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1.1 O0Udng

O000o00o0o0oo0o0ooo0o0O0 SCALE-ERMOOOOOOOOOOOOOOOODODODODDO
00000 SCALE version 5.3.30000000000000SCALEDOOOOODODOOOOO
000 SCALE-RMOO000O00 SCALE-GMOOO0000000O00SCALE-RMOO0O0O00O0O
0000000000SCALE-GMOOO0OO0OO0OO0ODOOOO0O0O0OO00O000O000O0

OO000O0000O000000 1000 SCALEOOOOO0 20000000000000R0
ooooooooooobooooo siooooooooo s20b00000000000o00o0n
SCALE-RMOO0000O000O000O00O0O000C000O0000000000000000000O
OOSCALE-RMOO0OO0O0000O0OO0O0OO00O0OO0O0OO0000000 40005000000
ooooooooooooboobooboooOooooooooooooboOobObOoOoooDOObODoOogo
oooboooooooooobooooobooooooooooon

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

1.1.1 SCALE 0O0O?

SCALE (Scalable Computing for Advanced Library and Environment) 0 0000000000
00000000000000000000000000000000000000000B000
0000000000 000000000000000000000O000000000000

e SCALEDMBSD-200 0000000000000 O0D00OODOOOODOOOOOODOOOO
gbobooboboooobooooboobooooboooon

e SCALE 00 OSCALE-RM (SCALE-Regional Model) 00O O0OO0OOO0OOOOOO

e SCALEODUOUOODDDOODUOODOODOUODODOOOODOODOODODUOOODDDOOOOO
gbooooobooooobooon

e SCALEJUOOSCALE-RMOIODOODODOOOODOOOOOODOOODOOOOOOOOODOOO
goooboooboo

0000000000000 0D0D0O0000DD scale-5.3.3/LICENSEQD I ODOOOODOO
O0OO0OO0OSCALEODOOODODODOOOODODOOOSCALE O WebO OO (http://scale.aics.
riken. jp/00000D0OO0OODOOOOODOOOODOOOODOOOODOOOO

OOo0O0OO0SCALE00OOOOOOOOOO0ODOOO0OO0O0OOOoOoOSCALE-ERMOOOOOO
oboooooooboooooboboooboobobooboooobon

SCALE D 0000000000000000



http://scale.aics.riken.jp/
http://scale.aics.riken.jp/

0 1.1.1: SCALEOOOO

SCALEO 000000000 0O0OO0OO0O0O0OUO (RIKEN)DOOOOUOOoooooooo
00000000000 1.1.10SCALECODO0ODODO0O0OODODO0O0DOOO0O0OOnOSCALE
0000000000000 U00oooOoO0OdOOSCALEOOOO pCcODODOOOOOOODOOD
oboboboboobobobobooboobobobobOobobOooboooobooooobooooon
gboboboboobootooboobobobobobobobobOobobooooboobooobon
ooo

SCALE-RM O SCALEO0O0O0OO0OO0OO0O0OQOOOOODOOOOOOOOOOOonoO 1.1.20000
OO0 SCALEOOO0OO0O0ODODOOOOOSCALEODOOOOOOOODOODODOOOOOOoOoODOD
oo0o0o0O0O00O00oooOOO0OO0O0O0OO0OSCALEOOOOODOOOOOOOOODOOOOOon
0000000000000 000000000000OSCALE-RMO SCALEQOODOOOOO
00000000000 0O0O00OO0OSCALE-ERMOOOOOOOOOOOOOOOODOOOOOO
O0000000O0SCALE0DDODODODOOOOOOONDO0OOOOODO0O0oooooooooo
gboobooboooboobobooooboooobobooooobo

SCALE S 1731

J/\/\ o = \T%
2 TR S / SCALE-RM

0 1.1.2: SCALEOODOOOO SCALE-RM(ODOO)OOO



1.1.2 SCALE-RM OO0

SCALEO00000000ODO0O0O000000D0DDDO0O0O0O0OOSCALE-RMODODOOOOOO
0000000000 30000 (0000000000000 00LD)00D00OO0DUO0O0OOO
SCALEERM 00000000000 000D00DDOODOO0ODOOoooooog ™o

goooooo
e JO0OOOO0OOO30DOO0ODLOOOOODOO

MPIODOODOOO 2000000

goooooo

gbooboodoboobddlweayDO00 —=0000000000O

— 0b0oboobobobo.-0oboboobooboobobooonog

— JbooobobooocooboobooooboobooooOobooOooooboOoooboOoooooog
gbooooao

e JOUODOODOODODDODDLOODLOODLOON

CFOO Y0000 netCDFOO0OO 1/O

— netCDF3 000 netCDF4 00O OO0

gbooooOobooooobooog

ugbboobooaboooboobooboaoboan

00000000000000000000

— WRF-ARW Y0GrADS V000000000
oooo

e J00000:30000000000O0O0OO

e 0000OO: 00000

— 20,40,600000
- 30,500000

e JI0DOUO:0D00DDODOODLOUODLOODL-ODOODODDOD

- HeunO 3000000000000
— Wicker and Skamarock (2002) 0 3000000000000
- 400000000000C0

*N0O000000000000000 Team SCALE (2015)0 Sato et al. (2015)0 Nishizawa et al. (2015) 000000
0o

*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/

e JOODO:

— 00000000 (Flux Corrected Transport, FCT; Zalesak, 1979)
— Koren (1993) 00000 (300000000000000)

e JJ0ODODODO:40000D00O

e J0: 0000DOO0O0O0ODOODOODOO
good

e JOODO:O00DOO0OOODO

— Smagorinsky (1963) & Lilly (1962) 00 0000000000000 0O0O (Brown et al.
(1994) O Scotti et al. (1993)00000)

— Deardorff (1980) 00O 0O0O00OOO0ODOOOOO

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

e JOODO:O00DOO0ODOODO

Kessler (1969) 000 3-class 100000000000
— Tomita (2008) 000 6-class 100000000000

Seiki and Nakajima (2014) 000 6-class 200000000000

Suzuki et al. (2010) 000000000

e 0O O0O: Sekiguchi and Nakajima (2008) 0000 kOOOOOOODOOOOOOOOO
ooo

e JOODOOO

— 000bOO0:0000000000
— 0boobOo.0b0o0o0oo0a

* JO0Ogoo
* JO0O000o0on
*+ JO0Ogoao

— 00000: Kusaka et al. (2001) 0000000000000
- 0000000 (DOoUo00Oo0O0): D00oouoo

* Beljaars and Holtslag (1991); Wilson (2001) D0 000000000000
* 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
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2.1 OO

