O00O  Sekiguchi and Nakajima (2008)

oooooooooo)

OFFLINEO OO OO0

[PARAM_ATMOS] O (ATMOS_PHY_RD_TYPE) 00 OFFLINE OO O0O0OO0O00OOOODOCOODOO
0000 [PARAM_ATMOS_PHY_RD_OFFLINE] OO OOODO
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///gPARAM_ATMOS_PHY_RD_OFFLINE
ATMOS_PHY_RD_OFFLINE_BASENAME
ATMOS_PHY_RD_OFFLINE_AXISTYPE

\

nn
3

nxyz" s

ATMOS_PHY_RD_OFFLINE_CHECK_COORDINATES =

ATMOS_PHY_RD_OFFLINE_STEP_LIMIT = O,

.true.,

ATMOS_PHY_RD_OFFLINE_DIFFUSE_RATE = 0.5DO,

ATMOS_PHY_RD_OFFLINE_ENABLE_PERIODIC_YEAR = .false.,
ATMOS_PHY_RD_OFFLINE_ENABLE_PERIODIC_MONTH =
ATMOS_PHY_RD_OFFLINE_ENABLE_PERIODIC_DAY = .false.,
ATMOS_PHY_RD_OFFLINE_STEP_FIXED = O,

.false.,

;y00oooooocoooooon D‘\\\
;ouooooouoo300o00onoo
000000 'XYZ or "ZXY’
;00boooooooooooon
;ooboooooocoooooonn

; 00o0o00o0ooooooooon
;000000o0oooobooooo
uobooooboooboooooooo
goboooboooooooogooo
goooOooooobooooooon
;ooooooooboobooono
goboooboooooooogooo
g

;oo oooooobooooo
oooooooboooooboooo
oooooooboooooooOon
ooooooo
,0o0oooobooboobooono
oobooooooobooooooon

(0o0Do/o0000) J

0000000000000 0000/00000000000000D000U000 netCDFOOO
oboooooboboobooboboooo 4460000000000

0 446: 0000000000000O00O0O0O

oono ooooo oono

RFLX_LW_up gbooooobooogn oo3o00+00 100
RFLX_LW_dn gboooooboooon oo3o00+00100
RFLX_SW_up gbooaobooaboodaod oo3b0o0+00100
RFLX_SW_dn googoboooobooood oo3o00+00 100
SFLX_LW_up gooooobooogon ooz200+00 100
SFLX_LW_dn oboooooboooon ooz200+00100
SFLX_SW_up gbooaobooaoodaod ooz200+00100
SFLX_SW_dn googooboooobooood gbo 200400100
SFLX_SW_dn_dir OO0OO0O0O0O0OO0O0O0O0OO gb200400 100 00000

MSTRNX O OO O OO

gbobooboooooobooooboooboooboooboooobobooooobooobooon
oboboobobOobobobobobOobobobobOobOobOoooooooooboooon
oboooboooboooobboobO0obo0obboOobOboO0obOO0b0O [PARAM_ATMOS_SOLARINS] OO

goog

100



ﬂPARAM_ATMOS_soLARINS \

ATMOS_SOLARINS_constant = 1360.250117 ooago [W/mQ}

ATMOS_SOLARINS_set_ve = .false. ogooooooooooooa

ATMOS_SOLARINS_set_ideal = .false. godoooooooooooooood

ATMOS_SOLARINS _obliquity = 0.0 ATMOS_SOLARINS_set_ideal=.true. 0O O 00O
000 [deg.]

ATMOS_SOLARINS_eccentricity = 0.0 ATMOS_SOLARINS_set_ideal=.true. 0O OGO OO
O

ATMOS_SOLARINS_fixedlatlon = .false. goodooooooooooooooao

ATMOS_SOLARINS_lon = 135.221 ATMOS_SOLARINS_fixedlatlon=.true. 0O 0O OO
O [deg.]

ATMOS_SOLARINS_lat = 34.653 ATMOS_SOLARINS_fixedlatlon=.true. DO OO0
O [deg.]

ATMOS_SOLARINS_fixeddate = .false. O00000000ooo0oooono

ATMOS_SOLARINS_date = -1,-1,-1,-1,-1,-1, ATMOS_SOLARINS_fixeddate=.true. DO O OO0
000 [Y,M,D,HM,S]

\ /

(ATMOS_SOLARINS_set_ideal) O .true. D0 OO0 OO O (ATMOS_SOLARINS_obliquity) O
(ATMOS_SOLARINS_eccentricity) OO OO00O0O00O0O0O00O0O0OOdeg0000DOOOODOO
dooooooboooooooooooooobobbbobbboboooooooooooUUoooo
(ATMOS_SOLARINS_fixedlatlon) O .true. 0000000000 OO0DOOODO (ATMOS_SOLARINS_lon,
ATMOS_SOLARINS_lat) 00 O0OO0OOOOOOOOODOOOODODDOOOOOOOOOODDDDOO
[PARAM_MAPPROJECTION] 0O OO0 (MAPPROJECTION basepoint_lon, MAPPROJECTION_basepoint_lat)
00 00O [PARAM_MAPPROJECTION] OO ODODO 42400000000 0O(ATMOS_SOLARINS_fixeddate)
O.true. DOOO0OOOCATMOS_SOLARINS date) 00O 0000000000 000000O00O0O0O
OD000O000O000000000DO00DO0O0D0O0ODO00D0O0ODO0000O(ATMOS_SOLARINS _date)
0 1950,3,21,-1,-1,-10000000000O000 19500 30 2100000000000000
000000000000 0000D (ATMOS_SOLARINS_set_ve) O .true. OO DO OOOODODODO
gbboooboooooobooboooboooboooobooooooooobooooboooDn
oooooooboboOoboooOooooooboobo st 30210 120000000000 000000OO
(ATMOS_SOLARINS_set_ideal, ATMOS_SOLARINS_fixedlatlon, ATMOS_SOLARINS_fixeddate) [
gbooboobooboooooboboooboobooooobooboo

ooo0oooo0o0oooooo0oooooOoo0ooDoOoOoooDbO0Oo0og-20km OO0D0O0O
oboooboooobooobooobobOooobbooooboooboooooooobooooobooooDn
goobgobooboboboboobogoooooooooooooooooooooooooooo
O00000MSTRNXDOOOOO0O0DO0O0OO0000DO0O0000D00O0000D0D000 100km OO
obobooobooobooboooobooobooobobooobooooobooobooooobooooooonDn
goooooogooooooooo woooooboDbObOOo0o0O0 2kmODO0O0OO00OODOOOO
0000000 78km OO0 100000000000 [PARAM_ATMOS_PHY_RD_MSTRN] OO OO
go

MSTRNX O O O4OdOoodobOoooboboobobooboabuoooaoboobobooboboooa
gooobooboobogo 29000 1mboobooboboooboobooboob9pbobo
080000000 DOCOUODOUODO0ODOO0OODOOD scale-rm/test/data/rad/0030000
oboooooboooooboobono
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scale-rm/test/data/rad/PARAG.29 ;, 0000000000000
scale-rm/test/data/rad/PARAPC.29 ; 0000000000000 0000oDooOon
scale-rm/test/data/rad/VARDATA.RM29 ; OO0 0O0OOOOOOOOOODODOOOO

O0000000DO [PARAM_ATMOS_PHY_RD_MSTRN] DO DOOOOOOOOO

///gbARAM_ATMOS_PHY_RD_MSTRN ‘\\\
ATMOS_PHY_RD_MSTRN_KADD = 10 00000000 TOADDD
oooooo
ATMOS_PHY_RD_MSTRN_TOA = 100.0 00O00000000O0on
(TOA)D OO [km)(00DOO
ooooooo)
ATMOS_PHY_RD_MSTRN_nband = 29 0000000 (0000000
ooooo)
ATMOS_PHY_RD_MSTRN_nptype = 9 0ooOooooooo (oo
0oooooooon)
ATMOS_PHY_RD_MSTRN_nradius = 8 00000000000 (0O
0oooooooon)
ATMOS_PHY_RD_MSTRN_GASPARA_IN_FILENAME = "PARAG.29" 00000000O000000
00
ATMOS_PHY_RD_MSTRN_AEROPARA_IN_FILENAME = "PARAPC.29" 00000000000O000
oooooooooon
ATMOS_PHY_RD_MSTRN_HYGROPARA_IN_FILENAME = "VARDATA.RM29" O000O000OOODOO0
ooooooon
ATMOS_PHY_RD_MSTRN_ONLY_QCI = .false. 00000000000O00
00000000000000
ooooooon

NG /

OO00OMSTRNXOOOOOODOOODODOOversion5.200000000000000000OSCALE-
RMOOOOOOOOODOODOODOODODOOOODOODOOOOOOOversion 5.1 0000000
OO0 MSTRNXOOOOOOOOOOOOOOOOODO scale-rm/test/data/rad/0OpenCLASTR O O
ggobooooooobooobooobbuooooobbuooobboobboobbooboon
0000000000000 00000D0D [PARAM_ATMOS_PHY_RD_MSTRN] OO OODOODOO0O
O (ATMOS_PHY_RD_MSTRN_nptype, ATMOS_PHY_RD_MSTRN_nradius) OOOD0OOOOOOODO

ATMOS_PHY_RD_MSTRN_nptype = 11
ATMOS_PHY_RD_MSTRN_nradius = 6

gbobooboooooobooboboooooboooooooboooboboooooooboooon
OoooOoOoOoOoOoOoOoOOOOOO0O0O 200000000000 0O0OOOOOOO ASCITIOO
oboooogoooooooooooo

102



O00D0O00O0O0O0O0SCALE-RMOO0O0O00000O0O0ODO CIRA8 ) (Committee on Space
Research; NASA National Space Science Data Center, 2006)00 0 0 0O 0O 0O 0O O MIPAS2001(Remedios
etal,2007)000000000C0O0O0OOOOO0OOOOOOOOOOOOOUOODOOOOOO
00000000000 00O000DODOO00DDOO [PARAM_ATMOS_SOLARINS] ODOOODOOOO
0000000 000ooooo0o0oooo000ooDoo0oo0DooOo0oUo0oooOOooooDoOn
000000 scale-rm/test/data/rad/0 0000000

scale-rm/test/data/rad/cira.nc ; CIRA86 0 00 (NetCDF format)
scale-rm/test/data/rad/MIPAS/day.atm ; MIPAS2011 000 (O O0O) (ASCII format)
scale-rm/test/data/rad/MIPAS/equ.atm ; MIPAS2011 000 (O0O) (ASCII format)
scale-rm/test/data/rad/MIPAS/sum.atm ; MIPAS2011 000 (ODOOOO0O) (ASCII format)
scale-rm/test/data/rad/MIPAS/win.atm ; MIPAS2011 000 (ODOOODOO) (ASCII format)

0000000000 000D0000DDO [PARAM_ATMOS_PHY_RD_PROFILE] OOODOOOOOODOO
gbooooboboooooboooobooboboboobooboooooboooo

&PARAM_ATMOS_PHY_RD_PROFILE

ATMOS_PHY_RD_PROFILE_use_climatology = .true. CIRA86 0 MIPAS2001 000000
gooooog

ATMOS_PHY_RD_PROFILE_CIRA86_IN_FILENAME = "cira.nc" CIRAB6 LI OON

ATMOS_PHY_RD_PROFILE_MIPAS2001_IN_BASENAME = "." MIPAS2001 0000000 DOOOOO
(RN

000000000D00000000 (H,0)000000 (CO,)0000 (0;)0000000
(N,0O)DODOOOO (CO)D000 (CH,)ODODO (0,)0000000000000 (CFCs)0000
000000000000 00 [PARAM_ATMOS_PHY_RD_PROFILE] 00 0000000000000

&PARAM_ATMOS_PHY_RD_PROFILE

ATMOS_PHY_RD_PROFILE_USE_C02 = .true. falseO0ODODOCO200000 000000
ATMOS_PHY_RD_PROFILE_USE_03 = .true. false 00000300000 O000OOO
ATMOS_PHY_RD_PROFILE_USE_N20 = .true. false0OOON200000O0O 000000
ATMOS_PHY_RD_PROFILE_USE_CO = .true. falseJ0O0O0COOO0O0O00 000000
ATMOS_PHY_RD_PROFILE_USE_CH4 = .true. falseJOOOCH400O0O0O0O OODOOOO
ATMOS_PHY_RD_PROFILE_USE_02 = .true. false0 0000200000 000000
ATMOS_PHY_RD_PROFILE_USE_CFC = .true. false0O0O0OOO0OO0O0O CFCOOOOOOOOOODO

00000000000000000000 md00 [PajJ000 [K[DOOOO [kg/kg)0 00
000 [kg/kg] 0 ASCIIDOO000000O0O0000000O0O00000000O00000000
00000000000000000000000000000000000000000000.

scale-rm/test/data/rad/rad_o3_profs.txt

“Dhttp://catalogue.ceda.ac.uk/uuid /4996e5b2f53ce0b1f2072adadaeda262
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OO0O0O0O00000[PARAM_ATMOS_PHY_RD_PROFILE] OO (ATMOS_PHY_RD_PROFILE_use_climatology)
0 .false. 0O 0ODOO (ATMOS_PHY_RD_PROFILE_USER_IN_FILENAME) 0O OO0O0OOODOODO
ggoooobboobood

&PARAM_ATMOS_PHY_RD_PROFILE

ATMOS_PHY_RD_PROFILE_use_climatology = .false. CIRA86 O MIPAS2001 OO
gbobooooobooog

ATMOS_PHY_RD_PROFILE_USER_IN_FILENAME = "rad_o3_profs.txt" UOUO0O0O0O0OO0OODOOO0O
goobobbboooogoo
0 (ASCITOO)

goboobooobboobooooobooobooobooobooooboooboooboooooboooon
obboooboooobooOooobboooooobOooboobooooobOo0oooboooooobooooDn
gboboooboooobooboooobooooboooobooooooobooboobooobobooobooDbo
oono

446 U0O0O0OOOOOOOOO

gboooboooobobooboobooboobooooboobooobooooooboooboobooooboan
OO0000O0O0000O000D0O0O [PARAM_ATMOS] O (ATMOS_PHY_SF_TYPE) 0D 0OOOO

&PARAM_ATMOS
ATMOS_PHY_SF_TYPE = "NONE", ;0 4470000000000000000O
/

oo0o0oO0boDbO00o0o0ob0o0o0oDbDOO (ATMOS_PHY_SF_TYPE) O COUPLEO OO O NONE OO
gbooogNoNe OODOO0OO0OOCODOOOOO covPLEDDOOOOOOOODOOO0OOODOOOOODO
obobooboobOobooooboobobobobOobobobobooboooooooooooon

000
0 44.7: 0000000000
ooooo ooooooo
NONE 00000000000000(000000000000000000 COUPLE
oooooo)
OFF 00000000000000

consT O OO gbooooboooobobooogn
BULK OO O uboooooboobooooobooboo
COUPLEO 00O OO000O00OO0O0O0O0O0OO00OO00O0O0bOOobO0oOobOOon

0000000000000 0000000000000O[PARAM_TIME] O (TIME_DT_ATMOS_PHY_SF)
000 (TIME_DT_ATMOS_PHY_SF_UNIT) OO0OOO (DOODO 4250000)0

104



Constant 0000

(ATMOS_PHY_SF_TYPE) 0 CcONSTO OO OOOOODOOOOOODOO [PARAM_ATMOS_PHY_SF_CONST]
ggooooboboooooo

ﬁbARAM_ATMOS_PHY_SF_CONST \
ATMOS_PHY_SF_FLG_MOM_FLUX = 0 H O:0ooooooooooodg

;1. 0000000000
ATMOS_PHY_SF_U_minM = 0.0EO ;00000000 [m/s]
ATMOS_PHY_SF_Const_Cm = 0.0011E0 ; 00000000000000D0

; (ATMOS_PHY_SF_FLG_MOM_FLUX = 0 00 O00O0)
ATMOS_PHY_SF_Cm_min = 1.0E-5 ;0oboocooboooooooonn

; (ATMOS_PHY_SF_FLG_MOM_FLUX = 1 00000)
ATMOS_PHY_SF_Const_Ustar = 0.25E0 ; 0000000 [m/s]

; (ATMOS_PHY_SF_FLG_MOM_FLUX = 1 000O0O0O)
ATMOS_PHY_SF_Const_SH = 15.EO ;0000000000000 [W/m?]
ATMOS_PHY_SF_FLG_SH_DIURNAL = .false. ;0000000000000000O00 [logicall
ATMOS_PHY_SF_Const_FREQ = 24.EO0 ; 0000000000000000D0O000O [hour]
ATMOS_PHY_SF_Const_LH = 115.E0 ;0000000000000 [W/m?]