OO00OO0OSCALE O SCALE-RMOO0O0OODOOO0OODOOOOOOOOO0OoOoOoooDooooD
goo

211 0O0O0O0OO0OO
0000ooooooo

oboobooobooobooboobooobooooooobo siooo s2oboooooooooon
obooooobooooooboog

e CPU:0000DO0ODOO0ODDOUODOOODODO 2000000000 ODODOO4000O
ooooog

e Memory : DOODODDO 512MBO0OO0OOCOO0ODCOO 2GBOO0O0OOOODOOOOOO
00 ooooboboooboooooooboooooooboooo

e HDD : 000000000 3GBOOOOOOOOOOOOOOOOO

goooooooo
e OS : Linux OSO MacOS

e 00O0ODOO : COFortran

SCALEOOOOOOOO Fortran2003 000000000 OOOOOOOOOOOO0O0O0O0O
O00000DooOOo000000000GNU GFortran 000000 430000 Fortran 2003 O
000000DoOo0o0o00O0OSCALECODO0O0Oooooooooogooooooooooogad
gbooz2l.10000b0ooon

0211: 000000000000

ooooood

GNU (gec/gfortran) | 4.3000000044x000000000 WarningOOOOOOOOO
Intel (icc/ifort) 20130000000000000

PGI (gee/pgfortran) | 171 00000

12



goboobooaon
e netCDF 0O OO0 (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-GM ODOOOO)

netCDF4 0000000 O0netCDF30000000OnetCDF3 00000000000 OCCODOO
00000000000000 (05.1.10000)0Linux0 MacOOOODOOO NetCDFOOOO
0000000000000 0000000M00D00ooo00000DD netCDFOOOOO0O0OOO
000o000ooooooooDooobooooooOogoRr-CcCcSOooooopooooOoonn
(https://www-sys-aics.riken.jp/releasedsoftware/ksoftware/pnetcdf/) 0000 O OODO

MPI1.0/2.0 0000000000 MPIODOOOOOOOOOOOOOOOOOO MPIOODO
goboooooo2120b0b00ooo

02120000000 MPIODOODOO

MpPIOODOOOO

openMPI 1.7.20000000

Intel MPI 203 0000000000000
SGI MPT 209000000

gs31b0o00320000000000000000000O00DO00O0O0OOOOOOO0

gooono
e GPhys / Ruby-DCL by 000000000

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

—~ 0O0:SCALEOOMPIODODOOOOCODOOOODOD netCDFO000O000O0OCO
O0000O0GPhys00O0O0OOgpviewd OO gpvect0 00 000000000000
0000000000000000

— 00000000: 000 oSO000000U0U0DUDUD0DODO0DO0O0OOOOOO Web
000 (http://ruby.gfd-dennou.org/tutorial/install/) 0000000,

e Grid Analysis and Display System (GrADS) by COLA

— URL: http://cola.gmu.edu/grads/

- 00:000000000000000000000SCALEQOOOOOOOO netCDF
0000000000000 00000O0SCALEOOODOOOOOOnO GrADSOOO
000000000000000000000000000 netcdf2grads (net2g) 00
O0000Onet2g 00DO0O00DODOO0O0ODO 231 00000000000 3040000
g46.1000000000

e Neview: netCDF 00000000 (David W. Plerce 0000 O0O0O0O)

— 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/
https://www-sys-aics.riken.jp/releasedsoftware/ksoftware/pnetcdf/
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 netCDFOOOOOOOOOOOOOOOOOOOOOOOSCALE O
ooboooooOoobooooboooboboooobooobboooboOooooooboooonDn
obooooog

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

000000 (@O00000)

e 1000 OONOONO wgrib0 wgrib20 NCL
SCALE-RMUOOODOOOOOOODODODODDODDODOOODO0OO0000000000000 wgrib
oooooo

e J00DO0ODODOOOPAPIDODODO YODODODOO

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

14


http://meteora.ucsd.edu/~pierce/ncview_home_page.html
http://icl.utk.edu/papi/

2.2 SCALE OOOOOO

221 OJ00OO0OO0OOOOOOO
uoboboobooboobuoobobobon
e CPU: Intel Core i52410M 200 /40000
e Memory: DDR3-1333 4GB
e OS: CentOS 6.6 x86-640 CentOS 7.1 x86-640 openSUSE 13.2 x86-64

e GNU C/C++0Fortran 00O OO

goobogoooaoo

O0O0D0DO0O0000000DDOOnttp://scale.aics.riken. jp/ja/download/index.html [
OOCOOOOOO0O0O0O000D0 tarbalOO0O0O0O0O0O0OOOOscale-5.3.3/ 000000000
ooooo

$ tar -zxvf scale-5.3.3.tar.gz
$1s ./
scale-5.3.3/

Makedef 000000000 OOO

OO0O00O0OSCALE_SYSO OO OO0 Makedef 0O DOODOOOODOOSCALEODOOOOOODOD
scale-5.3.3/sysdep/ 0000000000 COOCOOOO00 MakedefOODODODOOOCOODO
OO0O0000Q0O00O0O00O0O00000oOooooOoOOO0OO 22.100Makedef00000O0O0O0O
obooobooooooobooobooboooooooooooobboooboooooooobooOooDn
0000000000 Linux x86-64 OSOGNUOOOUOOOopenMPI OO OOOODOOOOOO

0221: 0000000000000 MakedefOOOO

os/000 gooon MPI Makedef 0 O 0O O
gee/glortran | openMPI Makedef.Linux64-gnu-ompi

Linux OS x86-64 icc/ifort intel MPI Makedef.Linux64-intel-impi
icc/ifort SGI-MPT Makedef.Linux64-intel-mpt

macOS gee/gfortran | openMPI Makedef.MacOSX-gnu-ompi

0000000000000 | feepx/frtpx | mpicepx/mpifrtpx| Makedef. K

Fujitsu PRIME-HPC FX10 | feepx/frtpx | mpicepx/mpifrtpx| Makedef. FX10

15


http://scale.aics.riken.jp/ja/download/index.html

00 Makedef 00 0000 Makedef .Linux64-gnu-ompi0 0 000000000000 DOOOOO
oooooooopoooo

$ export SCALE_SYS="Linux64-gnu-ompi"

gbobobobobobO.vashrcUOOOODOOOOOOOOOOOOOOOOOOOOOO
oooooao

SCALED netCDFOO0OD00O0OO0O00OOOONetCDFOO0O0OOnc-config 00000000
00000000O0o00oOo00ooO00DOOo00DoO00DoOO00DoOO0U0DOOd 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 -hdf5_hl -1hdf5 -1m -1z"

222 00000
SCALE-RM 000000

SCALE-RMOOOOOOOOOODOODODODODODOOOOOOOOOOOOOOOOOO

$ cd scale-5.3.3/scale-rm/src
$ make -j 4

0-j 4000000000000000O00OO0 (000 400)00000000000O0O0OOOO
gbobooboooboobobooobboboobobobooboboboboooboboooobo
0000000 2~8000000000000000000O0O0 3000000000 scale-5.3.3/bin
oboooooooo

scale-rm scale-rm_init scale-rm_pp

SCALE-GMO0O0OOOO

SCALE-GMUI000000000000000000000000000000000O

$ cd scale-5.3.3/scale-gm/src
$ make -j 4

0000000000000000000000 scale-5.3.3/bin 00000000 Mfio0 0000
gbooooboboooooboooobobooog

scale-gm (\scalegmn OO OODOOO)

gm_fio_cat (fio DOODOO0ODO cat ODOODO)

gm_fio_dump (fio OJOOOOO dump OO0O)

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

gm_mkhgrid (booooobooooooo@o)oooooooo

gm_mkllmap (Oooo @o)oooooooo)

gn_mkmnginfo (MPI O000O0000O0000O0O0O0OO0OC0OOOOOO)
gn_mkrawgrid (00000 (0O0)O000000COO)

gn_mkvlayer (0OO000O0O0000)

16



ooad
doodo0ooOoOoOo0o000o00oo0obObOo0o0o0o0oooooo0o0ooooooooooa
$ make clean

obobooooooooboooooboooboooboboooooooooobooooobboooobooooDn
gbooooobooboobooboooooboboooogooboo

$ make allclean
0000000000000 00000000000oooooooooomalleleand0OOOOO

goo

SCALEOUOO0OUO0O0DO00OD00OO0OUOOO0OO0OOOO scale-5.3.3/scalelib/ D O00O00O0OO0O
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

oboooobooobooooobooobooboooborXooo

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




2.3 000000 (net2g) 000000

2.3.1 00000OD (net2g) 000000

Onet2g0 0 SCALE-RMOOOOO0OOOOOOOSCALERMOIOOOOOOOOOO0OOO
O00000000000000000ORistory.*x*x+xx . nc000000GrADSOO0DOOOODO
O000000000O0000000000Onet2g00 SCALECODODOOOODOO 3.1000 3.2
O00000D0000bD0bO0o0bo0obUObObOnet2gd00000DOO0OOODODO

OO0OSCALEO0OOOCOOOOOOODOOOODOOODOO MakedefOOOOOODOOOOO
0000000000000 @Mnet2g000000000CC000make00000000O0O0O0OMPI
gboooooboobooboobooooboboobooooboobooobooboooog

$ cd scale-5.3.3/scale-rm/util/netcdf2grads_h
$ make -j 2

MPIOOODODOOOOODOOOOOODOOOODOoObOOooo
$ make -j 2 SCALE_DISABLE_MPI=T

gobooboobodbioobiOMuet2gh g0 bo0obOo0obOo0obOo0obooonDOon
gboooobooooboobooooboboooobobooooobooooboOoboon

$ make clean

19
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3.1 Uogdbootdboogtuod

3.1.1 00O

oo0o0O0O0pooOOoO0O0O00O SCALERMOOOOOOOOOOOOOOOOOOOOOOOO 2
00000 SCALECOOOOO0O00OOOOO0OO00OOOOO0O00ooODOo0oOoUooooogo
oboooboboogoboobooboooboooboooooboooboooobooooboobooobooon

scale-5.3.3/bin/scale-rm
scale-5.3.3/bin/scale-rm_init

scale-5.3.3/scale-rm/util/netcdf2grads_h/net2g

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

gbobobooooooooooboooobooboboooobooooboooboboooboboobobooon
goooon

3.1.2 0O0O0OO0OOoogg
oooo

gbobooobooobboooooooboooooooboobooooboobooooooboooon
oboboobobobobooboboboboboboobooboooOooboOoboobOoo 2000000
goooooooo s1aooobooooooon

go

000000000000 scale-rm/test/tutorial/ideal OO0 OO O0OOOOOOOOOOO
O0000O0Oscale-5.3.3/bin 00 0000000000000 0OOO0O

$ 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

Uboo0O00ob000Oscale-rm_init0J0000000O0O0O0OCOOOOOOOODOOO
init_R20kmDX500m.conf OO OO 3.1.1 00000000000 OCODOOO0OOOOOOOOOOO
gooooobobooooobobooboobooobooog

SCALE-RMOOOOOOOOOOOOODODOO
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0311: 000000000

0o gooo oo

MPIOOOOO goo200o0od1l g20000000000000

gooooa 000500 mO0OOO500 m oo-odddodgoooo 200
ogoood

gooooad goo4o00002¢

agood o700 o0o00ogd 20 kmO goddoooooooooooboa
ocoooooooo

oooooo oooo ocoooooooo

gooooad 5 sec 0ooooooon 10 sec

good 3,600 sec 720 steps

goooooo 300 sec

oooooo goooooogoooo 6-class single moment bulk model
(Tomita, 2008)

ooooood GCSS Casel squall-line (Re- | 000000 Ooyama (2001) 00O

delsperger et al., 2000) gooooooooo

oooo 000 (warm bubble) OO0 4km000 3kmOOOOODOO

0000 3KOOoooooo

‘00boo0000ooooo00oO0ooobo0oo0oooboo0ooOooOoyYyOoOoOobooO0oOoOoOObOO0O0DOoOObOOO0bOODOoOD
gooooooooooOooooOoO0oOoO0OooOOOO0OOOOO0OO0OOOO0OO00COO YOOOOOOOOOOODOOOOO
g0o0o0oo0OD0O0oO0000 43.1.2000

$ mpirun -n [00000] [0O00O0O0O0O0]1 [COOOOOO]

000000000 ]j0oo MPIDOUOOOOODOOOOOUOUO[OOOOOO]O0 scale-rm O
scale-rm_init 000000000000 CO0O0OO0OOOOO[OOOO0O|00OOOOOOO
oobooobobooobooboo200000 MPIODODOOO0O0OO00O0DOOinit_R20kmDX500m. conf
gbboob0obO000Oscale-rm_init0000000O0O

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

gbooboobooooboboooobooooboobooooboboooboOoboon

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

*** Execute model? : F

*** a single comunicator

*** a single comunicator
*** End Launch System for SCALE-RM

gbooooboooobosooboobooboboooobobooboobooon

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

oooooooOOoMPIODOOOOOODDODOOOOOOODOOO0OOODO pedO00OOOOOMPI
0000000000000 000000D0 (init_LOG.pe000000) 0000000 ODOOOOOO
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oo0oo0oooo0oooooooOooooooboOo 200MPIODDOODOOOOODOOOOOOOO
obbooooboooboooooboobooooooooooooooobooboooooooooDn
goooooooLoGOoOoDOOOoOoOoO

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

oooooood

init_00000101-000000.000.pe000000.nc init_00000101-000000.000.pe000001.nc 20
000OoO000O00DOO00DOOo0O0obooo e00 KBOODODODOODOOODOOOOODOODO
0000000000000 netCDFOOO0O0OOOOOOGPhys/Ruby-DCL O neview O
ooooooooooo

goboobooobooan

0000000000000 000000000000O00O0O0O0000O0O0O0bO0O0O0O0O0000O
00000 run_R20kmDX500m.conf OO OO

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

oobooobobOooooobooooboobo200000000000O0O0O0O0OOOOO30000
oo

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

gooooooooooOoOoOoOOOOOOOOOODOOOOOOOLOGOOOOOOOO

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

000000 Ohistory.pe000000.nc 0 history.pe000001.nc 0 20 000000000000
O000O00DO0O00DOO00DOOO00DObO00DOO netCDFOOOODOOODDOOODOOO
5.8MBUODOOO