L /

(ATMOS_PHY_SF_FLAG_MOM_FLUX) 0 00000000000 0000000000000000
0000000000 (ATMOS_PHY_SF_Const_Cm) 0000 OO (ATMOS_PHY_SF_FLAG_MOM_FLUX)
0100000000000000000000000000000000000
(ATMOS_PHY_SF_Const_Ustar) 000000000000000000000000000000
(ATMOS_PHY_SF_Cm_min) 0000000000000 0O00000O0O0O0OOO0000O0OO0O
000 (ATMOS_PHY_SF_U_minM) 000000

(ATMOS_PHY_SF_FLG_SH_DIURNAL) O .false. 10 00000000000000000000O
00 (ATMOS_PHY_SF_Const_SH) 000000000000 .true. 0000000000000
00000000000000000000000000 (ATMOS_PHY_SF_Const_SH) OO O
(ATMOS_PHY_SF_Const_FREQ) 00000000 ODOOOOOOO
ATMOS_PHY_SF_Const_SH X sin(2rt/3600/ATMOS_PHY_SF_Const_FREQ) 00O 0000 ¢t0000
000000000 [se] 0000

0000000000000 0000 (ATMOS_PHY_SF_Const_LH) 00O OO0

googoood

(ATMOS_PHY_SF_TYPE) 0 BULK OO O OOOODODOODDOO0OO0O000000000O00OOOOO
gbogboboobobobbobobooboooobooobooobooboobogoboobbooboa
U0000Oscale-rm_init 0000000000000 00O0O0O00O0ODOOOODOOOOODOODOO
O00D00OO0OO0O0DOO [PARAM_ATMOS_PHY_SF_VARS] O (ATMOS_PHY_SF_DEFAULT_SFC_TEMP),
(ATMOS_PHY_SF_DEFAULT_ZSF_Z0), (ATMOS_PHY_SF_DEFAULT_SFC_ALBEDO_SW),
(ATMOS_PHY_SF_DEFAULT_SFC_ALBEDO_LW) OO0 O0D00OOOODOOO

gogobooooboobbdooooboogoob oo 1ooobbooooobobbboooobo
goboooboooooboooboobooboobooooboobooboobooboo oboOoo
obobooboobooobooboooobooooooooboobobobo obOobOol10ooobooooon
0000000000000 0000O000O00DO00DOO0OO0DO [PARAM_ATMOS_PHY_SF_BULK]
O (ATMOS_PHY_SF_BULK_beta) OO 0O0OO0O0O0O0O0OOO
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&PARAM_ATMOS_PHY_SF_BULK
ATMOS_PHY_SF_BULK_beta = 1.0, ;0000 (000 100000)
/

googood

(ATMOS_PHY_SF_TYPE) 0 BULK O OO0 COUPLECOOOOOOOOOOOO Monin-Obukhov O
O00oO00DO0O000O00b00O0000O00DO0O000O000O0O00DbO0O0 [PARAM_BULKFLUX]

ooooog
ﬂPARAM_BULKFLUX \
BULKFLUX_TYPE = "B91WO1", ;0448000000000000000000
BULKFLUX_Uabs_min = 1.0D-2, ;0000000000000000000000 [m/s]
BULKFLUX_surfdiag_neutral = .true., ;000000000000 O0OO0OO0OOOOOCDOOOO
0o000o
BULKFLUX_WSCF = 1.2DO0, ;wr0O0oOooooo (Beljaars, 1994)
BULKFLUX_Wstar_min = 1.0E-4, ;w0000 [m/s]
BULKFLUX_NK2018 = .true., ; Nishizawa and Kitamura (2018) 0000000000
ooOooooo

\L /

0448 00000000000000O0

doodob OoOooooo good

B91WO1 00000o0oooooooo(@ooon) Beljaars and Holtslag (1991); Wil-
son (2001)

U95 Louis 000000 (Louis (1979)0000) Uno et al. (1995)

000000000000 0000 (BULKFLUX_TYPE) O0O0O0OOO0OOOOOCOCODOOOOO
004480000000000

0000000000000 000000000000D0000O0O0000000DODDOO0O0OO
ooo0oO0o00O0opoOooOoooooOoOoOo0oOoOoOO0oOoOOooOoOoDOOoO0o0OooOoOoOOoooOoo
OO000000000O0O0O0O000000OOD0O0O000OoO0oO0oO00OOd (BULKFLUX _Uabs_min)
oooooo

I0mO00 2m 0000000000000 O0ODODOOODOOOOOOO00OODODOODOOOOO
ooo00o0oO00oooOooOoO0OooooOooOooOoOooOoOooOOoOoODOoOoOOooOoODOoOgn
o0o0O00o0ooOoOO0o0UoOooOoOoO0CoOoOO0O0UOOOOO0O0UOOOOOOUObOOODOOOgo
0000000000000 0000C0O0000000OOD0O000000ODO00DOODOODOOOO
ooooO0oO0o0o0o0oOoooooOoOoOO0O0ooOoOOOOO0OO0O0OoOOOOoOCOoOODOOOOO0On
ooooooooooooooooOoU0oooooooooooOooooooooooooooo
00000 (BULKFLUX _surfdiag_neutral) 0 .true. 00O OO0

Bowwo1 0000000000000 00O00O0O0ODO0O00O0ODO0ODO (BULKFLUX_WSCF) OO
Beljaars (1994) 0000000000 ODO0O0O000 »* 000000000000 (DOOOOO
00 s00000000)000000000O0O00O0UCOOO0O0UOOOOOO0OODOOUOODOOOO
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1.2xmin(A2/1000,1) D000l km 0000000000000 O00000O0O00O0OODOOOO 1.2
000000000 1km 0000000000 O0OOO0OODODOOO0DOOO0DOO0]lImAzow™ =20
00000000 w* 00000 (BULKFLUX _Wstar_min) D0 O0O0O0O0O0OOOO0O 1.0E40000
(BULKFLUX_NK2018) O O Nishizawa and Kitamura (2018) D0U0O0U0O000000O0D0OO0OOOO
000000bO000DOO000000DO000DbOO000DbOO00o0DOo0o0o0DODoOooDOoOooDOoad
ooo

447 UO0OO0OOO

gbobooobooooboooooooboooboooooooooooooooboooboooon
000000000000 ([PARAM_TIME] O0OOOO (D000 4250000)0

00000000000000000000 [PARAM_OCEAN] O (OCEAN_DYN_TYPE), (OCEAN_SFC_TYPE),
(OCEAN_ICE_TYPE), (OCEAN_ALB_TYPE), (OCEAN_RGN_TYPE) OOOOOO

&PARAM_OCEAN

OCEAN_DYN_TYPE = "SLAB", 4190000000DO0ODODODOO
OCEAN_SFC_TYPE = "FIXED-TEMP", Logoooooooooooo
OCEAN_ICE_TYPE = "SIMPLE",

41200000000000000D0OCO0
L13000o0oo0ooobooooooooon

OCEAN_ALB_TYPE = "NAKAJIMAOO",

O 4.
0 4.
g44110000000000000
O 4.

OCEAN_RGN_TYPE = "MOONO7", O 4.

/
0449 000000000000
goooo goooooo
NONEO OO OFF 00000000000
INIT gbooooboooo
OFFLINE obooooboooooo
SLAB googn

0 44.10: 0000000000 DOO (OCEANSFC.TYPE) DD O OO 100000
gooon gboooboood
FIXED-TEMP 0OUOO0OO0OO0OO0OO0O0OO0OO0O0OOO0OOOCOOO00OO0

0 44.11: 0000000000 (OCEAN_ICE_TYPE).
gooono bOoOoo0o04aoo

NONE ugboogogaood
INIT googogon
SIMPLE ooooboooo
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0 44.12: 0000000000000 (OCEAN_ALB_TYPE).

ooooo ooooooo oooo
INIT ooooooo
CONST oooooo

NAKAJIMAOO 000000000000 0O0O00ODO0O0O0OO Nakajima et al. (2000)

0 44.13: 000000000000 (OCEAN_RGN_TYPE).

00000 0000000 alalals
MOONO7 0000000 (@O00000) Moon et al. (2007)
INIT 0000000
CONST 0oooooo

MILLER92 0000000 (Do0ooOog)  Miller et al. (1992)

gbooooobooooo

O0D0O00ODOOCO0ODOO0ODDO [PARAM_OCEAN_GRID_CARTESC_INDEX] O (0OKMAX) OOOOOODO
000000000 [PARAM_OCEAN_GRID_CARTESC] O (0DZ) DOODO (DDO m)O

&PARAM_OCEAN_GRID_CARTESC_INDEX

OKMAX = 1, 0000

/

&PARAM_OCEAN_GRID_CARTESC

0DZ = 10.DO, 000000000
/

(opz) 0D (okMAX)) DO ODOOOOODOOOOOOOOO0ODOOOOODOOOODOOOOODOOO
ooooogoo

4.4.71 0O0000O0OO

(OCEAN_DYN_TYPE) O INITOOO0OOOO0O0O0O00O0DODOODOOOOO0O0O0ODOOO0O0OOO
Ulogboooobooboooooboooobooboooobobooooooboon

4.4.72 000000OOO0

0000000000 (000000000 1.000000)00000D0O0000DOOOO00O0
ooooobooobobooboooobooboo0oobo-00000O00DO [PARAM_LANDUSE] DO OD O
O0oooooooDDoO0O0O00O0000000000000 (OCEAN_DYN_TYPE) O "NONE"( "OFF"J
oboooOoboooooboboooooboooobooboooooobon

ERROR [CPL_vars_setup] Ocean fraction exists, but ocean component has not been called.
Please check this inconsistency. STOP.
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(OCEAN_DYN_TYPE) O "SLAB"O0O0OODOOODO, 0000000 (slabocean) 00000000
oboboobooooobooobooobobooooboooooooooboooooooobooDn
gobobooaobooaobooboobooobabo

0000000000000 00D0o00o0ooDo0o0oo0O0 (DobooooUoOoO)ooooUo
O0000000D00O000DO0O [PARAM_OCEAN_DYN_SLAB] DO OODDO

ﬂPARAM_OCEAN_DYN_SLAB \
OCEAN_DYN_SLAB_nudging = .false., ;00o00ooobooboooooo
ooooge?
OCEAN_DYN_SLAB_nudging_tau = 0.0_DP, ;gbooboobogooboo
a
OCEAN_DYN_SLAB_nudging_tau_unit = "SEC", ; 0ooboboonog
OCEAN_DYN_SLAB_nudging_basename = "", ; 0bobobobgoog
OCEAN_DYN_SLAB_nudging_enable_periodic_year = .false., ;0o0ooooo?
OCEAN_DYN_SLAB_nudging_enable_periodic_month = .false., ;00000007
OCEAN_DYN_SLAB_nudging_enable_periodic_day = .false., ;0oooooo?
OCEAN_DYN_SLAB_nudging_step_fixed = O, ; 00bo0boboooooobooo
ooov?
OCEAN_DYN_SLAB_nudging_offset = 0.0_RP, ; 0oobobgoog
OCEAN_DYN_SLAB_nudging_defval = UNDEF, ;00ooocoooo
OCEAN_DYN_SLAB_nudging_check_coordinates = .true., ;y goobooboobooboon
OCEAN_DYN_SLAB_nudging_step_limit = O, ;0o0boobbooboobo
goooo

\L J

(OCEAN_DYN_SLAB_nudging_tau) 0 0000000, OO0D0OO0OO0OO0DOOOOOOOOOOO
0O0000D00O0O (0CEAN_DYN_SLAB_nudging_step_fixed) 0 10000000000 OODOO
00000000000 O0000C000000A0O (0CEAN_DYN_SLAB_nudging_step_fixed) OO
ood00o0o0oooUU0OoooU0O00OoOoOoOoOoUUOoOOU00ODOOoU0UODOOOUODOOOUOOoon
(OCEAN_DYN_SLAB_nudging_step_limit) 0 00000000000 COO0OOOCOOOODOOO
oooo0ooooooooooOoOoOooooooOoooooooooooOogooooDoDOOooD
0O O (OCEAN_DYN_SLAB_nudging_step_limit) 0 00 D00OO0O0O000OOCOOO

(OCEAN_DYN_TYPE) O"OFFLINE"O OO OD0OO0O0OO0OO0OO0OO0O0OOOOODOOODOOOOODO
o0O0oooO00ooOO000ooOO0OO00OO0OO00oO0DO000O00ODOOOSCALEDODOOOoOng
(OCEAN_TYPE) ="FILE"ODDOOOOOOODOOOOOOOODODOOOO (OCEAN_DYN_SLAB_nudging_tau)
ooooOoOoOoooOooOoOoooOoDoOoO

ﬁPARAM_OCEAN_DYN_UFFLINE \
OCEAN_DYN_OFFLINE_basename = "", ; 000o0ooooooad
OCEAN_DYN_OFFLINE_enable_periodic_year = .false., ;0oooooagar?
OCEAN_DYN_OFFLINE_enable_periodic_month = .false., ;00000007
OCEAN_DYN_OFFLINE_enable_periodic_day = .false., ;0oooooagar?
OCEAN_DYN_OFFLINE_step_fixed = O, ;000o0ooooooooooooo?
OCEAN_DYN_OFFLINE_offset = 0.0_RP, ;doooooooo
OCEAN_DYN_OFFLINE_defval = UNDEF, ; 00o0o0ooooo
OCEAN_DYN_OFFLINE_check_coordinates = .true., ; 0000o0o0oooooo
OCEAN_DYN_OFFLINE_step_limit = O, ; 00000o00obooooboooboo

oo

\z /

109




gboboboobobooooooboooobooobooboo0ooobooooobooobooooobooooon
oboooboooooooboooooboon

4.4.7.3 0000

oboooooboooooobooog
e J00UDODOOO (open ocean) DO OO

— goooooooo
— 0oooooog
— J0000ooo/oo/oooooooooo

e JOODOOO

- 0O0DOoDoOoOoooo

— 00D0O0o0OoOooo

- 000D0D00000D00000

- 00000000/o0/o0000ooo

- 0000000000000 0000D00000000
openocean 1000000000 (OCEAN_ALB_TYPE) 0000000000000 O0O0DOODO
(OCEAN_ALB_TYPE) O "CONST"O OO OO0, openocean 000000 OO (PARAM_OCEAN_PHY_ALBEDO_const)
000000000000 (0CEAN_ALB_TYPE) O "NAKAJIMAOCO"O O OOUOOOUOOOOOOOOO

000000000000 000000000000000 (IR)DO0O0O (PARAM_OCEAN_PHY_ALBEDO_const)
gobooboooboobooboobo

&PARAM_OCEAN_PHY_ALBEDO_const
OCEAN_PHY_ALBEDO_IR_dir = 0.05DO, ;00 (00)oOoooooUooooooo
OCEAN_PHY_ALBEDO_IR_dif = 0.05DO, ;00 (D0)OooOooOoooooooo
OCEAN_PHY_ALBEDO_NIR_dir = 0.07D0, ;00 (000)0000O0O0O0OOOOOOO
OCEAN_PHY_ALBEDO_NIR_dif 0.06D0, ;00 (00)0OO0OOOOOOOOOOO
OCEAN_PHY_ALBEDO_VIS_dir = 0.07D0, ;00 (00)000000O000OOOO
OCEAN_PHY_ALBEDO_VIS_dif 0.06D0, ;00 (00)0000O0O0OUDOOOOO

Oo0oO0DO0OO000 (0CEAN_ALB_TYPE) D0 O0OO0OO0O0ODDOOOO0O0ODO (PARAM_OCEAN_PHY_ALBEDO_seaice)
googooo

&PARAM_OCEAN_PHY_ALBEDO_seaice

OCEAN_PHY_ALBEDO_seaice_IR_dir = 0.05DO0, ;00 (D0)oUOoOoooUoOoooooo
OCEAN_PHY_ALBEDO_seaice_IR_dif = 0.05DO, ;00 (00)oOooooooooooooo
OCEAN_PHY_ALBEDO_seaice_NIR_dir = 0.60D0, ;00 (00D0)00000000O0OO0OOO
OCEAN_PHY_ALBEDO_seaice_NIR_dif = 0.60D0, ;U0 (U00)000O0OO0UOOOOOOOOO
OCEAN_PHY_ALBEDO_seaice_VIS_dir = 0.80D0, ;00 (00)0000O00O0O0OO0O0OOOO
OCEAN_PHY_ALBEDO_seaice_VIS_dif = 0.80D0, ;00 (00)0000O0000O0OO0OO0O
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000000 (OCEAN_RGN_TYPE) OO OO0O0ODODOOO0OODODOODOO (OCEAN_RGN_TYPE)
g consT'O O DO DOOOD (PARAM_OCEAN_PHY_ROUGHNESS_const) DO ODOOOOODOOOOODOO

&PARAM_QOCEAN_PHY_ROUGHNESS_const
OCEAN_PHY_ROUGHNESS_ZOM = 1.0D-5, ;000000000000 [m]
OCEAN_PHY_ROUGHNESS_ZOH = 1.0D-5, ;0000000000 [m]
OCEAN_PHY_ROUGHNESS_ZOE = 1.0D-5, ;000000000000 [m]
/

(OCEAN_RGN_TYPE) O "MOONO7"O O OO "MILLER2"O OO OODOOOOOOOOOOOOOOO
O00000000oo0oo0ooO0o0on0oo0oo00O0On (PARAM_OCEAN_PHY_ROUGHNESS) OO ODOOCOO
obooooboooooobooooboobooooooboon

&PARAM_OCEAN_PHY_ROUGHNESS
OCEAN_PHY_ROUGHNESS_visck = 1.5D-5, ;000 [m2/s]
OCEAN_PHY_ROUGHNESS_Ustar_min = 1.0D-3, ;0000000000 [m/s]

OCEAN_PHY_ROUGHNESS_ZOM_min = 1.0D-5, ; 0000000000000000 [m]
OCEAN_PHY_ROUGHNESS_ZOH_min = 1.0D-5, ; 00000000000000 [m]
OCEAN_PHY_ROUGHNESS_ZOE_min = 1.0D-5, ; 0000000000000 000 [m]

/

00000000 (0CEAN_RGN_TYPE) 00O 0O00OOOODODOOO0OOO (PARAM_OCEAN_PHY_ROUGHNESS_seaice)
000000 (PARAM_OCEAN_PHY_ROUGHNESS) DO OO00O0OODOODOOOCOOODOODODOOO
goooog

&PARAM_OCEAN_PHY_ROUGHNESS_seaice

OCEAN_PHY_ROUGHNESS_seaice_ZOM = 2.0D-2, ;0000000000000 [m]
OCEAN_PHY_ROUGHNESS_seaice_ZOH = 2.0D-3, ;00000000000 [m]
OCEAN_PHY_ROUGHNESS_seaice_ZOE = 2.0D-3, ;0000000000000 [m]

/

O0o0o0o0oO0oDODbOO0O000O00o0oooOdoceAN_SFC_TYPE) OO DOOOOOOOOOOOD-ODOO
OD0-00000000000000000000000 0 O[PARAM_BULKFLUX] O (BULKFLUX_TYPE)
0000000000o000oo0o0o (D000 4460000)0

goog

(OCEAN_ICE_TYPE) O"SIMPLE"D OO DO ODOODOOOOODOODOOODOODOODOOOOODOO
O0O00O00ODO [PARAM_OCEAN_PHY _TC_seaice]l] OOOOODOODOOOOODOOOOODOODO
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&PARAM_OCEAN_PHY_TC_seaice

OCEAN_PHY_thermalcond_max = 10.DO, ;00000000000000 [J/m2/s/K]
OCEAN_PHY_thermalcond_seaice = 2.D0, ;0000000 [J/m/s/K]
/

OO0000O0O00DOO [PARAM_OCEAN_PHY_ICE] OODOOOO

&PARAM_OCEAN_PHY_ICE
OCEAN_PHY_ICE_density = 1000.DO,
OCEAN_PHY_ICE_mass_critical = 1600.DO,
OCEAN_PHY_ICE_mass_limit = 50000.DO,
OCEAN_PHY_ICE_fraction_limit = 1.DO,

/

00000 [kg/m3]

0000 1000000000 [kg/m2]
00000000000 [kg/m2]
000000000000 [1

SCALEO0O00000000000000000000O0O0Ooooooooooooo

ooooono = DDDDD._ .
OCEAN_PHY_ICE_mass_critical 0O [

4.4.8 0OO0OO0O

gbobobooboobooooooooooooooboooooboobooboooooooobon
000000000000 000000000000000 [PARAM_TIME] DOOOO (DOOOO
000 4.250000)0

googoo

gooo0ooooooooooooooooobooooooooooooooooooboooboono
00O O init.conf O run.conf O O [PARAM_LAND] O (LAND_DYN_TYPE) DO OO OO

&PARAM_LAND
LAND_DYN_TYPE
LAND_SFC_TYPE

/

"NONE", ;0 441400000000000
"SKIN", ;(BUCKETOOO)O 44.15000000000000

04414: 0000000000

ooooo ooooooo

NONE or OFF 0O0OO0OO0OO0OO0OO0OOOOO
BUCKET 000/Ooo0ooo
INIT uboogognd

[PARAM LANDUSE] 0O0ODODOOOCDOOODOODOOODOODOCODOODODOO(LAND_TYPE) O ”NONE”
OoO0r’ePR’00000000O0O0O0O0O0OOO0OOOOCOOOOOOOODODOOLOGOHOOOO
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gbooooboobooboboooooboooooboaon

ERROR [CPL_vars_setup] Land fraction exists, but land component has not been called.
Please check this inconsistency. STOP.

(LAND_DYN_TYPE) OO O O”NONE”, "0FF'O000D0O00DOCODOOCOO0O0OODOOODOODO
000000000000 0000O0000000O0000000O000000ODO0O00O000Oo
O0O0000OD0O0Oscale-rm/test/data/land/param.bucket.conf OO0 OO OOO.

goboobooaobooan

000000000000 [PARAM_LAND_GRID_CARTESC_INDEX] O (LKMAX) 000000000
0000000 [PARAM_LAND_GRID_CARTESC] O (LDz) 00000 (000 [m))0

&PARAM_LAND_GRID_CARTESC_INDEX
LKMAX = 7, 0000
/

&PARAM_LAND_GRID_CARTESC
LDZ = 0.05, 0.15, 0.30, 0.50, 1.00, 2.00, 4.00, ;U0000O0OOCOOO
/

(Lpz) 0D (LkMAX)) DO 0ODOOO0OO0O0ODOOOO0OOOO0O0DOOOO0O0ODOOO0OoOoOOoOoooDoboOo
gooooao

go-0bobogobood

OO0-000000000000 (LAND_SFC_TYPE) OO0O0O0O0O0O0OOOOOOOCCOODOOOO
00000 [PARAM_BULKFLUX] O (BULKFLUX_TYPE) 00000000 OO0OD0O (DOOO 4460
000)0o0oooooo

44.8.1 0O0O0OOODO

(LAND_DYN_TYPE) O INITOODOOODOOOOOOOODODOOOOODOOOODOOOD
((LkMAX))O 1 0000000000000 00O0O000O0DO00ODO0OO0OUOOOOOOoOOn

4.4.8.2 BUCKET UQU4Qddog
gogoooo

OO0000000O00O0000 [PARAM_LAND] O (LAND_SFC_TYPE) OOOOOOCOOOOOOO
o0 skiNnOOOOd

(LAND_SFC_TYPE) U sSKINODUOUOODUODODOODODODOOOOODOOoOOOooboooooooo
000000000 00O0O000O0OTomita (2009) 0000000000000 0OCOOOO0OOO
gboooobooboobOoboooobobooobooboooobobooooon
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0 44.15: BUCKETOOODOOOOOODOODOOOOOOO
gooon gboooboood

SKIN gbooobooobooboobobboobooboon
FIXED-TEMP 000000 OO0O0O0OO0O0OOODOO0OO0OCOOO0

(LAND_SFC_TYPE) 00 FIXED-TEMP 00 0000000000000 000000O0O0O0OOODOO
obobooobobooooooboooboooobooOooboobooOoooboooboooooooooDn
obooooobooobooboboooobobooboobobooooobobooo

oooooao

(LAND_DYN_TYPE) O"BUCKET"D O D UOUODO,0000000O000O00DOOODOODOOODOO
00 (00000) 0000000000000 run.conf 0000000

ﬂPARAM_LAND_DYN_BUCKET \
LAND_DYN_BUCKET nudging = .false., .00000000000000
ooo?
LAND_DYN_BUCKET _nudging_tau = 0.0_DP, ;, 0000b00ooooooooa
0
LAND_DYN_BUCKET_nudging_tau_unit = "SEC", ,ydoooooooo

LAND_DYN_BUCKET_nudging_basename = "", ;0000o0ooooo
LAND_DYN_BUCKET_nudging_enable_periodic_year = .false., ;0o0oooooz?
LAND_DYN_BUCKET_nudging_enable_periodic_month = .false., ;00000007
LAND_DYN_BUCKET_nudging_enable_periodic_day = .false., ;gooooooo?
LAND_DYN_BUCKET_nudging_step_fixed = 0, :00000000000000

ooov
LAND_DYN_BUCKET_nudging_offset = 0.0_RP, ,000o0nooooo
LAND_DYN_BUCKET _nudging_defval = UNDEF, ,y do0ooooooo
LAND_DYN_BUCKET _nudging_check_coordinates = .true., ;y dogogooooogon
LAND_DYN_BUCKET_nudging_step_limit = 0, ;00000ooooooooag
ooooo

\L /

(LAND_DYN_BUCKET _nudging_taw) O 0000000, 0000000C0O00000DO0CCOCOOC
00000000 (LAND_DYN_BUCKET _nudging_step_fixed) 0 10000000000000O00O0
OO000000o0o0oo0oo0oOo0oO0oo0oo0Oo00n0 (LAND_DYN_BUCKET nudging_step_fixed) OO
oooooooooooooOoOooooOooooOoOooOoOboOoOoOoOOoOoOoOOoOoOoOoOboOoooon
(LAND_DYN_BUCKET _nudging_step_limit) 0 0000000000000 O0O0O0COCOOOOO
ooo0o0ooooooooooOooooooboooooooooOoobooooOoooooDoODboOoD
0 O (LAND_DYN_BUCKET nudging_step_limit) 0 0000000000000

449 0O0O0O0OO

gboboboboobooooooocoooooobooboooooooboobobooboboboon
gbooobOooboboboobOoobobobOobooobobOooboobOoboOooooboooDbon
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O [PARAM_TIME] O (TIME_DT_URBAN) O (TIME_DT_URBAN_UNIT) 00000 (0000 42500
00)0

000000000000 init.conf d run.conf 0 O [PARAM_URBAN] O (URBAN_DYN_TYPE) OO
o000

&PARAM_URBAN
URBAN_DYN_TYPE = "NONE", ;0 44.16000000000000
/

04416: 0000000000

gooon goooooo goog

NONE OO0 OFF UOO0O0OOO0OO0000O0

LAND googobbobboooooboboooo

KUSAKAO1 O000oooooo Kusaka et al. (2001)

Oo0O00O0000000000C0000000 (URBAN_TYPE) O NONEOOO OFFOOOOOOO
OO000DCOOO0NNEO OFFO00DCOOOO0O0DOOOCOOO0OODODO LOGOOODOOOOO
oboooooboooooo

ERROR [CPL_vars_setup] Urban fraction exists, but urban component has not been called.
Please check this inconsistency. STOP.

(URBAN_DYN_TYPE) OO D LANDOOOO0ODODOOOOOOOO0O0OODOOOOOODODODO
gboboooboocooobOoboboooobooooboboboo0oooboo0oobOOobObOLAND
oboboooboooboooboboobobooobbooboooooooboooooobboooobooooDn
000000000000000000000000 (0 448000)0

KusakAol OO DOooooobooboobooooobooooooooobooboooboooog
000000D000000000D00000 ((ZR) in [PARAM_URBAN_DATA]) D000 OO00ODO Face
level OO0 2m 00000000000 0O0OOO

4.4.9.1 KUSAKAO1 OO OO
00000 (000000 oO0oUo0)0oooo

KUusakpo1 O OO OOooooooobooooooobooooooooooooooooooboooao
godooooooobotbooouooooooooooooooooooooooooouoooon
0000000000000 0000000O0O0O00000 [PARAM_URBAN_GRID_CARTESC_INDEX]
0 (UKMAX) D0 0000O000ODODODOODODO [PARAM_URBAN_GRID_CARTESC] O (UDZ) OO DO OO
(000 [m])O
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&PARAM_URBAN_GRID_CARTESC_INDEX
UKMAX = 5, ,ydo0goodooooooobobo
/

&PARAM_URBAN_GRID_CARTESC
upZ = 0.01, 0.01, 0.03, 0.05, 0.10, ;00000
/

(upz) 0D (UKMAX) DO O0DOOO0OO00ODOOO0OO0OOOO00DOOO0O0O0ODOOO00oOoOboOooooboOoo
obooooboooobOobooooboboooooboooooboobn

gboooooboooooo

KusAakAaO1 0O OO UOO0O0O0O00OO00O0O000OODO0U0oooOOooooooooooooooog
[PARAM_URBAN_DATA] OO OOOODOOOCODO S32000000000000OO0OO00OOOCDODOOMM
[PARAM_URBAN_DATA] OO DO 00O O scale/scale-rm/test/data/urban/param.kusaka0l.dat O
oooooooo

OO0000O0O0000ODOO [PARAM_URBAN_DYN_KUSAKAO1] OO OO

//E%ARAM_URBAN_DYN_KUSAKAo1 ‘\\\

DTS_MAX = 0.1, ;1lstep 00000000000
= DTS_MAX * DT [K/step]
BOUND = 1, ;0000000000000 00O0

1: Zero-flux, 2: T=Const.

URBAN_DYN_KUSAKAO1_PARAM_IN_FILENAME = "", ,ydo0o0o0ooooooboboobogon

URBAN_DYN_KUSAKAO1_GRIDDED_ZOM_IN_FILENAME = "", ;ZOmUOOOOODOOOODOOOOO
URBAN_DYN_KUSAKAO1_GRIDDED_AH_IN_FILENAME = "", s AHODODDODOOOOOOOOOO
URBAN_DYN_KUSAKAO1_GRIDDED_AHL_IN_FILENAME = "', ; AHLOOOOOOOOOOOOOOO

\L

obooooobooooobooboooobobooooobooooboOobooonoo

/

1) 00000ooo0o0ooOo0oooooooooooooOoo

2) [PARAM_URBAN_DYN_KUSAKAO1] O (URBAN_DYN_KUSAKAO1_PARAM_IN_FILENAME) O0OOOOO
OO0000000D0OCDODOOODOOCOO [PARAM_URBAN_DATAl] OOOOOODODOOOOOOO
0000000l)0o0oo0oU0oU000000000000000U0OU00o00o0O0o0Ooooo
goooog

3) 0000 (Zom)DOOOUDOOOD (A OOD (AHL)OOOODOOoOOoOOooooooooo
0000000000000000)0000 2)000000000000000000 Z0m,
AH, AHLOOOOOOOOOOOoOooooooooOoOOoOOOOCOCOOOOOOOOOo
O0O00D00ODO0O0O (URBAN_DYN_KUSAKAO1_GRIDDED_ZOM_IN_FILENAME)[O
(URBAN_DYN_KUSAKAO1_GRIDDED_AH_IN_FILENAME)[
(URBAN_DYN_KUSAKAO1_GRIDDED_AHL_IN_FILENAME) 0O O0OOODOOODO

(URBAN_DYN_KUSAKAO1_GRIDDED_(ZOM|AH|AHL) _IN_FILENAME) OO OOOOOOOOOCCOO
000 SCALEnetCDF OO0 00000OCOO0000OOODODOOOOOOOOOOODDODOODO
gbo000b0000O0scale_init0000000O000C0OO0ODOOO
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00000000000oo0o0oo0ooooon
00000000 DOscale_init000000000O0O000OO 41.300000000000¢0
OO000conf00O0O0O0O0DOOOOODOODOOOODODOO
gobooboobooboobooboobboobboboboobuo0obddiinit.conf O
[PARAM_CONVERT] O [PARAM_CNVUSER] 00O OO0OCOOO0O0AHODOOOOOOOOOOOOOO

ﬂPARAM_CONVERT \

CONVERT_USER = .true.,
/

&PARAM_CNVUSER
CNVUSER_FILE_TYPE = "GrADS",

CNVUSER_NSTEPS = 24, ; Set 1 for ZOM and 24 for AH and AHL
CNVUSER_GrADS_FILENAME = "namelist.grads.ah",

CNVUSER_GrADS_VARNAME = "AH", ; (name) of (GrADS_ITEM)
CNVUSER_GrADS_LONNAME = "lomn", ; (name) of (GrADS_ITEM)
CNVUSER_GrADS_LATNAME = "lat", ; (name) of (GrADS_ITEM)
CNVUSER_OUT_BASENAME = "urb_ah.dO01",

CNVUSER_OUT_VARNAME = "URBAN_AH", ; URBAN_AH, URBAN_AHL, or URBAN_ZOM
CNVUSER_OUT_VARDESC = "Anthropogenic sensible heat flux",

CNVUSER_OUT_VARUNIT = "W/m2", ;04gd

CNVUSER_OUT_DTYPE = "REAL8"
CNVUSER_OUT_DT = 3600DO,

\
DOOGrADSO “ct’ D0 0000000000000 O0O0OUOOoOUOODOOoOOOg

ﬁ
# Dimension
#
&GrADS_DIMS
nx = 361,
ny = 181,
nz = 1,

/

#

# Variables

#

&GrADS_ITEM name=’lon’, dtype=’linear’, swpoint=0.0d0, dd=1.0d0 /

&GrADS_ITEM name=’lat’, dtype=’linear’, swpoint=-90.0d0, dd=1.0d0 /

&GrADS_ITEM name=’AH’, dtype=’map’, fname=’urb_ah’, startrec=1, totalrec=1, \
bintype=’real4’, yrev=.false., missval=-999.0E+0 / 4///

041300000000000000000000C0O0DOOOODOODO [PARAM_TIME] O
(TIME_STARTDATE) DO ODOOODOODOO (CNVUSER_OUT_DT) DOODOOODOOODOOOOODO
OOoO0oO0o0oOooo0oO0o0o0ooO00oOoO0oOo0OoDOO0000AHO AHLODOOOOSCALE-
netCDFO00000O0O0O0O0O0O1000 240 (0000000 : LT)OOO 2400000000
oobobooooboobooobooooobooooboooboobbooobbooobooboooon
0000000000UTC + (MAPPROJECTION basepoint_lon)/15.0 000000000000
OOAHO AHLOOOOOOOOOOOOOOOOOQOOOOOOOOOOOoOoooooooon
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oo0o0oO000O000oO00ZoMOOOOOOOOOOOODOOOOOOOOOOOOO (DOOO
(CNVUSER_NSTEPS)=1)0 0000000000000 4.1.300000000000
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4.5 U000