3.1.3 00Oooboon

Oo00oooooooooo0oOooooooooooDDODOODOOCODOO0O0OOnetCDFODOODO
o0oooooo0o0ooooo0o00ooooo0o00o0ooDooO000oooDoOoOO0OggGrADSO
gboooobobooooobooooboobooooboboboboobOoboooog23.100
0000000000000 net2gd000o0onoon

$ In -s ../../../util/netcdf2grads_h/net2g ./
net2g 00000000000 SCALEERMOOOOOOO

$ mpirun -n [0O0O0O00] ./net2g [OOO0ODOODO]
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00000000 Onet2g_R20kmDX500m.conf U net2g U0 OO 0OOO0OOOOO0OOOCOODOO
U000 net2g000000O00O0O0OCODOOOO

$ mpirun -n 2 ./net2g net2g_R20kmDX500m.conf

obboooooboooboobOooboooboobboOoooOooobooobooboooooboOooDn
ooooo

+++ MPI COMM: Corrective Finalize

net2g 0O OOOOOOSCALEERMOOOOOOO0OOO MPIOOOOOOOO0OQOOOOO
gboooooobooboboboooooboboboooooboboobooooboOobOo enO
oboooooooooo

QHYD_dO01z-3d.ctl
QHYD_d01z-3d.grd
U_d01z-3d.ctl
U_d01z-3d.grd
W_d01z-3d.ctl
W_d01z-3d.grd

Oegrd0 0000000000000 00OODODDOODOOOOOOO0OODOOOOOOODODODODOO
000000 (GrADSOO0)0000000mMetlDODOOD0 GrADSOOOO0Ogrd0OOOOO
obooooobooooboooo

0000000000000 000000000GrADSOO0O0O0DO checkfig ideal.gs OO0
O00ooO00oooGrADSOO0O0ODOO0DOCOOUOODOOO0ODDOO0ODODOOOODOO GrADS
gboooobobooooobooooboboooboooboooo

$ grads -blc checkfig_ideal.gs
ooooooooboooooooooooooooon

ideal_QHYD.png
ideal_W.png
ooooooooooooobooOoOooboooOoOoobooo sl oooobooooooo

0000000000000 0000000D00Onet2g_R20kmDX500m. conf [ [VARI] OO0 (VNAME)
gobogoooooboooboood

&VARI
VNAME = "U", 6 "w" "QHYD"
/

OO00000000000000000netCDF 0 ncdump 0000000000000 Onet2gO
gbooooobogo 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

25



. (a) QHYD (103 k/kg)& U;W (/s) .
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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: O0O0O0O0ODO netCDFOO GrADSOOOOOOODOOOOO

0000000000 scale-5.3.3/scale-rm/test/tutorial/0 000 OO ${Tutorial _DIR}
ooooooooo

00o000o0bO0o0o0o0oo0oDOo0oOoooOo 321 000000000000000000
32200000000000000000SCALE-RMOODODODODOODOODOOOODOOO
0000000000 bO000DOooooDooU0o0oooDOooDooooo0ooooOooOooo
0dd0o00d0oOo00oodU0oo00oo0UoDo0ooUdUoDoU0ooOooooOooDOooDoODO
0o0oo0ooDd0ooOooobOoooooDooooooog

3.2.2 00000 ((@OOOOO)OOO

OoOoOoOOoOoO0O0OO0O0OO0O0OSCALERMOIOOOOOOOOOOOOOOOOO 322000
obobooobobooooooboooboooobooobboooboooboooooboooobooooboooDo

\

—

e
i
[ st boma) |—

0 3.2.1: SCALEERMOOOOOOOOOOOO



0 321: 0000000

00 00
MPIOOOOODO (00 x0O0) | 2x2(0040000)
00000 (00 xO0) 90 x 90
oooo 36 O
oooooon Az = Ay = 20 km
0000 20070 70 140 18UTC ~ 150 00UTC (6000 0)
oo0ooooono 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

00000000 (Do)ooooooo

gobogbooaobooabooadanod

gboboobooobooboooobooooboobooooooooobooooboboooooboooono
000000 (00)00o00000O00U00O0O0UDOO0O0DUOO0O0OUOOOOOOOOOn
0000000USGS(U.S. Geological Survey) 000000 GTOPO30 DOGLCCv2 00000
000000 SCALE-ERMOOO0OOO0O0O0O0DOO0O0O0O0OOO0O0O0O0O0OSCALE-ERMOOOO0O
goooon

1. 0000000000000
SCALE-ERMOO0000D00OO0ODOOO0OD0O00O0ODDODODOOO http://scale.aics.riken.
jp/download/scale_database.tar.gz 00000000 ODOO0OOODOOOOCOOO

$ tar -zxvf scale_database.tar.gz
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http://scale.aics.riken.jp/download/scale_database.tar.gz
http://scale.aics.riken.jp/download/scale_database.tar.gz

0322 00000000000000000000O
SCALE-RMO000O0OO0O0O0OODOOODOODOODOOOO
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)

$ 1s
scale_database/topo/ <- 00000
scale_database/landuse/ <- OO 0O0OO00O0O0O

2.00000
ooboooboooboooooobooboooobbooboooobooooobooooooDoDo
O000ooO0o000ooO00ooOo0o0ooOo0o0oDoOo0o0DooOoOOooDOoLooOOoOO0O (O
O${SCALE_ DB} OO )UJO0O0O00O SCALE DBODIOOOODOOOOOOOOO

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

0000 ${path_to_directory_of_scale_database} 00 OO OOO0O0OOOOOOODO
tar 000000000 000000000000000scale_database.tar.gz0O 00O
OOOO0OO0OO0O0O000000A0 /home/user/scale 100000000000 O0O0O0O0O0O00O

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

goboooboooboobod

O00/000000004byte0 000 (GrADSOOOOOObinaryDO0OOO0O)00000O0OO
ooooooobobooooooooooooooboooooooooo. oboboobooboooooooon
Oo0000oOoD000O0O000ooODO000Ob0DOOD00000 ${Tutorial _DIR}/real/tools/
0000000000000 00000000O0Ogribl 00O NCEP FNL (Final) Operational
Global Analysis data 000000 0Owgrib ) 000000000000 0O000O

*1)http ://www.cpc.ncep.noaa.gov/products/wesley/wgrib.html
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SCoLeE

1. 000000
NCAROOOO http://rda.ucar.edu/datasets/ds083.2/ 00020070 70 140 18001
0120000000000000000%${Tutorial_DIR}/real/tools/FNL_input/grib1/2007
0000000000OgriblO00O0D0OO0ODOOODOODOO

fnl_20070714_18_00.gribl
fnl_20070715_00_00.gribl

2000000 grib0O0000O0OOOOOCOOO
${Tutorial_DIR}/real/tools/ O OO convert_FNL-grib2grads.sh0 00000

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

gbooboooboooobooobobooabo

$ 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-FNLOOOOOOOOOOOOOOOOOOOOOOOOooOOOoOooooooooo
0000000000 NCEP-FNLOOODOOOO convert_FNL-grib2grads.shO000 00O
gooooo