4.5.1 0O0O0OO0OOO

4.5.1.1 000000000

scale-rm] scale-rm_init0 scale-rm_pp 00 O00000O00OSCALE-RMO0OO0O0OCOCOO
O00O0ODODOOO0O0ODODO0OOOscale-rm0d0”L0OG.pe000000” Oscale-rm_init 00O ”init_LOG.pe000000”
scale-rm_pp 0 O ”pp_L0G.pe00O000”0 00 0O00DOOO0OOOOODOOODOODOOODOODOO
Oo000000o0O000oO000O00oO0O00CoO00OOOO0ObOOo0DOOOOoUDDOOOOOO

@ARAM_IO

I0O_LOG_BASENAME = ’LOG’, ;00oooooooon

IO_LOG_ALLNODE = .false., ;0000000000000 0OO0gOoOoggogoogr
IO_LOG_SUPPRESS = .false., ;true. 00000 ODOOOOCOOOO
)

IO_LOG_NML_SUPPRESS = .false., true. 00000 OO0O0OO0O0OO0OO0OOOO0OOCOOOOOO

IO_NML_FILENAME = ’°, gooooooooobooooooooobooooooooboooo
goooooboooobooooooooooobobooooboooo

IO_STEP_TO_STDOUT = -1, ;odbooooooooboooboooooooooan

\

0000000000 [PARAM_IO] O (IO_LOG_BASENAME) D0OOOO0O00OO0O0O0O0OODODODO
O0000ooOoo0o00oooDooObo0oOooooDODOrLoG.pecooo0”"DOOOOOODODOOOO
0b0ob0o0o0oo0oobO0oo0oODO (I0_LOG_ALLNODE) OO OO OO (I0O_LOG_ALLNODE) O .true.
gboboobooooboobooooooooboobooooooboobooooboooobooDbn
000000 (booooooo0oUooooooooo

(IO_LOG_SUPPRESS) O .true. 00000000000 O0O0O0O0O0O0O0ODOOODOOOOOOOO
0000000000000 000000000O000DO0O0oO0OUoOOO (STDOUT) OO
goo

000000000 00DDO0O (I0_LOG_NML_SUPPRESS) O .true. 000000000 OODODO
oOoo0o0oooooO0OoOooDoOCO0OO00ooObO0o0o0oDOO000DnD (To_NML_FILENAME) OOOO
oo0oooo0bO0oo0oo0oboo0obo0ooO0obbOO0DbOo0D (Io.NML_FILENAME) OOOOOODDO
gbooooobooooboobooooboboooooboooon

boooobobooobooboooboobooooboooobOobooooobooon
(IO_STEP_TO_STDOUT) > 00 O0OCOOOO0OOOO0ODOOOO0ODOOOOODOOOODOOODOOOO
gboobobobobooooboboboboboooboobbooboboboboboboonog
0000 (I0_STEP_TO_STDOUT) DO OOODOOOO
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4.5.1.2 000000 DOOOO0OO0OOOOd

scale-rm 0000000000000 O0O0OCOOOOOOOOOOOCOOOODOOO

+++++ TIME: 0000/01/01 00:06:36 + 0.600 STEP: 1984/ 432000 WCLOCK: 2000.2

gbooboobooboooooboboooboobooooobooboo
e 000D DOOODO0000/01/01 00:00:00 + 0.0000 00 6m36.6s 0000000000000
e JIIDODDOUODDODDOOODODDOOOODDODO 432000000 198400000000
e JIODO (cpudO)O 20002s 0O 0OODO

gobbooobooobooobooooboobboooboobobooboboobooboboo
00121 00 (=2000.2 x 432000 =1984 )OO OO

gboooooboooooboboooooboooooboao

type [subroutine namel message
messages

type : 00000000 (0O0DO0OOOOOO)

¢ INFO: OOOOOOOOOOOOOOO
e« WARN: OOODOOOOOOOOODOOO
e« ERROR: O0O0OOOOOOOOODOOO

subroutine name : 00000000000 OCOOOOOOOOO
message : JO O OO0OOO

oboooobooooooobooog

ERROR [ATMOS_PHY_MP_negative_fixer] large negative is found. rank = 1
k,i,j,value(QHYD,QV) = 17 8 1 1.7347234759768071E-018 0.0000000000000000
k,1i,j,value(QHYD,QV) 19 8 1 -5.4717591620764856E-003 0.0000000000000000

4.5.2 O00O0O0OOOOO

0000000000000 00run.conf 00O [PARAM_MONITOR] O [MONITOR_ITEM] O0DO0O0O
OoOooOOoOOOoOOoOOoOOoOOOOOO0O [PARAM_MONITOR]IOOOOOO
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&PARAM_MONITOR

MONITOR_OUT_BASENAME = "monitor", ;00000000000
MONITOR_USEDEVATION = .true., ;0000000000 Oooooogo?
MONITOR_GLOBAL_SUM = .true., ; 00o0oooooog?
MONITOR_STEP_INTERVAL = 1, ;y doobooooooon

/

&MONITOR_ITEM
NAME = "ENGT", ;0000 00000000 45.1,4.5.2,45.3, 454000000
/

gobobooboboooboobboooboobboboboooboobboobboobo
goboooboboooboooboobooooooboboooooooboooobboooobooon
000000000000 (MONITOR_GLOBAL_SUM) O .true. OOOOO0OO0OOOOOOOOOOO
false. OOOOO MPIOOOOOOOOOODOOODOODOOODOOOOOOOOOOODOO
(MONITOR_USEDEVIATION) O .true. DUODOOODOODOODOOOOODODOOOOODODOOOO
gbooooboooooobooooboobooon

000000000 ASCIIOOO0O0O0O0000000 (MONITOR_OUT_BASENAME) DOOO0OO0O00OO
O0OO0DOMONITOR_GLOBAL_SUM) O .true. DOODDOOOOODODO (MONITOR_OUT_BASENAME) .peall
0000 .false. DODOO (MONITOR_OUT_BASENAME) .peXXXXXX ODODUODOODOXXXXXXOODO
gboooood

000000000000000000 (At)yDOOOOO (MONITOR_STEP_INTERVAL) O0OO0O
g

OO0OO0D (MONITOR_STEP_INTERVAL) = 10000 (MONITOR_USEDEVATION)=.true. 000000
[MONITOR_ITEM] OOOODOOOODOOOODO

&MONITOR_ITEM NAME="DENS"
&MONITOR_ITEM NAME="QTOT"
&MONITOR_ITEM NAME="EVAP"
&MONITOR_ITEM NAME="PREC"

NN N N

oboooooooboooboboooooboooooaon

DENS QTOT EVAP PREC

STEP= 1 (MAIN) 0.00000000E+00 0.00000000E+400 0.00000000E+00 0.00000000E~+00
STEP= 11 (MAIN) -2.27510244E+11 6.67446186E+11 9.39963392E+10 2.98914905E+11
STEP= 21 (MAIN) -3.04179976E+11 1.16811060E+12 1.64602175E+11 7.56753096E+11
STEP= 31 (MAIN) -7.55688670E+11 1.42784177E+12 2.25452889E+11 1.42932656E+12
STEP= 41 (MAIN) -9.45082752E+11 1.56057082E+12 2.82959478E+11 2.19673659E+12
STEP= 51 (MAIN) -1.02869018E+12 1.66179511E+12 3.45854371E+11 2.98295445E+12
STEP= 61 (MAIN) -1.69997222E+412 1.74413176E+12 4.20139948E+11 3.78414734E+12
STEP= 71 (MAIN) -1.72816474E+12 1.81512719E+12 5.04055360E+11 4.59740827E+12
STEP= 81 (MAIN) -1.58692434E+12 1.88174470E+12 5.93665632E+11 5.41341475E+12
STEP= 91 (MAIN) -1.71362764E+12 1.94867974E+12 6.86327009E+11 6.22069061E+12
STEP= 101 (MAIN) -2.04231630E+12 1.99886166E+12 7.80859828E+11 7.03479603E+-12
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0 451: 0000000000000O00000

Values Description Unit Type
DENS ooooo kg 00000o0oo
MOMZ 2000000 kg m/s 00000000
MOMX x00O0000 kg m/s 0oooOoooog
MOMY y0OOODOOO kg m/s 00o0oooo
RHOT 00 kg K 00000000
TRACER* ooooo0ooooo wnit x kg | 00000000
QDRY ooooooo kg 0o0ooOoooo
QTOT 0ooooo kg 0o0o0ooooo
EVAP 0ooooo kg oooooo
PREC ooQ kg oooooo
ENGT 000000 (ENGP + ENGK + ENGI) J ODo0oO00o0oo
ENGP 00000000000 (p*g*2) J 00D00000o
ENGK 0000000 (px(W24+U?+V?%)/2) J ooooDooo
ENGI 0000000 (p*Cy, xT) J ODo0000oO
ENGFLXT O0D000000000D0DO00 J 0DoOooo

(SH + LH + SFC_RD - TOM_RD)
ENGSFC_SH 00000000000 J 0ooooo
ENGSFC_LH 00000000000 J oDoooo
ENGSFC_EVAP 0D000O00000o J 0DoOooo
ENGSFC_PREC 00000000000 J 0ooooo
ENGSFC_RD 0O0o0000DO0ooooood J oooooo

(SFC_LW_up + SFC_SW_up

- SFC_LW_dn - SFC_SW_dn)

ENGTOM_RD 00000000000000000 J oooooo

(TOM_LW_up + TOM_SW_up

- TOM_LW_dn - TOM_SW_dn)

ENGSFC_LW_up 000000000000 0O0OO0O J oooooo
ENGSFC_LW_dn 00000000000D0000 J oooooon
ENGSFC_SW_up ODO0000000O00D0D0O0O0O J oDoooo
ENGSFC_SW_dn 000000000000 DOO0O J 0DoOooo
ENGTOM_LW_up 0000000D0D000000D0O00O J oooooo
ENGTOM_LW_dn 0000000D0000000D00000 J oooooon
ENGTOM_SW_up O0D000000DO00000D000On J oDoooo
ENGTOM_SW_dn O0D00000D0DO000O00DDO0O0O J 0DoOooo
MASSTND_DAMP 0000000Do0oooon kg oooooo
MASSFLX_WEST 000000O0Oooooooon kg oooooo
MASSFLX_EAST 00000000 000O00on kg oooooo
MASSFLX_SOUTH 0000000000 00000 kg oooooo
MASSFLX_NORTH 00000000000D0000 kg oooooo
QTOTTND_DAMP 0000000000 Ooooood kg oooooo
QTOTFLX_WEST 0000000000000000000 kg oooooo
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goooooobog..

QTOTFLX_EAST 0000000000000000000 kg goooooo
QTOTFLX_SOUTH 000000000000 00O0O0oon kg gooooo
QTOTFLX_NORTH 000000000000 0000000 kg gooooo
QTOTTND_NF 000000000000000 kg oooooo
ENGITND_NF 000000000000000o kg goooooo
QTOTFLX_TB_WEST | 0000000000 0000000O00O000O0O | kg gooooo
QTOTFLX_TB_EAST | 0000000000000 D0O000O0OO0O0O0OO | kg oooooo
QTOTFLX_TB_SOUTH | 0000000000000 DO0OO0OOO0OO0OO | kg oooooo
QTOTFLX_TB_NORTH | 00 0000000000000 000000000 | kg gooooo
045.2: 00000000000000000O0
Values Description Unit Type
OCN_TEMP ooono Kmd |00OO0OO0OO0OOO
OCN_ICE_TEMP ooono Km? | 00000000
OCN_ICE_MASS oooo kg oooooooo
OCN_MASFLX_TOP | 00O000DDOO0 (DDDOO0O00DODDOO | kg oooooooo
oooooon)
OCN_MASFLX_MID | 000000000 (00000000000 | kg oooooooo
ooooooo)
OCN_MAS_SUPL 000000000000o0ooo kg oooooo
OCN_MASCNV gooooo kg oooooo
OCN_WTR_MASCNV | ODOOOOO kg oooooo
OCN_ICE_MASCNV | OOO0O0D0O kg oooooo
OCN_WTR_ENGI 0oooooooo J 000o0oooo
OCN_ICE_ENGI ooooooooo J 000o0oooo
OCN_GHFLX_TOP oooooooo J 0oooooo
OCN_GHFLX_MID oooooooag J 0oooooo
OCN_ENGIFLX_TOP | DO00ODOO0DOOO0DOODOOOO J 0oooooo
OCN_ENGIFLX_MID | DO00ODOO0DOO0O0OO0DOOOO J 0oooooo
OCN_ENGI_SUPL 000000000o0ooooooooooo |7 oooooo
OCN_ENGICNV 0oooooooon J 0oooooo
OCN_WTIR_ENGICNV | D0 D0O0O0DOO0DOOOO J 0oooooo
OCN_ICE_ENGICNV | D0 DOD0OO0OD0OO0DOOOO J oooooo
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0 453: 000000000000000000

Values Description Unit | Type

LND_TEMP oooo Km? | 00000000
LND_WATER gooon kg gooooood
LND_ICE oooooo kg oooooooo
LND_MASSFC Ooooooooooo kg oooooo
LND_ROFF Runoff O O kg gooooad
LND_MASFLX gooon kg gooooad
LND_ENGI oooooogo J oooooooo
LND_WTR_ENGI ooooooogo J oooooooo
LND_ICE_ENGI goooooooon J goooooot
LND_ENGSFC_GH | DO UOOOOOOO J gooooad
LND_ENGSFC_EI | JO0DO0OOOODOOO J oooooo
LND_ROFF_EI Runoff 00O OOOODOO J oooooo
LND_ENGFLX goooooooon J googod

0454 000000000000D00O00O00O0OO

Values Description Unit | Type

URB_TRL oooo Km? | 00000000
URB_TBL ooo Km? | 00000000
URB_TGL 0000 Km? | 00000000
URB_TR oooooo Km? |00000000
URB_TB ooooo Km? | 00000000
URB_TG oooooo Km? | 00000000
URB_TC goooooo Km? | 00000000
URB_UC oooooood mi/s | 00000000
URB_QC ooooooo kg/m | 00000000
URB_RAINR | OO O OO kg gooooood
URB_RAINB | OO OO kg gooooood
URB_RAING | OODOOO kg oooooooo
URB_ROFF Runoff 00O 0O kg gooood
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4.5.3 0000

00000000000 00DOOOO0DO [pPARAM_CONSTIODOOOODO

@ARAM_CONST \
CONST_RADIUS = 6.37122D+6, ;0000 [m]

CONST_OHM = 7.2920D-5, oooooooo [i/s)
CONST_GRAV = 9.80665D0, 0000000 [m/s2]

CONST_Rdry = 287.04D0, 0000 (0000) [J/kg/K)
CONST_CPdry = 1004.64D0, 0000 (0000) [J/ke/K)]
CONST_LAPS = 6.5D-3, 00000000000 [K/m]
CONST_Pstd = 101325.DO0, 0000 [Pa] ]

CONST_PREOO = 100000.DO,
CONST_Tstd = 288.15D0,
CONST_THERMODYN_TYPE = ’EXACT’,
CONST_SmallPlanetFactor = 1.DO,

\ /

(CONST_THERMODYN_TYPE) O’EXACT’0 000000000000 O0O0OONOO(CONST_THERMODYN_TYPE)
OSIMPLE'CO00DO0ODO0O0OO0OO0OO0OODODOOOOODOOOOODODOOOOODOOOODOOn
OO0O000000D0 (CONST_RADIUS) OO (CONST_SmallPlanetFactor) DO ODOOO. OOOO
(CONST_OHM) O O (CONST_SmallPlanetFactor) 0O OOOODOOO.