3.23 0UU0O0OOOOOO

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

$ cd $Tutorial_DIR/real/

$ 1s
Makefile : DO OO0OO0OOO0OO0OO0OO0O Makefile
README : 000000000000 README

USER.sh : OO OOOO

config/ : D00OODOOOOOOODOOOOODOOO
(CODOO00ObOOoDOOobOooooboooo)

sample/ : USER.sh 0000000000
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http://rda.ucar.edu/datasets/ds083.2/

data/ : 0D00oo0o0o0oooooooon
tools/ : 0O0000O0O0OO0OOO0DOOOOODOOOOO
ooooooOoOooOoOoOoOoOoOOODOOODOODOOOOOO

$ make
$ 1s experiment/ : 000000000 make OOODOOOO

init/

net2g/

pp/

run/

make UOOUODODOOUSER.sh OO DOOO0O0OO0O000DO0O experiment OO OOO0OO0O0OO0OU
gbobooboobooobooobooboobooooboobooboOoooobo 42100000
goog

3.24 0000O00OOOpp
ppU0000O0O0DODOOOOO0OODODODODOOOO0ODODDODODODOOOOO0O

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

Makefile

pp.dOl.conf

scale-rm_pp

ppUO0O0O0O00OO0OOOOpp.dot.conf 000000 OO0O0OOO0OOOODOOODOOOOOOO
obo0o0ooooboobobooboboOdObOpp.dot.conf 00000000000 OO0OOOOOOO
gbO0Opp.dotl.conf 000000000 O0OO00OOO0OO00DOODOOOO 321000000000
pp.dol.conf 0000000000 D0OO0O0ODOODOOODOOO [PARAM_PRC_CARTESC]IO
[PARAM_GRID_CARTESC_INDEX]O [PARAM_GRID_CARTESC] UDODOOODOOXODO O0YDOOODOOO
o020000000000000400 MPIODOOODOOOOOO1I0O0 MPIODOOODOO
0000000 (IMAX = 45)0 (JMAX = 45) D 0O0O0ODO0OO0OD0 XOO OYoooooooo
00000 90(=2x45)000000000000 [PARAM_GRID_CARTESC] O (DX, DY) OOOO
20,000 mO20kmO000000000CODOOOOCDOOOO0O0O0O0O00O0D 909x20km 0000
0000000 1800km x 1800 km OO OOODOOOO

31



/D

///gPARAM_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,

IMAX = 45,

JMAX = 45,

/

&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

///;PARAM_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
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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_TOPO

TOPO_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", ~ 0411000000
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
O000OO0O0OD “gradas” 0000000000 OOOOOOOO4.1.1 000000000

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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/D

ooOGrADSOODOOO0O0O0OOOO SCALEOOOOOOOOOOOOOODOOOOOoooo
o000 init 0000000

$ In -s ../../data/namelist.grads_boundary.FNL.2005053112-2016051106 ./
ooooooooooob400MPIODODODODODODODODO scale-rm_init 000000
$ mpirun -n 4 ./scale-rm_init init.dO1l.conf

gooooooooooooOoOoOOODODOOOOODOODOO

$ 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.peOOOOOO OO OOOOOOOCOOOOOOOODOOOOOOOOOODOOOODO

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

0000 Oboundary_dO1.pe######. nc UL U UL U O0Oinit_d01_20070714-180000.000 . pe###i##i#.nc
000000000 OooooboooboboOoonboO 189MBOO 126 MBOUO O OO OO O #ss## ]
MPIOOOOODOOOOO

OPTION
Degpviewd 0000000000000 D0000000000000D000000O00OD00
00D000000000000

$ gpvect --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*xQQV \
init_d01_20070714-180000.000.pe00*@MOMX init_d01_20070714-180000.000.pe00*@MOMY \
--title "QV, MOMX, MOMY"

gbooobooboooobooo s2s300booooboon

3.26 U0O0O0OOOO0OO0OOODOOrun

run.conf 0 00
run 000000000000

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

QV, MOMX, MOMY

(x1E5 m)°

(X1ES m)

0.003 0.006 0.009 0.012 0.015
z=1438.29 m

0323:0000000000000000000 (z=1500m)0000000O00OOOOOOO
gbooooooaoo

oboooooboooboooob s210b00b00000000b000b0o0ooOo0ooobo0obooOoobn

0000000 run.launch.conf 0000000000000 O0O0O0O0OO0OCOODOO
0000000000000 00000000000000/00000000000O0oO0OO0

Ubo0000db000run.d0l.conf 000000 0OO0OO0OOOODOOO
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/D

ﬁPARAM_TOPO

TOPO_IN_BASENAME = "../pp/topo_do1",

/

&PARAM_LANDUSE

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

&PARAM_RESTART

RESTART_OUTPUT = .true.,

RESTART_OUT_BASENAME = "restart_d01",

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

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL",
ATMOS_BOUNDARY_IN_BASENAME = "../init/boundary_do01",
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///

\

run.d0l.conf 00000000000 OODOO [PARAM_TIME] OODOODOOODO (TIME_STARTDATE)
ourcooooooogooooooo200rd 70 140 180 UTCOOOOOOOOODOOOO
(TIME_DURATION) DO UODODOOOOOOO0ODOOODOOOOODODOOOODOOODbOOoODOooDO

@ARAM_TIME \
TIME_STARTDATE = 2007, 7, 14, 18, 0, 0, ~ 00000000000
TIME_STARTMS = 0.DO,
TIME_DURATION = 6.0DO, 0000
TIME_DURATION_UNIT = "HOUR", . TIME_DURATION 0 0 O
TIME_DT = 90.0DO, . 0000000000000000
TIME_DT_UNIT = "SEC", . TIME_DT 0 00
TIME_DT_ATMOS_DYN = 45.0DO, . 00000000000000000000000
TIME_DT_ATMOS_DYN_UNIT = "SEC", . TIME_DT_ATMOS_DYN (1 (] [J
..... o .....

L J

00000000000 000D0 (PARAM_HISTORY) DO OO
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ﬁPARAM_FILE_HISTORY

FILE_HISTORY_DEFAULT_BASENAME = "history_dOi", : 000000000
FILE_HISTORY_DEFAULT_TINTERVAL = 3600.DO, :0o00oooo
FILE_HISTORY_DEFAULT_TUNIT = "SEC", :pooogoogoa

FILE_HISTORY_DEFAULT_TAVERAGE = .false.,

FILE_HISTORY_DEFAULT_DATATYPE = "REAL4",

FILE_HISTORY_DEFAULT_ZCOORD = "model", :0ooooobobo
FILE_HISTORY_OUTPUT_STEPO = .true., : 0000 t=0)000000000DOO

L

0o0b0000000obooO (HISTITEM) D0000D00000D0000D00O0000 (HISTITEM)
gbobooboooboooooobooooboooboooboooooooobobooobooDbn
gboooobooooooboooobobooooo42800000000

ﬂHISTOTRY_ITEM item="MSLP" /0 0 0OO0O00 \
HISTOTRY_ITEM item="PREC" /0 0 0000 (200)
gHISTOTRY_ITEM item="OLR" / O O 0OOODO00 (200)
gHISTOTRY_ITEM item="U10" /00 O 00 10m00 XOOOOOOOO (200)
EHISTOTRY_ITEM item="V10" /00 O 00 10m00 YOOOOOOOO (200)
gHISTOTRY_ITEM item="T2" /0 [ 00 2m00000 (200)
gHISTOTRY_ITEM item="Q2" /00 0 00 2m0000000 (200)