000000 [Pa)

0000 (15°C) [K]
00000000000000
0000D00000000000 [

4.5.4 U

O000000000000 [PARAM_CALENDAR] OODOOOOOOOOOOOOCCODODOODOO
ooooo

&PARAM_CALENDAR
CALENDAR_360DAYS
CALENDAR_365DAYS

/

.false. ;12x30days 00000007
.false. ;0000000C0O0CO7

goboooboooboooboooboobboobboobboobobooboooboo

gboooobooobooboboooobooboooobooooboobooobooboOoon
(CALENDAR_360DAYS) O .true. 0O DOOOO0O100 120000000 300D000000O00O0OO

(CALENDAR_365DAYS) U .true. OO0 OD0OOD0OOO0O0ODOODOOOOODOOOODOO

4.5.5 0O0OOO

OOOCOOOOOOOOOOO0OO0O0OO0D [(PARAM_RANDOM]I OOOOOO

&PARAM_RANDOM
RANDOM_FIX = .false. ;0000000000007
/
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SCALEOOODOO0000DOODOO000O0ODOOOO000OoOoOODO00oooooooooDoDoo
ooooboooboooobOoobOobooob0OUtUepu D0ODO0OD IDODOOODDOODOO
(RANDOM_FIX) O .true. OO0U0OO00,0000000000000DO0000O0O0O0O0O0O0O0O0O
obooooboobooobOoboooooboboooboobooooboobooooobooon

4.5.6 O0O0OOOOOOOO

00000000000 0000O0000D0O0000D0O0 [PARAM_PROFI OODODODO

&PARAM_PROF

PROF_rap_level = 2 ;000o0ooooooad

PROF_mpi_barrier = .false. ;00000 MPlOOODOOOOOOOO?
/

000000000000000000000000000000 (PROF rapstart, PROF _rapend) O
gbooboobooboboobooboobobooboboobooboobobooboobobobo
OO00o00O00oo0O00O0o0oO0000O00O0000(PARAM_T0] O (I0_LOG_ALLNODE) O .true. OO
oo00O0o00ooooboOooboDOoOooOobO0oDObOODO00b0DOOPARAM_T0] O (I0O_LOG_SUPPRESS)
U.true. 000000000 OO0DOO0DOODOOOOODOODODOOODOODOODOOODOO
0000 (PROF_rap_level) 00 0OO0OO0D0OO0OOOO0DOOOOOOOOOO0ODODOOOODOOO

(PROF_mpi_barrier) O .true. OO O0DOOO0O0OOOO0OOOCOOO MPIDOOODOODO
obobooooooooobooboooooboooboooooooboobooooooboOooooooDn
gobooboooboobooboobo

4.5.7 0O0OO0OOOOOO

000o00o0obD0o0o0oobD0obOo0obo0obO0bOb0OOn0O [PARAM_STATISTICS]ODOOODO

&PARAM_STATISTICS
STATISTICS_checktotal = .false. ; 000000000oo0o0oooooooooog?
STATISTICS_use_globalcomm = .false. ;00000000000O0OOOCO?Y

/

(STATISTICS_checktotal) O .true. 00000000000 DODOODOOOOODOODOODODOODO
OoOOO0O0O0O000000000C0O00000A0 (STATISTICS_use_globalcomm) O .true. OO0
000000000o0o0oO00o0o0o0o0oo0oo00o0ooo0oO0DUo0OOo0oUOoooooOo
0o ououbb . false. oo bbb O
Ooooooooooooooo
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4.6 UOUOU

4.6.1 Netcdf2grads (net2g)

net2g 00 200000000[[ 000000000000 0OOO0O0OO (history.**x.ncO0
0000 GrADSOOOO000O000000000000000OOnet2g MPIDOOOOO
000000b000000D0Onet2g000000000D0O0OOOOO

e JO0OOOOOODOOUOODODOOOOODOO

e J000D000O0ODOOOOODODOOOOOODOOOODOODOOOODOODn
e 3000D0O0D0OODODOOOODODLOOOODO

e JO0OOOOOODOODLOOODOODOOOODOO

net2g 000000000000 23.1000000000000000 net2g0000000O0O
gobogobooboobooobgn

e net2¢ 10000 MPIOOOOOOOSCALE-RMOOOO MPIOOOOOOOOOOOO
ooooogd

e [PARAM_FILE_HISTORY_CARTESC] O (FILE_HISTORY_CARTESC_BOUNDARY) O .false. OO0
OOOSCALE-RMODOOOO0ODOOO0ODOOOOOOOOO

e 2000000 3000DO00O0OODOODLOOODOODO
e JOODODODOOODO historyOOODOOOODO

oooMPIDOOODOOOODOOOOODOOOODOOOODOOOOODOODOO
MPIOOODOOOOODOOOnet2g0 0000000 ODOODO

$ mpirun -n [OOOODO] ./net2g net2g.conf

000000 net2g.conf O0net2g 000000000000 O0O0O0DOCOOOOOOODOOODOO
Onet2g0 00000000 OODO

$ ./net2g net2g.conf

goooog
gbobobooaoboobooboobobbobooboobooobooobaoo

+++ MPI COMM: Corrective Finalize

000200000 3000000000000 O0OO000DOODODO0ODOOOODDOOODODOO
scale-5.4.5/scale-rm/util/netcdf2grads h/ DO OO ODOODOODOODOO net2g.3d.conf O
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net2g.2d.conf 1000000000000 OOOO0OOOOOOOOOOOOOOOOOCOODOOO
00000000 0Oscale-5.4.5/scale-rm/util/netcdf2grads_h/0 00000 O README. net2g. conf
oooooooooooooooooo

gboooooo3oooooon

///;LOGUUT ‘\\\
LOG_BASENAME = "LOG_d01_3d",
LOG_ALL_QOUTPUT = .false.,
/
&INFO

TIME_STARTDATE
START_TSTEP = 1,

END_TSTEP = 25,

DOMAIN_NUM = 1,

CONFFILE = "../run/run.dO1.conf",
IDIR = "../run",

Z_LEV_TYPE = "plev",

MAPPROJ_ctl
/

2000, 1, 1, 0, O, O,

.true.

&VARI
VNAME = "pPT" s nyn s nyn s "y s "QHYD" s
TARGET_ZLEV = 850,500,200, 4///

\

gboboooooooob3dbooboboboboboboboboboboooboboboboo
gboooboooboooooboo

e [LOGOUTIODOOOODOODOOOODOOOOO

— (LOG_BASENAME) DO OOOOUO LOGOOOOOOLoOGOOOOOOODDODOODODDOD
— (LOG_ALL_OUTPUT)OOOOOOOOOOO LOGUOOOOOOOOO0OO0O00OO “rue”
O00OCCOOO0OD0OO0OD “alse” 0000
e [INFO]

— (TIME_STARTDATE)D O OODO NetCOFODOOOOODOOOOODO

— (START_TSTEP)0 O OO0 NetCDFOOOOOOOOOOOOOOOOOOOOOOO
obooooboobooooobooooboboooboobooboooboboo 10000

— (END_TSTEP)UODOODO NetCDFOOUODOOOUODOOOOODOOODOOODOOOO
goog

— (DoMAIN_NUM)DODOOOODOOOODDOOOODOOOO10000
— (CONFFILEXOSCALE-RMOOOO run.*x*x.conf 0000000000 ODODOODOODOOI
— (IDIROSCALE-RMOOOOOOOOOOOOOOOOOO

— (Z_LEV_TYPE) OO ODOOOCODOOOODOOOODOO"riginal"0DOD0OO0OO
U0"plev'O00O00OO0"zlev" OO OD0OOD0O00D00DO00O0O"ana1"00O00O000O000O0O
gbooooboboooboobooooboboomoboOobooooTplevdngn
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— (MAPPROJ_ctD)Opdef 1000000000000 O0ctlODOOOOODDDODOODODODO
obooooboooooobooooon

e [VARI]

— (WAMENDOOOOOOOOOOOOO0O00000O0O0O"PT","PRES","U","V", "W","QHYD"
ooooooon

— (TARGET_ZLEV)O(Z_LEV_TYPE) 00 O0OOO0OOUO0OOOO"plev'D O OO OO0 [hPa]O
"zlev'OOOOOOOD mlO00000O0O"riginal"000000000O0O0OO0ODOO
00000000140 (1000hPall975hPal950hPall925hPall900hPall850hPal]800hPal]
700hPal 600hPal 500hPal 400hPall 300hPal 250hPal 200 hPa) OO0 OO OO

gobobooboob3duoboobobbooboo

obbooooooooboooboobooooboOooobooboobooboobooooooboooon
ooooogoo

ﬂINFO \
o ...0

Z_LEV_TYPE = "anal",
ZCOUNT = 1,
/

&ANAL
ANALYSIS = "sum",
/

&VARI
VNAME = "Qc","QI","QG",

\L /

(Z_LEV_TYPE) D"anal"0 00 0000300000000 00000O0O0OODODODODOOOO
OOMNALI DO0O0D0O00DO0O00DO00b0bbooobo0oo 200000000000 [vARID O
(TARGET_ZLEV) 000 O000O [INFO] O (ZCOUNT) DO ODO10000000

e [ANAL]

— (ANALYSIS)DOODODOOOOOOO0OO0ODODODOOO"mex"D"min"0D00O0OOOO
gdbooboobuodboouibobd™"smax"dbDoonoooood ave" OO0 Od
goboboboobooboobooboobgrave" O

oboooooo200000000

oooooobooboo20b0000b0ooboobobbooboOoDboOogINrFol O (ZCOunNT) O
ooor’1rrooogooon
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ﬂLOGOUT \

LOG_BASENAME = "L0G_d01_24",
/

&INFO

TIME_STARTDATE = 2000, 1, 1, 0, O, O,
START_TSTEP = 1,

END_TSTEP = 25,

DOMAIN_NUM = 1,

CONFFILE = "../run/run.dO1.conf",
IDIR = "../run",

ZCOUNT = 1,

MAPPROJ_ctl = .true.

/
&VARI

VNAME = "T2","MSLP","PREC"

\L J

gbooooboooboobobooobooboooooboaon

0426000000000000000C000D00C0O0O (FILE_HISTORY_DEFAULT_TINTERVAL)
0000000000 [HISTORY_ITEM] O (TINTERVAL) 00 (HISTORY_DEFAULT_TINTERVAL) 00O 0O
gbboobooboooooboobobooobooboobbooobOdnet2gdoonooonOO
O000000O0000DO0O0000DO0O0D[EXTRAlIOO00DODODOOOO00ODOOOOO0ODOO
0426000000000000000000RAIN'ODO6OOODDOOOOOOO0O0OOOOODOOC
gbooooobooobooobobooogo

gbobooboooobooboooobooboboobooobooboooboOooboooboooboaon
net2g 00 000000O00O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOn
0000000000 net2g000000OOODOO

&EXTRA

EXTRA_TINTERVAL = 600.0,
EXTRA_TUNIT = "SEC",

/

&VARI
VNAME = "RAIN",
/

goboobooobooon

SCALE-RMOOOOOOOOODODOOODODOOOOOOOOOlon0O00lat0O0O0O00000O0O
000 GrADSU0000000COO0OU0000OOOnet2g0 000000000000 0OOO]long0O
O00o00o000t000oooooooo
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gboooobooboooooobooobo

obooobooooooooboooboboooobooobbooboooobooooooooboooobooooon
goboooobooobooooobooooboooboooboooobooooboooobooobooobOooDbo
OO00000000000000000000SCALE-RMOOOODOOOOOOOOODOOODO
gboooooobooooooooo

4.6.2 SCALE NetCDF Operator (SNO)

NOTICE
SNOO0Oversion 53000 SCALEOOOOOO SCALE-netCDFOOO0OOOOOCOOOOO

000000 SCALEqnetCDFODOOOODOOOODOOODOOOODOOOOOOODODOOODOO

00000000000 Onet2g (0 46.10)000000000000O0O0O0O0OOO

Parallel netCDF(PnetCDF) (0 5.1.1.50) 00000 [PARAM_FILE] O (FILE_AGGREGATE) =
true. 0000000000 OSCALE-RMO0D00000 (SCALE-netCDFOO000)0000
00000000000000000000000000000000000000000000
0000000000000000[/O00000000000000000000000000
0000001 MPIOOOOO0OO0O0OO000O0000O000000000000000000000
0002 0000000000000 MPIOODO0OO0O0O0O000O0O0O00O0O0OO000O00000
000000000000000000000000000003)00000000000000
00000000000000000000000000000000000

0000000000000000000000000000SNOOOODOOONOOON0OOO
00000000000 SNOOOOOO0O000000

e« 00000000000 0000000100000000000 (SCALE-netCDF, GrADS
0o0oo)d

10000000000000000000000D00000000O000000 (SCALE-
netCDF)0

0000000000000 0000000000O0O0O00 (SCALE-netCDF)O

e J0IU0DDOUIUO0O(DDOO)DUODUDODOOUDODO (NetCDF : SCALE-netCDF O
00o00oooooooo)o

0000000000000 00O00ooo0g (SCALE-netCDF)O

4.6.2.1 0O00O0OOODO

SNOOOOODOOOODODO [PARAM_SNO] OO OO
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ﬂPARAM_SNo

basename_in = "", 000000000000o0o \

basename_out = "", goooooooooao

vars = "", gooooooooon

debug = .false., ooooooooooooooooooo?

nprocs_x_out = 1, oooooooxbooooog
output_grads = true 00000 10000000000

nprocs_y_out = 1, ; 000b00b0yOobonoooo
output_grads = true 0000 10000000000
output_single = .false., ; (SCALE-netCDF) O 000000000000 netCDFOOODOO
ooooov
dirpath_out = "", ; (GrADS) 0O Oooooooooo

output_grads = .false., ; (GrADS) grads DODOOOOOO?

Y /

(basename_in) 000000000 DO0OO0O0DODOOO 2000000000000100000
00 (*.pe000000.nc) DO O OOOOODO

(vars) DOO0O0OOOO0O0DOOOOODOOOODOOOOODOOOODOOOOO

(nprocs_x_out) O (nprocs_y_out) 00000000 100000000000 0O0OOODDODO
000000000 (output_single) = .true. OO0 OO0ODO (nprocs_x_out) O (nprocs_y_out)
ooooooOobooooobooooooboooooooOooo

SNOOOOO MPIODOOOUOOOnprocs_x_out xnprocs_y_out 1000000000000
(nprocs_x_out) 0 (nprocs_y_out) 000000000000 0ODOODOOOOOOO XOO
oyYyOoooDoooooooooooooooo

00000 SCALE-netCDF O 00O O (basename_out) OO0 00000 (output_grads) = .true.
O00o0GrADSOOO00O0DODOCOOOOO00O0ODDOOOOO0OOO0OODODODODOOO (dirpath_out)
O0000000ooooooooooooooooOOOoOooOoOoGrADSOO0O0Ooooooon
(nprocs_x_out) OO0 (nprocs_y_out) 0 10000000000

[PARAM_SNO] OODOOSNOD ODOOOOODOOOOODODOD

e [PARAM_I0]: 000000 (0 4510000)
e [PARAM PROF]: 00D DO000OO0 (0 456000)
e [PARAM_CONST]: 0000 (0 453000)

e [PARAM_CALENDAR]: 000O0D (0 454000)

4.6.2.2 U0OU0O:0000O00O000OL0OOOOCOOOOOO

000 SCALE-netCDFOODOOOOODODO NetCDF OOOODOOOOODOOOOODOODOO

&PARAM_SNO

basename_in = ’input/history_d02’,
basename_out = ’output/history_d02_new’,
/

000000000000 ./input OO0 history_dO2.pe######t.nc 00000000 O0OO0O
O00D0O000D000 w0 MPIDDOUOODOOOOODODOODOOODOOOOODOOOO
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/D

oooooooooooooOoOoOoOoU0OooooooOoOoOObOOOOoO0OoOoOoooDooDOoCo
000000000 D0O0DOO00O00OOnistory_d02_new.pe######t.nc 000000 ./output
OO000Oo00b00O0o00oOoOO00oO0ooOoDD netCDFOOOODOOOOODOOODOOOO
0000 GrADSOOOOOO0O0ODOCOOGrADSOO00O0OOOO0O0ODOOO0ODOOODODODOOO
000000000 SCALEqnetCDFOO0O0OCOOCOOOOOOOOOODODODOOOOODOOCODO
gooooOooooOoooOoOoOoOoOOOOOOOOODOODOO

SET “history_d02_new.pe000000.nc

TITLE SCALE-RM data output

DTYPE netcdf

UNDEF -0.99999E+31

XDEF 88 LINEAR 134.12 0.027

YDEF 80 LINEAR 33.76 0.027

ZDEF 35 LEVELS

80.841 248.821 429.882 625.045 835.409 1062.158 1306.565 1570.008 1853.969
2160.047 2489.963 2845.574 3228.882 3642.044 4087.384 4567.409 5084.820 5642.530
6243.676 6891.642 7590.075 8342.904 9154.367 10029.028 10971.815 11988.030 13083.390
14264 .060 15536.685 16908.430 18387.010 19980.750 21698.615 23550.275 25546.155
TDEF 25 LINEAR 00:00Z01MAY2010 1HR

PDEF 80 80 LCC 34.65 135.22 40 40 30.00 40.00 135.22 2500.00 2500.00

VARS 3

U=>U 35 t,z,y,x velocity u

PREC=>PREC O t,y,x surface precipitation flux

OCEAN_SFC_TEMP=>0CEAN_SFC_TEMP O t,y,x ocean surface skin temperature

ENDVARS

000 SCALE-netCDFO0O0OOO0ODO0OO NetCDF OUOODOOOOODOOOOODOOOO

&PARAM_SNO

basename_in = ’input/history_dOQ’,
basename_out ’output/history_d02’,
nprocs_x_out = 4,

nprocs_y_out = 6,

output_single = .true.,

obooooboobooobbooboooobooobobooobooooooooboooooooooooboobooon
0000000000000 MPIOOOODOOO 24(=4x6)000000000000 GrADS
OO0 ctlO0ODOOOOOOOOOGrADSOOCOCOOOOOOOOOOODOODOOODODODODODOOD
00000000000 00D0Ohistory DODOOOODOOOOODOOOODOOOOD

000 SCALE-netCDFOO0O0OO0O00DOOCOOOOCOOODO SCALE-netCDFODODOOO
goo

133



SCoLeE

&PARAM_SNO

basename_in = ’input/history_dOQ’,
basename_out = ’output/history_d02’,
nprocs_x_out = 4,

nprocs_y_out 6,

/

00000000000000000000000 (000000000)0000000000
000000000000000000000000 (nprocs_x_out) 1000000 XO0 OO
00 (IMAXG) 000000000000 (0 4.23000)0 (aprocs_y_out) 1000000

00000000000000000 4(xy]=22)00000000 X000 YOOOOoOO
0(000000)30000000000000000000000000000 60x 600000
00000000 24 (xy]=[4,6) 00000000000000000000 xO00O0 1500y
000 100000000000000000

000000000000000000000SCALEnetCDFO000000000000000
000000000000000000000nedumpl0000000000000000000
000

$ ncdump -h history_d02.pe000000.nc

gboboboaobooobooboobobboaoboa

]
o

:scale_cartesC_prc_rank_x
:scale_cartesC_prc_rank_y
:scale_cartesC_prc_num_x = 2 ;
:scale_cartesC_prc_num_y

1]
o

]
N

:scale_atmos_grid_cartesC_index_imaxg
:scale_atmos_grid_cartesC_index_jmaxg

60 ;
60 ;

scale_cartesC_prc_num_x [l scale_cartesC_prc_num_y U0 O UOUOOOOOOOO0OO0OOO
Ub0o0o00bx000 yODOOOOOOOOOOOOscale_cartesC_prc_rank_x [
scale_cartesC_prc_rank_y 0 OO 0002000000000 xOOOyOOobo4ooOooDOO
0000000 0000000 scale_atmos_grid_cartesC_index_imaxg [
scale_atmos_grid_cartesC_index_jmaxg UD OO UODOOOOOOO0OOO0 xOO00 ydOodoOd
obobooboooooboboboooobooooooboboooboooooOooDOoDOon 5111
goosllooboooooaon

000 SCALE-netCDFO0O0OOOO GrADSODOOOOODOO
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&PARAM_SNO

basename_in = ’input/history_dOQ’,
dirpath_out = ’output’,
output_grads = .true.,

vars = "U", "PREC", "LAND_TEMP",

/

(output_grads) U .true. 000000000000 0ODO0OOOODOODOOODOOOOODOO
000000000000 Wars) 0000000 OOOCOOOOO0OGrADSOOCOCOOOOO
oO0o0ooooO00ooOoU0OoOoOoUOOoOoOoOoO0OoOooUOOoOooOoUoooOoOoOOooogosNODO
oboboobooboobooboobobobobobooboobobobOobobooooooboooon
0000000000000 ooo000o0o0o000o0ooo0ooooooo0n . /outputOOODO
(basename_out) 00O OOD0OODODOO (dirpath_out) DO OO0OOOODOODOODOOOOOO
goooog

4.6.2.3 UO0OU0O: 0000000

O0o0oo0oooo/Oo0o0oooUoo0ooooooooooooOoooooooooo
goooon

good

O0O0000D0O0O0O00ODO [PARAM_SNOPLGIN_TIMEAVE] OO OO

//Q;ARAM_SNU

basename_in = ’input/history_d02’,
basename_out = ’output/history_d02’,
nprocs_x_out = 2,

nprocs_y_out = 2,

/

&PARAM_SNOPLGIN_TIMEAVE
SNOPLGIN_timeave_type = ’NUMBER’,
SNOPLGIN_timeave_interval = 4,

L J

(SNOPLGIN_timeave_type) O NUMBER’ 0O D000 O0OO0OOODOODOOOOODODOO
00000000 (SNOPLGIN_timeave_interval) OO OO0OO0ODOOODOOO400000000
o00ooo0o00obooOo0o0o0Dbo0 2x200000000400000000000

oboooooogooo

&PARAM_SNO

basename_in = ’input/history_dOQ’,
basename_out = ’output/history_d02’,
/

&PARAM_SNOPLGIN_TIMEAVE
SNOPLGIN_timeave_type = ’MONTHLY’,
/
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0000000000000000000000000(SNOPLGIN_timeave_type) 00O O’DAILY”,
JMONTHLY’, ’ANNUAL’ 000 0000000000SNODOOOODD0000000000000
000000000000000000000000000000000000000000000
0000000000SNOOOOODODD0O00D0D [PARAM_CALENDAR] 00000000000
0(0454000)0

gboooooooobooo

obooboo0oboboboobo0o0Doo0ob0obDOo0obODOd [PARAM_SNOPLGIN_HGRIDOPE] OO

oo

//E;ARAM_SND ﬁ\\\
basename_in = ’input/history_d02’,
basename_out = ’output/history_d02’,
/

&PARAM_SNOPLGIN_HGRIDOPE
SNOPLGIN_hgridope_type = ’LATLON’,
SNOPLGIN_hgridope_lat_start = 30.0,
SNOPLGIN_hgridope_lat_end = 40.0,
SNOPLGIN_hgridope_dlat = 0.5,
SNOPLGIN_hgridope_lon_start = 130.0,
SNOPLGIN_hgridope_lon_end = 140.0,

SNOPLGIN_hgridope_dlon = 0.5, 4///

\L

(SNOPLGIN_hgridope_type) O ’LATLON’ OO0 000000 OCOO0OOO0COOOOODOODO
gobooboboooobooboboobobooobobooboobboooboboobboobboo
000000 [PARAM_SNOPLGIN_HGRIDOPE] DO DODOO0ODOOODOOOOOODDOOODOOO
oboooooboobooooob nlonO00O0O0O0OO0OO0OO0OOOOOO

1 SNOPLGIN_hgridope_lon_end — SNOPLGIN_hgridope_lon_start 1
nlon = .
SNOPLGIN_hgridope_dlon

odddooooooooboboooooooobobobbbboDbDbO (SNOPLGIN_hgridope_lon_end)

gboooobdobooooobooooboboobooboobooooboon
gbooobOooooobooboooobooobooooboooobooobooboooobooooaon

gobobbooboobooboooobbobooboobooboobooboboa

gbooooooooon

O0000O0O0000OO0O00DOOO0O00D00ODOO [PARAM_SNOPLGIN_VGRIDOPE] O0O0OO
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ﬂPARAM_SNo \
basename_in = ’input/history_dOQ’,
basename_out = ’output/history_d02’,
/

&PARAM_SNOPLGIN_VGRIDOPE

SNOPLGIN_vgridope_type = ’PLEV’,
SNOPLGIN_vgridope_lev_num = 3,
SNOPLGIN_vgridope_lev_data = 850.e+2, 500.e+2, 200.e+2,

L /

(SNOPLGIN_vgridope_type) O PLEV’ 00 000000000000 OOO0COCODOOOOCCOCO
OO0O00000O(SNOPLGIN_vgridope_lev_num) 0000000000 O(SNOPLGIN_vgridope_lev_data)
000000000000000000000000000000 [Pa)000D000OOOOOO
000000000000 00000C0O000OCO0O00PRESOOOOOOOOOCOOOOOO
Oo00ooO0oO00ooo0o0oo0o0ooo0o0ooooooooooooo
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5.1 SCALEOOOOOODOOOOMO

5.1.1 SCALE-netCDFO0OOOODO?

OO0DO0OOSCALEOOODODOOOOO SCALE-netCDFOOOODOOOOOODOOSCALEOODO
0000000000000 netCDF(network Common Data Format) 0000 OO 0O ONetCDF O
Unidata (http://www.unidata.ucar.edu) 000 00000000000000O00O00OOODOOO
gogbooboboobooobboobobooboboobobobonoboboobboo
goboooooboooobboooooobbooobbooobbooobboobbbbooobobobooo
00000000000000000000O0SCALEQOOOOODOUOOOOOUOOooong (SCALE-
netCDFconvention ) D0 0000000000 OCF convection (http://cfconventions.org) O
gobooboooobooo

5.1.1.1 0000000

SCALE-netCDF 0000000000 000000000OOOD (00000000000)0
0000000 (global attribute) 0000000000 (O 5.1.1)0
(PRC_NUM_X, PRC_NUM_Y) 0000000 423000000000

5.1.1.2 00O0O0DO0O0O

00000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000

000 (0D0000000)0000000000000000000000000000000
000 ([PARAM_PRC_CARTESC] OO OO (PRC_PERIODIC_X) O (PRC_PERIODIC_Y) O .false. [
0000)000000000000000000 ([PARAM_I0] O (I0_AGGREGATE) O .true. 00O
000)0000000000000000000000000000000000000

000000000000000000000000000000000 [PARAM_HIST] O (HIST_BND)
O.true. 000000000000 00000D0000O0O0OO0O00O0000000OOOOOO0
0000 426000000000

5.1.1.3 00O

SCALE-netCDFOO0OOOCOOOCOOOOOOO0ODO0OCOOOOCOO0O000OOOO longnameld
O0witsOODO0O0DOO0O0O0O000OO00DO0O0ODOOO0ODOOO0DOOO0DOO0DO0O00X, v, xh,yh O
00000000000 (sizeglobal) DO D000 O0O0O000O00O0O0O0O0O0OOOOOOOOOO
(start_globa) D000 0000000000000 0D00OO00O0O0OOD0OOO (halo_global)d OO
0000000000000000000 (halodocal) 000000 DO0O0OOODOOODO
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0 5.1.1: SCALE-netCDF 00 0000O0O0OOOO

g

g

g

title

source

institution

rankid
Conventions

grid_name

scale_cartesC_prc_rank_[xy]

scale_cartesC_prc_num_[xy]

scale_cartesC_prc_periodic_[zxy]

scale_atmos_grid_cartesC\
_index_[ijjmaxg
scale_atmos_grid_cartesC\
_index_kmax
scale_ocean_grid_cartesC\
_index_kmax
scale_land_grid_cartesC\
_index_kmax
scale_urban_grid_cartesC\
_index_kmax
scale_atmos_grid_cartesC\
_index_[kij]halo

Calendar

time_units

time_start

ggoogooooo

gbooogo

gooooo

MPIOOOODOOOOD

crOoDDbOOOoOn

gooono

gbooboobooboo

gboooog

oooooooooz

gboooooao

gogboooboooo

gboooobooon

goboooooo

gboooooboooon

goooog

ogooo

goooo
gooo

[PARAM_FILE_HISTORY] O
(FILE_History_TITLE) O
0
goooboooobood
[PARAM_FILE_HISTORY] [
(FILE_History_SOURCE) O
goobobooobbood
[PARAM_I0] O (H_SOURCE)
od
ooooooooooood
[PARAM_FILE_HISTORY] [
(FILE_History_INSTITUTION)
0ooooobobbooao
0O O O [PARAM_IO] O
(H_INSTITUTE) OO

00O 0O OPRC_myrank
“CF-1.6” for version 5.3
SCALE-RM OO “cartesC”
gobooodgboad
PRC_2Drank (PRC_myrank, i)
0000 (x:i=1, y: i=2)
Ooooddgd (PRC_NUM_X),
(PRC_NUM_Y)
.false.or.true. 0O 0O 0O
O O  (PRC_PERIODIC_X),
(PRC_PERIODIC_Y) O OO
oo00ooOooog  (IMAXG),
(JMAXG)

00000 (KMAX)

OOOOO0 (OKMAX)

oooOon0 (LKMAX)

OoOoOOoO (UKMAX)

O00o0oaod (KHALO),
(IHALO), (JHALO)
0 0 O 0

O (PARAM_CALENDAR)

(History_TITLE, History_SOURCE, History4@NSTITUTION) 00 42600000
(PRC_NUM_X, PRC_NUM_Y, PRC_PERIODIC_X, PRC_PERIODIC_Y)O (KMAX, IMAXG, JMAXG) O
0 42300000 (PARAM_CALENDAR) 00 45400000




gsl200b0000b0b0000b0obboooobDbObooobbooooDbObooooo
goobooboooboooboobboo0obboobboobooobooobooboboo
goooooooooad s 1100 s512000000000000000O000O0DOO0OO0DO0O0O
gooogs1.200000000

0000000000000 000000M cell.area** 00 O cell_volume**0 00000000
000000DO0O00O0OO0Ocellmeasuresi 000000000 ODOOODOOOODOOODOODO

000000000000 000000D0000DO000000000D0 D0 00 grid_mappingd O
googn

0000000000000 00O000UOOSGRID OO (https://github.com/sgrid/sgrid)
g0o0d0ooOoO0bOO0bOO0DO00bO00DO00oDO00oO0oOOooODOooODOoOODOgridDO
goooooon

000000 DO000000DbOOtepol D O0OO0ODOODOOOODOIsmask0OOOOOO

O 5.1.2: SCALEnetCDF OO0 O0O0O0O0OOO.

oood
oo oo

ooo &OO0: 00
X 0000000000000 x0OO00 fulllevel OOO
x_bnds 0000000000000 xO0OO0 fulllevelOOOODO
xh 0000000000000 xOOOd halflevel 00O
xh_bnds 0000000000000 xO0O0 halflevel D0 OO0
y 000000DO0oooog yooOoO fulllevel OO0O
y_bnds 0000000000000 yOOO fulllevel OOOODO
vh 0000000000000 yOOO halflevel 00O
yh_bnds 0000000000000 yOUOO halflevelDO0O0OO
time opoooo
time_bnds goopooooad
CX 00000000 xOO0O fulllevelDOOOO (DOOOOOO)
FX 00000000 xOODO halflevel DO0O0O0O (DOOOOODO)
CDX xOOO fulllevel 00000 (DDOOOODO)
FDX x00O0O halflevel 0D OO0 (OOOOOOO)
(0)' 00000000 yOUO fullevelDOOOO (DOOOQOOOO)
FY 00000000 yOODO halflevel DO0O0O0O (DODOOOODO)
CDY yOOO fulllevel 00000 (DDOODOODO)
FDY yOOO halflevel 00D OO0 (OOOOOOO)
CXG 0000000 xOODO fulllevelDOOOO (DOOOOODO)
FXG 0000000 xO0O0O halflevel 00000 (ODOODOOOO)
CYG 0000000 yOOO fullleel DOD0OO (DOOOQOOO)
FYG 0000000 yOUODO halfleel 00000 (OOOODOOO)

ooo: 00

Z 0000000000 00000 z000 fulllevel DODO
z_bnds 0000000000 000DO z000 fulllevelOOOODO
zh 00000000000 0000 zO000O halflevel OO0
zh_bnds 00000000000 0000 2000 halflevel DOOODO
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goooooobog..

Cz 000000 2000 fulllevel 00000 (0000O00O0)
FZ 000000 2000 halfleel 00000 (0000000)
CDZ 000000 2000 fullleel 00000 (0000000)
FDZ 000000 2000 halfleel 00000 (D000000)

000 :00
oz 000000000000000 2000 fulllevel 000
oz_bnds 000000000000000 2000 fulllevel 00000
ozh 000000000000000 2000 halflevel 000
ozhbnds | 000000000000000 2000 halflevel 00000
0CZ 000000 2000 fulllevel 00000
OFZ 000000 2000 halflevel 00000
0OCDZ 000000 2000 fulllevel 00000

000 :00
1z 000000000000000 2000 full level 000
1z_bnds 000000000000000 2000 fullevel 00000
1zh 000000000000000 2000 halflevel 000
lzhbnds | 00000D0000000000 2000 halflevel 00000
LCZ 000000 2000 fulllevel 00000
LFZ 000000 2000 halflevel 00000
LCDZ 000000 2000 fulllevel 00000

00O0: 0000000

uz 000000000000000 2000 full level 000
uz_bnds 000000000000000 2000 fulllevel 00000
uzh 000000000000000 2000 halflevel 000
whbnds | 000000000000000 2000 halflevel 00000
UCzZ 000000 2000 fulllevel 00000
UFZ 000000 2000 halflevel 00000
UCDZ 000000 2000 fulllevel 00000
00000 (1D)
00 00
CBFZ CzO0OOOO0OOOO
FBFZ FZO0O0000000
CBFX 00000000 CX0OO00O00000
FBFX 00000000 FXOOO0OD0O0000
CBFY 00000000 CYOOoOoOoOoOooo
FBFY 00000000 FYOoOooooooo
CBFXG 0000000 CXGOOOO0oOooOodo
FBFXG 0000000 FXGOOOODOOO0O0
CBFYG 0000000 CYGOOOOOoOOoOo
FBFYG 0000000 FYGOOOOOOOO

00000 (2D)

0o IEIE
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goooooobog..

lon (v, x) DOOO
lon_uy (v,xh) DOOO
lon_xv (yh,x) OODOO
lon_uv (vh,xh) DO OO
lat (v, x) DOODO
lat_uy (v,xh) DO OO
lat_xv (vh,x) DOODO
lat_uv (vh,xh) DO OO
00oOD (3D)

go oo

height 0000000000 (2yx) o D0000/000000000 (yxz2) 0000

height xyw | 00 O0OO0O0OOCOO
height xvz | O000000OOOO
height uyz | OOOOOOOOOO
height xvw | OO00OOOO0OOOOO
height uyyw | OOOO0OO0OO0O0OODO
height uvz | O0000O0OOOOO
height www | O D0DOOO0OO0OOO

zhyx)or 00000 /000000000 (yxzh) 0000
2yhx) or 00000/000000000 (vhxz) OODOO
2yxh) or 00000 /000000000 (yxhz) 0000
zyhx)or 00000 /000000000 (yhx,z)OOOO
zhyxh) or 00000 /000000000 (yxhzh) D000
zyhxh) or 00000/000000000 (vhxhz) 0000
zhyhxh) or 00000 /00000000D0 (yhxhzh) 0000

m~ o~ o~ o~ o~ o~ o~ o~

5.1.1.4 00000

OO0O0O0D00OOongname, units OO0 O00O0OO00O00O _FillValueOOOOOODO missing-value
oooooooooood

000 (D0000)000o000o0o000do0o0oo0ooo0ooo0ooooooooooooo
z,x,y OO00O0000000000D0O0O0O00O0OOO00O0Ox,y,zO0000O000O