&HISTOTRY_ITEM item="SFC_PRES" /0 0000 (200)

&HISTOTRY_ITEM item="SFC_TEMP" /0 000000000 (200)
&HISTOTRY_ITEM item="DENS" / [0 [ 00 (300)

&HISTOTRY_ITEM item="QV" / O O 0oooOo (300)

&HISTOTRY_ITEM item="QHYD" / [0 [ 00000000000000 (300)
&HISTOTRY_ITEM item="PRES" / [ [ 00 (300)

&HISTOTRY_ITEM item="U" / O [ XO0000oo0oooo (300)
&HISTOTRY_ITEM item="V" / O O YOOOOOoOooo (300)
&HISTOTRY_ITEM item="T" /O O 00 (300)
&HISTOTRY_ITEM item="W" / O [ 00000000 (300)
&HISTOTRY_ITEM item="Uabs" /O O 00 300)
&HISTOTRY_ITEM item="PT" / O O 00 (300)

Q—IISTOTRY_ITEM item="RH" /0O O 0000 (300) J

gobooobooobbooobooobobooobooooooboooooobobobooooboooon
[&PARAM_ATMOS_DYN]OOOOOODOOOO [PARAM_ATMOSUPARAM_OCEANUJPARAM_LAND[IPARAM_URBAN]
obooooobobooboob43.10044000000000

gbooooooooboo
gobobboobbooboobuooobbooboobooboan

$ 1s
MIPAS PARAG.29 PARAPC.29 VARDATA.RM29 <cira.nc
goooooooooooooooao

run.dO1l.conf : gooooo
param.bucket.conf : JOOODOOOOOOOOODOOOO
scale-rm : SCALE-RM OO OO0OOODO
run.launch.conf : 000000000l lavnch OO QOO
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gbooooboooboooogooboo
oooOoO0oOoOoOo4-MPIOOOOO SCALE-ERMOOOOOO

$ mpirun -n 4 ./scale-rm run.dOl.conf >& log &

0000000000000 00000000U0 (o0DooOoUoO wb20000ooo)oo™
goooogoooobooooooooooboooooooobooobbooboooobooDbo
gbboooobooboobobooboobrLoc_dol.peoooo00"0 O OODOOOOODOOODOO
0O00000"LeG_do1.pe000OOO"O OO0

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

obooooooboooooboooooboooon

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

00000000000 34MBOOOOOOOOOO (history_dOol.pe#####s.nc) DO MPI OO
0000000000000 bDo0o0DO#x#s# MPIODOODOOODOO0OO0O0O0DOO0ODOOODOO
00 (MISTORY_ITEM) 0000000000000 D0O0OO0O0ODO0OUOOO0ODOOOOOQ (CF)
OOOCOOOOODOOD0OD NetCDFOOOO

3.27 0O0OODODOOOUUnet2g

O00O0OOnetcdf2grads 000 0000000000000 netecdf2grads (000 net2g) 00
00000000000 netCDFOO000O (history.*xx.nc 2 )0 GrADSOO0ODDOOO0O0O
00o00oooooooooo0oO0 GrADSOO0OOOO0O0O0Oooooooooooooooogg
oooo

GrADSOO0O0O0D00OO

000000000000 netCDFOOOOOOOOOOOODO GrADSOOOOOCODOOOOO
O0net2g 0000000000 0ODOO0OOODOOOOOOODOOOODOOOOOODOO 46.1
gbooooooao

U00Onet2g0000O0000O00ODO

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

)0 gpview] 000 0000000000000Mgpviewl 0000000000000000000 history 000
00000000000000000000000000000000000000000000
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oo0oooooooooooboooOooooOobo0oooDbOOoOooDOooOoOoDoOoboOoOooD2s3.100
oo0oooooooO0o0o0o0oOoooooDoOobooO0OooOoOoooooDoob200000 MSLPOPREC
O GrADSO0O00O000000O0O0OOCOOO300000 UoVv O 850 hPa 00 500nPa OO 200
hPaOOOOOCOOGrADSOOOODOODOOOODOOCOOO2000003000000000O
UO000O000O0O0OOnet2g.2D.d01.conf U net2g.3D.d01.conf OO OO

net2g 0000000000 ODODOOOOOOOOOOOOODODOOCOOOOOOOOOOOO
0000b0o0bo0o0oD40000000000Onet2g 200000 3000000000000
oooooooooobooooooboooon

$ mpirun -n 4 ./net2g net2g.2D.d01.conf
$ mpirun -n 4 ./net2g net2g.3D.d01.conf

gbobooooboooboobOoooboooboobboooooooboobooobooboooboOooDbo
ooooo

+++ MPI COMM: Corrective Finalize

0000000000000 0D00000O0**x.ctl 0 SCALEERMO XYOOOOOOO etlOO
O00=*xlccr.ctl00000000O0DOOOO0ODOODOOO ctlODOOOODO

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
U_d01z-3d.ctl
U_d01z-3d.grd
U_d01z-3d_lccr.ctl
V_d01z-3d.ctl
V_d01z-3d.grd
V_d01z-3d_lccr.ctl

gooooao
GrADSOO0O0OO checkfig real.gs0 00000 OOOOOOOOO

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

0000000000000 00O00O0O0OD0DO0O000OOOOGrADSOODODODOOOOOOOO
goboboobooboobooboobobboobooboo
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real_mslp.png
real_prec.png

real_wind.png

gboooooboooon 3.24,325,3260000000000
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MSLP (Pa)

101000
100500
100000
99500
#9000
98500

@8000

126 128 130 132 134 136 138 140 142 144 146

0 324:0000006000000000O0

PREC (mm/hr)

126 128 130 132 134 136 138 140 142 144 146

0325 00000060000000000O0

Wind (m/s) @ 850hPa

126 128 130 132 134 136 138 140 142 144 146
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0 326: 00000060000 80KWPa00 D (0O0DOUDDOOODOODO)
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4.1 OOUO

411 000/0000000C0OO0O0

0 4.1.1: SCALEO0OO0OOOOOOOOOOM

oooono FILETYPE_ORG | O[O

SCALEOOOOO | SCALE-RM O0o0000O00D0O0000latlon0O0O0O0ODOODO
g

ugbooaod GrADS goboboboobooobooboobooboboo

WRFOOODOO WRF-ARW Owrfoutd D wrfrstO 000 00O0O00ODO

SCALE-RMO0O0O0 4.1.1000000000000DOO00OO0COCDOOOOODOOOODODOOODOO
Ubboooboobooo0obo0o0oOobOOdn scale-rm_init 000000 init.conf 000000
O0o0ooOOoO0OD0ODDODOO0O0OO0O0O0O0ODODDODOODODOOO0000000 [PARAM_MKINIT_REAL_*x*]
O (FILETYPE_ORG) OO ODOOO