5.1.1.5 00O0o0bLOoOogon

0000000000000 0000o0O0O00000U00OO0oOOO0O0O0DOUOoUOooI/o
000000000000 OpnetCDFO0OO0OOOOO SCALEERMOOOOOUOOOOO (ODOO
00 SCALE.EENABLE PNETCDF=T O000O0O0O0O00O00O00O0)0000000O000O00OO
000000000000000000 (0 2210000)000000000 [PARAM_FILE] O
(FILE_AGGREGATE) O .true. U000 O0OO0D0OOOOO0OOCOOOODOODODOODOOOODOOO
ooobooooooooooooooOoobObOOoOooboOoooOoooooooOooOOODbODbbObOO0onon
0000000000 [PARAM_FILE_HISTORY] O (FILE_HISTORY_AGGREGATE) O .true. 00O OO
0O0000,/000000000000000([PARAM_RESTART] O (RESTART_ (IN|OUT) _AGGREGATE)O
000 [PARAM_(MODELNAME)_VARS] O ((MODELNAME) _RESTART_(IN|OUT) _AGGREGATE) O .true.
00000000000 (MODELNAME) O O 0 ATMOSOM OCEANOM LANDOM URBANO O O
0o0o0oo0bD0o0o0oobo0bO0o0o0o0b0obob0oOobO0obDOO0n [PARAM_TOPOGRAPHY] O
(TOPOGRAPHY_ (IN|OUT) _AGGREGATE) O [PARAM_LANDUSE] [0 (LANDUSE_ (IN|OUT)_AGGREGATE) [0 .true.
oooooao
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0 5.13: netCDFO000O0O0OOOODODO

oon netCDF3 00000 netCOF4 00000 0OOOOODO
gooo 004 good oood oood
netCDF3 NG NG OK NG NG*
netCDF4 OK OK OK OK NG*
pnetCDF NG NG NG~ NG OK

(YyOOOOOOO 10OoOooooooooo

5.1.1.6 NetCDF3 O0O0ODOO
netCDF version 3000 SCALEOODO0O0ODOO00DO0OO0OO0DOOOOOODO

e JO00OOO0OO0OOODOOLOOODOODOOOODODOOOO

e NOUDOOODLOOODLOOODO

e netCDF4 00O 0O0OOOCOOOOODOODOO
OoO000O00D00oDO00DO00D00DO000O0000000DO0ODOD0DOO [HISTORY_ITEM]

O (BASENAME) DO OOODOO
pnetCDF 0 netCDF3 0O OOOOO0O0OOOOOOOOO0OOOOOOOOOCOOOOOOOO

obooooboooooooboooobooboooooobon
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Horizontal grid positions for all the components

R B Th (8N (OWHN | 1-0TvHr
Tvr _AQd i Add 130 ~ TSt .--.>.m_m_.!v_c..vm..m--t - Lo Add
ZETWHEYE | (provHeyn. (AN (SN | (0VHI) ¢ (0)
)?.ct P R V| P R PR . + A A e S x4
e ¢ e g .
[N « '
= X
o 8282
5 ! i
i Ay Ty
= ! A~ -
- 1 ! ) -
gt S NS i Fd
A 2 =
X3 ] i \hlu/ Y,
RESENE: = o TETTE
I3 o ~| = < &3
Sy 2 E (@) ol I -x3'Xz
: < i o | T oiig:
o E < = | < g
Xl <@ g T = L =TT
gt = = = < T = s
= o & = 3 i
i S ) o o 3
.m = = 586
_ £ < x :
1 o 5 4
ol N s !
T AL o . < I !
— H \J”\.\ o N © [—
T = J 2 Y
2 c 74 o T
; = I ©0 Vg
; = b= [
¥ © 3 @
i = .m * 1
PPN S = = “
5222 wg =—Tr= 1
" o= ojey [eqo|3 1oy s
1 il : o 32102
5 5 (OIVHIe-V¥DA | Mk X i°
9!
1 s v
m M e z < . o S
= =2 = i ©
i, (OWHEXZ-Y)UA (T]yA . X2
o w 1o
31 »\. 2 b
o~ NAIH_” o b PR
E o0 3
....... R Sl ot
h = =
. b = =
ogixe H
““““““ : o[ey [eq0|3 yam b
' ; ; 83
» ©WHr-yDAl D
xe ) o ——— = R -
(OTVHI-VI) Uk (M W
(/) I B STAHOWHEVD! (A0 oo 4 (sn (OTVHN )
Ad T-vr AD AD AD AD demmees A
oo i - AN RS - e PR e % T-OTWHF feooemooo N
wn ZHOVHIVI § (T+oTvHr-vry  (3N) T-3r ~ T+sr (sn (OYHIN ~ (9] :
AQD AQD AQD AQd AQQ z AQd

0 5.1.1: SCALE-netCDF 00 O0O000000000O

145



Vertical grid positions for each component and physical meanings

T FZ(KA)
CDZ(KA) | CZKA) *+ = == = m e e e e e — - ——————
H ka1 Atmosphere
KAt e oo _KAKHALOY2
KA-KHALO+2
A :(KA KI:B\ZLO )
(KA-KHALO+1) -~ +1,
cpz 1 CZ e e o EARRALORD T
(KA-KHALO+1)1(KA-KHALO+1) * TOA of atmosphere
" zh(KMAX) FZ(KE) mmmj FDZ(KE)
¥.
CDZ(KE) ! CZKE) == ======— (KMAX) = = — === === =1——

e ‘ T Note:
—I— zh(KMAX-1) —————————— FZ(KE-1) FDZ(KE-1) KMAX=KA-2 x KHALO
CDZ(KE-1} CZ(KE-1) ——=————— Z(KMAX-1) = = = = = — = = v _

— by hKMAXD) — F7(KE-)
T @ FZ(KS+1)

CDZ(KS+1)1  GZ(KS41) = = = = = == = .
!
CDZ(KS) | CZ(KS) *= = === === ¥ underground model
FZ
+ |
3

CDZ(KHALO) 1 CZ(KHALO)

Top of c%
il Urban

Ground level

3
H
Interface to
atmospheric model
LFZO) meeed ™ @ N e o —_————.
f © T E— 4 UFZ(0) 1
LCDZ@W) 1 LCZ(D) = 12(1) = === ; 1 UeDZ(M) 1= == uzl) = =~ ycz(y)

ry 1zh(2) LFZ(D) C uzh(1) UFZ() !
/ LCDZ(2)y  LCZ(2) = 12(2) + = ===~ ) I uepz@) 1 === uz2) === ucz@ 1
7z /g + 1zh(2) iz T T 11— uwh@ UFZ() i

Z y 7 ]

7

g Currently, é ! )

it fe 1
Z 7{""‘;’" axis 7 Izh(LKA-2) — LFZ(LKA-2) ] uzh(UKA-2) — UFZ(UKA-2) !
? W 7} LCDZ(LKA-D 1 LCZ(LKA-D) [2(LKA-D) « = = = = = UCDZ(UKA-1)i = = =+ uz(UKA-1) = = UCZ(UKA-1) !
¢ notavailadle. 7 Izh(LKA-1) — LFZ(LKA-1) —Y— uh(UKA-1) — UFZUKA-D
¥ (under 7 . 3
¥ construction) 70 LCDZUKA)! LCZILKA) * - laLKA) === === | UCDZ(UKA) 1 = = = = ue(UKA) = = UCZWUKA) |
2 Z x 1zh(LKA) ——— LFZ(LKA) 1 ———=— uzh(UKA) — UFZ(UKA) |
b e mmim e i

0 5.1.2: SCALE-netCDF 00 O0O000000O00O0O
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5.2 UUUOULOULOOULOOUOLOLOOUO
HEN

5.2.1 UUUOOOLOOOOO0OOOLObLOOOO

0000000000000 0OO000DODOSCALE-RMOODOOOODOOOOODOOOOODOO
gbobooboboooboooboobooobooobooooooooobooobooOoooboooDbn
O000000000000000 (med_user) 00000000 UOO0OOOOOODOOOOOOO
gbbogbgbodbobobodbuobubibdilmed_userd0dggoooooboobooood
googo

5.2.1.1 moduser DQOQOQOOOO?

000000 mod_user 1000000 scale-5.4.5/scale/scale-rm/src/user/mod_user.F90
00000000000 med_user.FOOOOODOOUOOODOOODOOOOODOOOODOOODO
ooooooooo

mod_user 1000000000000 DO0ODOODOOOOOOOOOOO

subroutine USER_tracer_setup
subroutine USER_setup
subroutine USER_mkinit
subroutine USER_update

subroutine USER_calc_tendency
O0O0O0OSCALE-RMOO0O0O00O0O0COO0O0OOO0OO0O0OO

ooog
oogn
MPIO OO
goooo
uboobouooogogooaoboaboo
gbooobooogo
USER_tracer_setup
oooooooo
ugbodgboooboooobogobooboabod
USER_setup

gooooao
oood
oos/s00/00/0000000O

User_update
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goooooboboooo
0oO/00/00/000000000000000O00O0O
USER_calc_tendency

ooooooooooao

mod_user 00 000000000000 O0C0O0O0O0O0O0COCOOO0OCODOUSER_ mkinitO0O O
boooo0dbdl scale-rm_init 00000000

mod_user 0 0000000000000 OOOOOOOOOOOOOOOOOOOOOBOOOOO
O000000000000000000USER_tracer_setup 0000000000 C0O0C0OOOO
O00000000Omod_user.FOOOOOOOOOOOOOOO (scale-5.4.5/scale-rm/test/case
00)00000 mod_user.FOOOOOODOOODOOO

5.2.1.2 0O0O0OODO

OO000000 Makefile 00000000000 COCOO0OODO mod_user.F90 0 00O SCALE-
RMOOOOOOOOOOODOOOODOOOOODO
$ cd scale-5.4.5/scale-rm/test/case
$ mkdir -p your_dir/exp_name
$ cd your_dir/exp-name
$ cp ../../advection/500m/Makefile .
00000000 mod_user.FOOOOOOOODOODOOOO

$ make

148



5.3 SCALEOOUOOOOOOO

5.3.1 SCALEOUOODDOOO0ODOOOODDOO

SCALEOO0OO0OO0O0OO0O00000O0OOO000o0oopoooooooooooooooooon
OO0000000O00000OSCALEOOOOODOODODOO scale-5.4.5/1ib/0 000 scalelib.all
ooooooooo

O0000O000oOoo0o0oDoo SCALEODOOO0OoDooooooooooo

///;;ogram template A‘\\\

use scalelib
implicit nome

call SCALE_init
! user instractions

call SCALE_finalize

stop
\\f?d program template 4///

0000000000000 00000000000000O000O0O00O (CAPE)ODOOO
000000000000 000000000000000000D (use)J0000O00OOOO
gbooobooboooobobooooboboooobooboooobobooooDbooo
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/D

///;;e scale_const, only: & ‘\\\

Rdry => CONST_Rdry, Rvap => CONST_Rvap, CPdry => CONST_CPdry
use scale_atmos_hydrometeor, only: &

CPvap => CP_VAPOR, CL => CP_WATER
use scale_file, only: &

FILE_open, FILE_read, FILE_close
use scale_atmos_adiabat, only: &

ATMOS_ADIABAT _setup, ATMOS_ADIABAT_cape

real(8) :: z(kmax,imax,jmax), zh(0:kmax,imax,jmax)

real(8) :: temp(kmax,imax,jmax), pres(kmax,imax,jmax), dens(kmax,imax,jmax)
real(8) :: qv(kmax,imax,jmax), qc(kmax,imax,jmax), qdry(kmax,imax,jmax)
real(8) :: rtot(kmax,imax,jmax), cptot(kmax,imax,jmax)

real(8) :: cape(imax,jmax), cin(imax,jmax)

real(8) :: lcl(imax,jmax), lfc(imax,jmax), lnb(imax,jmax)

call FILE open( basename, fid ) ! JOOOO0ODO

call FILE_read( fid, ’height’, z(:,:,:) ) ! full-level JO00O0OO0O0O0OODODODO

call FILE read( fid, ’height_xyw’, zh(:,:,:) ) ! half-level O0O0O0O0OOOOCCODODO
call FILE_read( fid, ’T’, temp(:,:,:) ) ! OOOOOOOOOO

: 1 PRES, DENS, QV, Q¢ 00000

call FILE_close( fid )

! CAPE U0 00O0OO0O0obOoboooooooboboobob

qdry(:,:,:) = 1.0D0 - qv(:,:,:) - qc(:,:,:) ! OOOODOOOO
rtot(:,:,:) = qdry(:,:,:) * Rdry + qv(:,:,:) *x Rvap ! 00OOOO
cptot(:,:,:) = qdry(:,:,:) * CPdry + qv(:,:,:) * CPvap + q1(:,:,:) *x CL ! OO0

call ATMOS_ADIABAT_setup
call ATMOS_ADIABAT cape( kmax, 1, kmax, imax, 1, imax, jmax, 1, jmax, & ! 0OO0ODO
k0, & ! JO00OO0OOO0OOODOOOODODODOOODOOOO

dens(:,:,:), temp(:,:,:), pres(:,:,:), & ! OO
qu(:,:,:), qc(i,:,:), qdry(:,:,:), & ' OO
rtot(:,:,:), cptot(:,:,:), & ! OO

z(:,:,:), zh(:,:,:), &' OO

cape(:,:), cin(:,:), 1cl(:,:), 1fc(:,:), 1nb(:,:) ) ! OO

- )

00000000000 (0s5320000)000000000000O0OO0OO0OOOOOOODO
O00000000O00000000000 scale-5.4.5/scalelib/test/analysis 0 OSCALE-
RMOOOOOOOOOOOOOOODOOOOOOODOOOOUOOOODOOUOOODOODODODODOOO
ggooooo

5.3.1.1 00000

SCALEOO0O000DO0ODOU0OOODOOOO0OODOSCALEOODOOOoODoDOoooooaon

$ cd scale-5.4.5/scalelib/src

$ make

00000000000 00000000000000Oscale-5.4.5/1ib0 000000 libscale.a
000000000000 bOO0OD0O00b00000000o0o0oDOO0o0oo0ooDoOoDOOoDoOooDoDOoooad
O000D0O0O0D0O0ODOOD0O0 scale-5.4.5/include 00000000000 O00OOODOODOODOO
0000000000 0000O0O0sysdep000000D0OOO0ODOOOOODOOOOOO MODDIROPT
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0ooooooOoo (o 2210000)0
$ ${FC} your-program ${MODDIROPT} scale-top-dir/include \\
‘nc-config --cflags‘ -Lscale-top-dir/1lib -lscale ‘nc-config --1ibs¢
0000000000000 0000ODO00000ODO0000DOOO0 MakefileOOODOODO
ooooooooooog
$ cd scale-5.4.5/scalelib/test/analysis
$ mkdir your_dir
$ cd your.dir
$ cp ../horizontal mean/Makefile .
ooooooOooooooobooooobooogooo
Makefile 0 00 00 (BINNAME = your_program name)

$ make

5.3.2 UUUUOOUooog

SCALEO000D0OODOO0OU000DODODO0O00O0ODODOOOnttps://scale.riken.jp/doc/5.
4.5/index.htn1 J0000O0000000O0O0O00O00O0OOOOdoxgen (http://wuw.doxygen.
org/)00000OOOOOODO.

gooooooooooooobooooo

e JOODOOO
e JOOOOODOODOOODO

o JOODODOO

5.3.2.1 0O0OO0OOODO

oddobooooooooooooobooobooooobooobooobooooooooon
gogodoodooooooooooodioododogooobboboboboboboboboo
OO0OModule ListOOOOOOFile ListODOODO0ODOO0DODODODODODODOODOOODOOO
doodoooobooooooooobbbooooooooooa

00000000000 0SCALEOODDOOOSscale.00SCALE-RMO0O0O0OOOmod 000
0o0o00oooom.Fo0O00000DOOD0O0OODOODOOOOO0ODOOOO0ODOO0ODOODOO0O0Od
000000000000 bO0bO0D0Ob0Ob00OD0OO0OOATMOS_ADIABAT cape OO ODOODOO
0000000 scale_atmos_adiabat.FOO U U U OO OO scale_atmos_adiabat U0 O 0O OO

ﬂ:ale_atmos_adiabat .F90 \

module scale_atmos_adiabat

subroutine atmos_adiabat_cape( &
Kstr, &
DENS, &
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https://scale.riken.jp/doc/5.4.5/index.html
http://www.doxygen.org/
http://www.doxygen.org/

5.3.2.2 UU0O0OOOLOOOOOOOO

oo00o0O0O0O000000000000000ODOD0O0O000000D0D000OoOoOoOoOOODOO
000000 https://scale.riken. jp/doc/5.4.5/namelist . htnl OO DOOD0OOO0OOOOOCOO
ooo0oOo0oOoO0OO00o0OoOoO0oOoOooooO0OO0oO0o0oOoOooOooooOooOoOoOoOoOoooOoOoOgn
oo0o0o0oOoO0OO00UO0OoOoOOO0O0U0UOCOOOO0COODOO0O0U0OOCODOUOODOOODOOOo
gooooOoOoOoOoOoOOOODODODODODOOOOOOO

5.3.2.3 0OU0O0OOODO

oooooooooooooOoOooOoooooooooooooooOooooooooDoOooo
https://scale.riken.jp/doc/5.4.5/history. htnl 000000000000 ODOOCOOODOCOO
0000000000000 00000C0D0O0O000000O0O000OODO0O00DO0OOODOOD
ooo0oO0o00ooOo0o0o0oooooO0oO0o0oooOoooooooOoOoooDOOoOoOobooOOOOo
ooooooo
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54 UUUOUOOOUODLOODO

54.1 O0OO0O0OOOO?

SCALE-RMODOO000000CODODDDOO0OO00O0OOODDDODOOO0NOOODODDDOoOo
0000000000000 00000000D00000D000D0000000000000000
000000000000 0D00000

000000000000000 (scale-rm) 0000000000000 000O00O0OOOO0O)/
000000000000 D0000D000D0D0D0D000D0000D0O0DnoDoDo0onood
000000000 (042810000)000000000000

0000000000000 D0000000000000D0DD0DDD0D000N0N0Noon
00000000300 2000000000000000000000000O0 30000000
0000000000 D00000D 300000000000000000O000 launch. conf O
O [PARAM_LAUNCHER] O (NUM_DOMAIN, PRC_DOMAINS, CONF_FILES)(O 4.2.83000)0000
00000000000 0000000000 (D0000000000000100 MPIOOOO
O0000000)000000000000000000000

5.4.2 UJUO0OOLOOOOO

oooobooooooooo0ooooooooOooooDooo MPIDOOODOODOOOODOO
gboobOobooobOoobO0obobO0ob0o0bOo0n0d launch.conf JOO0O0OOOOO0O0OOO
oboboooooboboooooboboboooboobdbOlaunch.conf OOOOO 10000
ooooooobooobooboobooooboooboog

//E}ARAM_LAUNCHER ‘\\\
a)sfa)sfuls]s

NUM_BULKJOB = 3,

NUM_DOMAIN = 2, gopooooooog

PRC_DOMAINS = 9, 36, Ooo0oooooono

CONF_FILES = run.dOl.conf, run.d02.conf, UO0OOOOOO

LOG_SPLIT = .false., MPIOODDOOOODOOOOOO?