SCALEOO000O0DO0O000O0O0DDOODOODO000ooODo0o0oooooooooooOon 4.2.10.2
gooooooao

WRFOOOOODOOOOOWRFOOOOOODOOOOOODODODOOODOOOOOOOO
OO0 SCALE-ERMOO0O0000000000O0OOOOOOOOOOOOOOODODODODOO

ooobo0ooboobobooboobObUPertran DODOOOOODODOOODOODODOOOO
0000000000000 O00GRIB/GRIB200000000000O0O0O0O0OOOOOOOO
SCALE-RM 0000000000000 0OODOQOCOOOD 322000000000000000
gbooooooobooooobobooboobooobooobooboo

SCALEOO00000ODOO0O0O0O0ODoooOoooos200000ooogoooooooogogg
000 5200000000000/00000000 SCALES.3.3000000000

gobogooboooboooog

OOOO0O0O0O0000000000 init.conf O [PARAM_MKINIT_REAL ] OO0 O0O0O0OOO0O
ooog
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ﬂPARAM_RESTART \

RESTART_OUTPUT = .true.,
RESTART_OUT_BASENAME = "init_do01",
/

&PARAM_MKINIT_REAL_ATMOS

NUMBER_OF _FILES = 2,

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.gribl",
BASENAME_BOUNDARY = "boundary_dOi",
BOUNDARY_UPDATE_DT = 21600.0,

PARENT_MP_TYPE = 3,
USE_FILE_DENSITY =
/

.false.,

&PARAM_MKINIT_REAL_OCEAN

NUMBER_OF _FILES = 2,

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.gribl",
INTRP_OCEAN_SFC_TEMP = "mask",

INTRP_OCEAN_TEMP = "mask",

/

&PARAM_MKINIT_REAL_LAND

NUMBER_OF _FILES = 2,

FILETYPE_ORG = "GrADS",

BASENAME_ORG = "namelist.grads_boundary.FNL.gribl",
USE_FILE_LANDWATER = .true.,

INTRP_LAND_TEMP = "mask",

INTRP_LAND_WATER = "fill",
INTRP_LAND_SFC_TEMP = "fill",

\ /

0000000000000 000O(FILETYPE_ORG) O "GrADS"O OO OOOSCALE-RMOO OO
0000000000000 0000000D0OO00000 namelist.grads_boundary**[ O ctll
oboooooooooooboo

(NUMBER_OF_FILES) DO D DOO0ODOODOOOOOOOOOOOODODODODODODODOOOOOooooO
U.grd0000000D0O00000000O000000C0O0O0ODO0O0O0O0O00C0O00O0O0O0O0 .XXXXX.grd
ODO00000000D000000D00D00 scale-rm_init 00000000 (NUMBER_OF_FILES)-
10000000000000000000000000000000 (DOooDooooooo)o™
gobobooobooobooboobooobobbooboobooog

(BOUNDARY_UPDATE_DT) OO0 0O0OO0O0D0DOOO0DOOO0OOCOODOOOOOOOOOOOODODO
0O 00O [PARAM_RESTART] O (RESTART_OUT_BASENAME) 0 00O O OO (BASENAME_BOUNDARY) 00O 0O
O0000DDO0O0DOO0ODOO0ODO0ODD (BASENAME_BOUNDARY) OOOOOODOOO OOO
gobogooboooboooog

0000000 [PARAM_MKINIT_REAL_ATMOS]O [PARAM_MKINIT_REAL_OCEAN]O
[PARAM_MKINIT_REAL_LAND] OO OOODODOO [PARAM_MKINIT_REAL_OCEAN] O
[PARAM_MKINIT_REAL_LAND] O0OO0OOO00OOCOOODOOCOODODOCOOOCO(USE_FILE_DENSITY)
U FILETYPE_ORG="SCALE-RM"UU 000D 0O0OO00OOOO0O0O0O00ODDODOO0O0O0OO0O00ODDOD .false.
00000000000D(PARENT_MP_TYPE) DO DODO0OODOOOOO0OO0O0O0O0O0OODODODOO
obooooobobooobOo sbobooooooboooooon

ggooooooodoooooooooooooooooooooooooooooooo
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goboboboboooobO3oobobbooooboboooobboobbi0doOdnOinit.conf O
[PARAM_MKINIT_REAL_LAND] O USE_FILE_LANDWATER = .false. JO00O0O000O00O0COOO
0000000000000 0000000 (000)000 INIT_LANDWATER RATIO OO O OOO
0000000 o050000000000000D0OUDOODO0OUOOD (DOD)00DDOOOO
gooood

&PARAM_MKINIT_REAL_LAND
USE_FILE_LANDWATER = .false. 0O0O0O0O0O0O0OO0OOODOODOODOODOODOODOOQOO .true.
INIT_LANDWATER_RATIO = 0.5 USE_FILE_LANDWATER=.false. 0 OO0
Oo0o0oooOooooooo (ooo)o

0000000 (GrADSOO0)0000000D000000000O000000O0OOoOooOOo
O000OGrADSO Web 00O (http://cola.gmu.edu/grads/gadoc/aboutgriddeddata.html#
structure) 000000 ctlO0D0O000D0OO000O0O0DO000O0O0O0DOOOOOODOO SCALE-
RMOOOOOOOODOOOODOOOO (namelist.grads_boundary**) 000000000
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/D

ﬂ
# Dimension

#

&nml_grads_grid

outer_nx = 360, ;000000 xO0Oooooad

outer_ny = 181, ;000000 yOOOOOO
outer_nz = 26, ;0ogobobz00000
outer_nl = 4, ; 000ooooo

/

#

# Variables

#

&grdvar item=’lon’, dtype=’linear’, swpoint=0.0d0, dd=1.0d0 /
&grdvar item=’lat’, dtype=’linear’, swpoint=90.0d0, dd=-1.040 /
&grdvar item=’plev’, dtype=’levels’, lnum=26,
1lvars=100000,97500,...(00)...,2000,1000, /
&grdvar item=’MSLP’, dtype=’map’, fname=’FNLsfc’, startrec=1, totalrec=6 /
&grdvar item=’PSFC’, dtype=’map’, fname=’FNLsfc’, startrec=2, totalrec=6 /
&grdvar item=’U10’, dtype=’map’, fname=’FNLsfc’, startrec=3, totalrec=6 /
&grdvar item=’V10’, dtype=’map’, fname=’FNLsfc’, startrec=4, totalrec=6 /
&grdvar item=’T2’, dtype=’map’, fname=’FNLsfc’, startrec=5, totalrec=6 /
&grdvar item=’RH2’, dtype=’map’, fname=’FNLsfc’, startrec=6, totalrec=6 /
&grdvar item=’HGT’, dtype=’map’, fname=’FNLatm’, startrec=1, totalrec=125 /
&grdvar item=’U’, dtype=’map’, fname=’FNLatm’, startrec=27, totalrec=125 /
&grdvar item=’V’, dtype=’map’, fname=’FNLatm’, startrec=53, totalrec=125 /
&grdvar item=’T’, dtype=’map’, fname=’FNLatm’, startrec=79, totalrec=125 /
&grdvar item=’RH’, dtype=’map’, fname=’FNLatm’, startrec=105,totalrec=125, knum=21 /
&grdvar item=’llev’, dtype=’levels’, lnum=4, lvars=0.05,0.25,0.70,1.50, /
&grdvar item=’lsmask’, dtype=’map’, fname=’FNLland’, startrec=1, totalrec=10 /
&grdvar item=’SKINT’, dtype=’map’, fname=’FNLland’, startrec=2, totalrec=10 /
&grdvar item=’STEMP’, dtype=’map’, fname=’FNLland’, startrec=3, totalrec=10,
missval=9.999e+20 /
&grdvar item=’SMOISVC’, dtype=’map’, fname=’FNLland’, startrec=7, totalrec=10,

missval=9.999e+20 / ,///

0000000000 outer_nx, outer_ny, outer_ nzOO 00000000 (STEMPOSMOISVC)
goddouter nl JODODODOO