COLOR_REORDER = .true., MPIOOODOOOOODOOODODODOODOOOO
a?

FAILURE_PRC_MANAGE = .false., JoooOoooooOoooooooooa?

NUM_FAIL_TOLERANCE = 1, ooo0oooooono

FREQ_FAIL_CHECK = 5, DT OO0 FPMOOOOOOO

NG /

launch.conf O 0 (NUM_BULKJOB) 00O UO0ODO0OODOOODOOOOOOOOOOO 4283000
0000000000000 00000000 (00000000000 0)00000 (NUM_DOMAIN
= 1) 00000 (CoONF_FILES) ODOOO0ODOOO0 1000000000

(LOG_SPLIT) O .true. 00 O0O0OOMPIODOOOOOOO0OOO00OOO0O0OO0O0OOOCLOG_SPLIT)
goboopboogn .false. O0OODO
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run f——— scale-rm

—— launch.conf

— ooooT run.do1.conf
run.d02.conf

—— 0001 T run.d01.conf
run.d02.conf

File name is same,
0002/ run.d01.conf but settings are different.
run.d02.conf

0 54.1: O00O0O0O0DOO0OO00ODO scaleermOJO00000O0O00O0O0DOOOOO. O00000O0O
goo0l00 0000000000000 UO00O0O0OUO00 (D00D00OU0000oOoO0)0ooo
gbogoogooboobooboboboooobboboboboboboboobooboobobobo
gbooooood

(COLOR_REORDER) DD OO ODOOOO0OODOODOODLOODLOOOOOOO MPIDODODODOO
gboboobooobooooboobobooooooobooooobooobooooOooobooOooDbn
gbooooboooboobobooooboooobooboooooboooobooboooonoag

54.3 UUOOUOOODOOO

SCALEERMOIOU0OU0U0OO0O0O0O0D0O0OO0O0OOO0OOOOOOO (failure process management ;
FPM)OUOOOOOUOOOOFPMOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOO
oo booboobboubooooobbouboo
(FAILURE_PRC_MANAGE) 0 FPM OO O0OO0O0OO00OOOOOOODODODODODO (NUM_FAIL_TOLERANCE)
0O (FREQ_FAIL_CHECK) 00 0000000000000 OOODDOOOOODOOOOOOOOO0
doodoobooooorPMO0OOO0OO0ODODOOOODODOOOODODODOOOOODOOOODOOOO
oo oo oo boooooooon
O FPMOOOOO0OOOOOOOO (NUM_FAIL_TOLERANCE) OO O0O0O0OOOOOOOOOOO
oooo

544 0O0O0OO0OOOOOOODO

0000000000000000000O000O0O000UO0D (DooOoUooooUoo)O™
OO0ooooooooos41000000DDO0O0O0O0O0OO 0000/ 0001/ o0002/00000CDO
gobooooboooobooobooob400b0oobogobboooobooooooooooooDo
0000000000 (DoooOoU0oO0o0O00oO0o0UOoOO0oOoOoO)OOoOooooOoOn
obbooooboooobooooobooobooooboooooooooooboboobooooboOooDbn
goboboboobbooboobooboobooboobd 00000 run.dol.conf O OOOOO
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///gPARAM_IO ‘\\\

I0_LOG_BASENAME = "0000/L0G_do1",
/

&PARAM_RESTART
RESTART_OUTPUT = .true.,
RESTART_OUT_BASENAME = "0000/restart_do1",

RESTART_IN_BASENAME = "../init/0000/init_d01_00013046400.000",
/

&PARAM_TOPOGRAPHY

TOPOGRAPHY_IN_BASENAME = "../pp/0000/topo_d01",

/

&PARAM_LANDUSE

LANDUSE_IN_BASENAME = "../pp/0000/landuse_d01",

/

&PARAM_ATMOS_BOUNDARY
ATMOS_BOUNDARY_IN_BASENAME = "../init/0000/boundary_do1",
/

&PARAM_FILE_HISTORY
FILE_HISTORY_DEFAULT_BASENAME = "0000/history_d01",

s D

gs4l00booboobooobooobbooboooobooboobooooboooboon
gugobboudgbobodaoboobuooobbuoooobooobbobooboobooobboobobogada
gooobooboobooboboobobooboboobooooobooboboocoonboonbg
O000D0O0oO00ooooooocoo/0000O0DODOOOODO 0000/ 000000 DOODOOO
obobooobooobooobooobooooboooboooobobooOooooooboboooobooonDn
gobgboobooobooood

5.4.5 UUOOUOOOOO
gooooOoOoOoOoOoOoOoOOOOOOO MPIDODODOOOOODOODOOO
$ mpirun -n 135 ./scale-rm launch.conf

0000001 0000000000000000000 45(=9+36)0000300000000
o0oooooooo 1wB00o0oMPIODOODOOOO0O0OO0ODODODOODOOOOO0OOOO0ODOLOG
0000000 SCALE0O0OoOoOooooooooooooooooo 1ggooooooooo
oboooooogd
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+++++ start MPI

*%*x UNIVERSAL_COMM_WORLD : O ;0000o0oooooooo
*** total process [UNIVERSAL] : 135

**%* my process ID [UNIVERSAL] : 36

*** master rank? [UNIVERSAL] : F

*%% GLOBAL_COMM_WORLD : 3 ;0000000000000
*** total process [GLOBAL] : 45

*x*xx my process ID [GLOBAL] : 36

**%*x master rank? [GLOBAL] : F

*%% LOCAL_COMM_WORLD : 4 ;0ogooooooboogoo
*** total process [LOCAL] : 9

*x* my process ID [LOCAL] : O

**%*x master rank? [LOCAL] : T

**xx ABORT_COMM_WORLD : O

**%*x master rank ID [each world] : O

[LocAL] O ODOOO0ODOODOOODOOOOOOOOOOOOOOOOOOOOOOOOODOO
[GLOBAL] DO OO0O0ODOOCODOOCOOO0DOOOODOD [uNIvERSALl ODOOODOOOODO
gbbobobooodobgbobdrocALObDODO cgroBALUDOOOOOOOOOO0ODN GLOBAL
0000 UNIVERSALOUOUOOOOODODDDOtotal process 00 O0O0OOOOOOOOOO
my process IDOUO0OOOOOOOO0OOOOOOOOOODOOO

OO0O0O000Ototal process [UNIVERSAL] O 135000000000 135000000000
000000000000 0Ototal process [GLOBAL] O 450000001 00000000O 45
ooooodooooU0ooooooooDOoOooU0o0 1000 LoGoUooooooDooo
total process [LOCAL] O 9000000000 OOOOCOOOOOOOO 20 LoGOoOOOO
oo0ooOo0oO0obOo0oO0o sooooLoGUOOoDOOOOoOOOO0O0oDbOOOoOoDObOOoOoDoboOO
000O0Omy process ID [UNIVERSAL] OO ODOOOODOOOOOODOOCOOOOOOOOOOO
gobooboooooboboobooboooobooobooobooboooboooboooooobooDbn
gboooobooooboboooobooon
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O 0OA 00000000000 @ FAQ

gboobooooooboobobobobobooboboboooobobbobobobooooo
goood

ooon

1. 0oDoooooooMPIOOOOOOOOO
Os320000000000000000000004MPIDOOODOO 6-MPIODDOOODO
000(0004233004.23.10)

2. MPIOOODOOOO0OO0DODOOODOOO
Os32000000000000000000DOOMPIDOOOODOOOOOOOOOO
0000000002000 4/300000y000 2/30000000(0004.2.3.10)

. 000booooobooooboboooonoag
Us3200000000000000O0000O0OC00OO00O0DOOO0O0OO00O0O0OOOO00OO0OO0
O0000S5kmO00000(0004.23.1004.2.32004.235004.250)

4. 00D00000DOO0O0O0OD
0s3200000000000000000DO0000O0O0O0OOC0OOO0DOOOOOODOOOO0
0000000000 1390 4540000 350 41.30000000(00O04.240)

5. 0000000000
0320000000000000000000000000060000 12000000
00(@Oo04250)

6. 0000000000000000000
0320000000000000000000000000000000000000 300
000000000000000000000000000000000000(0004.2.6
005.320)

7. 00000000000
032000000000000000000000000000000000000000
0000000000000000000000000000000000000(0004.2.7
004.1.20)
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HEN

. 0oocooooooMPIOOOOOOOOO
[PARAM_PRC] OO (PRC_NUM_X, PRC_NUM_Y) 0ODOOO0O0D 3000000000000
goooo

MPIOOQO =PRC_NUM_X x PRC_NUM_Y =6
IMAXG mod PRC_NUM_X =0
JMAXG mod PRC_NUM_Y = 0

2. MPIOOOOOOOOOODODOOODOO
O000n000000000D000»n00000000000[PARAM_ATMOS_GRID_CARTESC_INDEX]
OO0 (IMAXG, JUAXG) ODOOOOO0OO0OOOO0DOOOOO0OOOO0ODOOOOO0DbOODOOO

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 36,

IMAXG = 120, (00000000 IMAXG = 90)
JMAXG = 60, (00000000 JMAXG = 90)
/

. 0b0obooboobooboobuoboboooo
MPIOOUODOOOODOODO [PARAM_ATMOS_GRID_CARTESC] O (DX, DY) OO
[PARAM_ATMOS_GRID_CARTESC_INDEX] O 0O (IMAXG,JMAXG) O0OO0ODOO
///Q;ARAM_PRC_CARTESC i\\\
PRC_NUM_X = 2,

PRC_NUM_Y = 2,

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 36,
IMAXG = 90,
JMAXG = 90,
/
&PARAM_ATMOS_GRID_CARTESC
DX = 5000.DO0, (00000000 DX = 20000.D0)
\\#=5mmm, (00000000 DY = 20000.D0)
/ %

MPIOODOOOOOOOOOODO&PARAM_ATMOS_GRID_CARTESCO O DOOODOODOODODO
obooooobooooooooon

IMAXG mod PRC_NUM_X = 0
JMAXG mod PRC_NUM_Y =0

00000000000 00DO0O00000O00000 (TIME_DT_ATMOS_DYN) O
(TIME_LDT) 000000000 (0D 4250000)00000000000000 20000
40000000000000000000 (0 42350000) 0000000000000
gboboobOoooboooobo2oc0b00obocoboobooogon
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&PARAM_PRC_CARTESC

BUFFER_DX = 100000.D0, (O 00U 00O 0O U BUFFER_DX
BUFFER_DY = 100000.D0, (O 0O OO OO OBUFFER_DY
/

400000.D0,)
400000.D0, )

4. 00000000O0O0O000OD

gbooboboobgoboobooobobobobbobobooboboobobooobo
0000000000000000D01390 4540 =139+455/6000000

&PARAM_MAPPROJECTION

MPRPROJECTION_basepoint_lon = 139.7567D0, (00000000 135.220404D0)
MPRPROJECTION_basepoint_lat 35.6883D0, (0000000 DO 34.653396D0)
MPRPROJECTION_type = ’LC’,

MPRPROJECTION_LC_latl = 30.00DO,

MPRPROJECTION_LC_lat2 = 40.00DO,

/

5. 0000000 O0DOO

&PARAM_TIME

TIME_STARTDATE = 2007, 7, 14, 18, 0, O,

TIME_STARTMS = 0.DO,

TIME_DURATION = 12.0DO, (0D0DO0DDO0O0O 6.0D0,)
TIME_DURATION_UNIT = "HOUR",

/

UO0D00Oscale-rm_init 0000000 1200000000000000000 4.1.20
000000 (NUMBER_OF_FILES) OO0 30000000000000O0OO

6. 0000000000 DOO0OO0OO0ODO0OOOO0OO0

[PARAM_FILE_HISTORY] OO0 (FILE_HISTORY_DEFAULT_TINTERVAL) DO OODOOOOOO
OO0000D00O0O[HISTORY_ITEM] OO0 (NAME) OO OOO0DOOODOOOOOOOOOODOO
0000O0000o0o0onooo (o 5320000)0

&PARAM_FILE_HISTORY
FILE_HISTORY_DEFAULT_BASENAME = "history_dO1",

FILE_HISTORY_DEFAULT_TINTERVAL = 1800.DO, (0000000 3600.D0,)
FILE_HISTORY_DEFAULT_TUNIT = "SEC",

/

&HISTORY_ITEM NAME="SFLX_SW_up" / oo

&HISTORY_ITEM NAME="SFLX_SW_dn" / ogd

7. 000o0ooo0cooooo
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gbboobOobOobooboboobdbOrm.conf UOOOO0OOODOOOOOOODOOOOOO
oboooooboooooooon

ﬂPARAM_TIME \

TIME_STARTDATE = 2007, 7, 14, 18, 0, O,
TIME_STARTMS = 0.DO,

TIME_DURATION = 3.0DO, Joboooooooooo
TIME_DURATION_UNIT = "HOUR",
R (E I u D

TIME_DT_ATMOS_RESTART = 10800.DO,
TIME_DT_ATMOS_RESTART_UNIT = "SEC",
TIME_DT_OCEAN_RESTART = 10800.DO,
TIME_DT_OCEAN_RESTART_UNIT = "SEC",
TIME_DT_LAND_RESTART = 10800.DO,
TIME_DT_LAND_RESTART_UNIT = "SEC",
TIME_DT_URBAN_RESTART = 10800.DO,
TIME_DT_URBAN_RESTART_UNIT = "SEC",

/

&PARAM_RESTART

RESTART_OUTPUT = .true., (00000000 .false.,)
RESTART_IN_BASENAME = "../init/init_d01_20070714-180000.000",
RESTART_QOUT_BASENAME = "restart_d01", 0oad

/

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL",

ATMOS_BOUNDARY_IN_BASENAME = "../init/output/boundary_do1i",

ATMOS_BOUNDARY_START_DATE = 2010, 7, 14, 18, 0, O, gbobooboobgoo
\\\\éTMOS_BUUNDARY_UPDATE_DT = 21600.D0,

/

)
(TIME_DURATION) 0 3000000 O (RESTART_OUTPUT) O .true. 000000000 OODO
OO00000000000000000000DO(TIME_DT_ATMOS_RESTART)O(TIME_DT_OCEAN_RESTART)O
(TIME_DT_LAND_RESTART)OJ(TIME_DT_URBAN_RESTART) 0 00 0OO0ODODOOOO(TIME_DURATION)
O0300000000000000(TIME_DT_ATMOS_RESTART)U (TIME_DT_OCEAN_RESTART)[
(TIME_DT_LAND_RESTART)O(TIME_DT_URBAN_RESTART) 0300 (108000 )00000O0 (TIME_DT)
ooooooobooboon

jOob0ooobOoboooboobobobooboOoboooooboooooaon
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ﬂPARAM_TIME
TIME_STARTDATE = 2007, 7, 14, 21, 0, O,

TIME_STARTMS = 0.DO,

TIME_DURATION = 3.0DO, 300000000000
TIME_DURATION_UNIT = "HOUR",

/

&PARAM_RESTART

RESTART_OQUTPUT = .true., goooooooooo
RESTART_IN_BASENAME = "restart_d01_20070714-210000.000", RN
RESTART_OUT_BASENAME = "restart2_d01", goooooooooo
/

&PARAM_ATMOS_BOUNDARY
ATMOS_BOUNDARY_TYPE = "REAL",
ATMOS_BOUNDARY_IN_BASENAME = "../init/output/boundary_do1",
ATMOS_BOUNDARY_START_DATE = 2010, 7, 14, 18, 0, O, oo
\\\\ATMOS_BUUNDARY_UPDATE_DT = 21600.D0,

/
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