QVO RHOOODDOOOODODOOOOODOODDOOODODDOOODOOOoooDoOooooooooao
D000 kmumO0000000O000OO000OO0O0OO0OOO0OO0OO0O0OO0O0OO0O0OODOOOO0O0O0
0000000 upper_qv_type = "ZERO"O DO OO

&PARAM_MKINIT_REAL_GrADS

upper_qv_type = "ZEROQ" "ZERO": QV=0
"COPY": 000O0DODU0O0O0OO0OO0OOUODDDO RHOOOOOOOOO
oooooooooo

~

[grdvar] OO OO0O0 412000000000000000000 413000000000
goooooo voooooooooo v, 000 (V,/V)OOOOOOOOOOOo voooo
ooooooo v, oooooooo v, 000 (V/V,) 0000 [PARAM_MKINIT_REAL_LAND] O
(USE_FILE_LANDWATER) O .true. DO ODOODOOSMOISVC O SMOISDS U DO ODOODOOOODOODO
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oooo
0 4.1.2: [grdvar] OO0

grdvar OO OO ogd

item ooo 04130000

dtype gooon "linear", "levels", "map"O0O O[O
(dtype) O "linear"0 000000000 ("lon", "lat"OO)

swpoint gooooooooo

dd oo

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

Inum ooooo(oo)

lvars oooo

(dtype) O "map"0 0O 00OOOOO

fname ooooood

startrec 00 (item) DOOODODOO t=1 00000

totalrec goooopoopooooooopoo

knum 300ooooon (0000O0)outer_.nzO0OOOOODO

RHO QvOOOOOO

missval 0oooo 0 (0oOoo)
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0 4.13: [grdvar] O (item) OO0 00000000 OCOD0OOODO0O0ODO0OOOODOOODOOOO
gboooboobooboobooooboobobo@moboobooboobOoooobooboon
dooooobodooooobooogseTdoonooooooooon

ooo oo oo (dtype)
lon ooooo [deg.] linear, map
lat ooooo [deg.] linear, map
plev ooooog [Pa] levels, map
+ HGT 00 (D00D0000)0O00 [m)] map
*xx  DENS air density [kg/m3] | map
U oooo [m/s] map
v oooO [m/s] map
wx W oooog [m/s] map
T oo K] map
RH 0000 (QVOoOoOooooooo) %] map
Qv 00 (RHOOOOOOOOD) [kg/ke] | map
xx  QC oooooo [kg/kg] | map
xx QR oogoooo [kg/ke] map
xx QI oooooo [keg/ke] map
*k QS ooooo [kg/kg] | map
xx QG ooooo [kg/kg] | map
*  MSLP oooooo [Pa] map
x PSFC oooO [Pa] map
x  U10 10m 0000 [m/s] map
* V10 10m 0000 [m/s] map
x T2 2m 00 K] map
+ RH2 om 000D (Q2DO0DDOO0DDO) | [%] map
x Q2 om 00 (RH2000000000) kg/kg] | map
* TOPO GCM OO0 [m] map
* lsmask | GCMOOOOO 0:0 1:0 | map
SKINT ooooo K] map
llev ooooo [m] levels
STEMP oooo K] map
sMoIsve | DODO (0D000) 8 map
(SMOISDS OO OOooOooon)
SMOISDS | OOOO (0DOO) [-] map
(SMoIsvC oooooooong)
SST 0000 (SKINTODOOOOODO00) | [K] map
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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

SCALEOQOOOO0OO0OO 5200 53000000000000000000OOODODOOOOOO
ooooo0oDbOboO00ooOo0o0obOboOoooo0ooDoOO 52000 30000D0D0OO0ODOOO
0000000000000 00000000 ™ rubyd (https://www.ruby-lang.org/en/) 00
ooooo

goooooooooooooooooo

$ ruby scale-5.3.3/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

0000000 MPIODDODOOO [PARAM_ATMOS_GRID_CARTESC_INDEX] OO (IMAX, JMAX)O
[PARAM_PRC_CARTESC] OO (PRC_NUM_X, PRC_NUM_Y) OO OOO0ODO 4210000000000
O000O0OXOODO (pPrRC.NUM_X) ODOYDOO (PRCNUM_Y) OODODOODOOOODOOODOO
000o00o0000o0o0U0oO0o0U0o0o0oo0O0 (0D 42.1000000)0000O0DOO0OOO 10O
OMPIODOODOOOOODOOOOOOMPIODDOOO (IMAX, JMAX, KMAX) OOOOODDOOO
gobooboooobobobooboobmoobooobobooboobobooboobobobo
gboboobooobooboooooobooobboooobOoobooooboooboooooboOooobon
ooooMPIOODOOOODOOOO

oboooooobooooboobooooobobooobooboboooooD

000 XOOOOOO = IMAX x PRC_NUM_X (4.2.1)
000 YOOOOOO = JMAX x PRC_NUM_Y (4.2.2)
00000000 = (IMAX x PRC_NUM_X) x (JMAX x PRC_NUM_Y) x (KMAX)

O000@&VAX) ODOOO0OCODOOO0ODOO(PARAM_ATMOS_GRID_CARTESC_INDEX] OO ODOOODO
00000000000000 (42.10422)00000

XOoooooooO =XOoooooDo xbx
YOOOOOOOO =YOOOOOOO xby

O00000ooooob042330000000000(MDX, DY) O [PRAM_ATMOS_GRID_CARTESC]
goooooooooOo0oOoOoooooOo0oooooDoooOooOoOoo MPIODOOOODODOOO
gbol1ooMPIODOOOOODOODOOOODOOOODODOOOOODO

ooobooooMPIODOOOOOOO0OOOOO0ODOOOODOOOOOOOOODOOOOOO
O pp.conflinit.confUrun.conf OO OD0OO0O0O0O00O000O0O0OOOOO0OOOOOODOOC
ooooo

4.2.3.1 MPIOOOOO

MPIOODOOOOOOOOOOD [PARAM_PRC_CARTESC] 0O OODOOOSCALE-RMODOOOOO
ooOoMPIOOOOOOOOOOOOOOOOOOOOOOOOOOMPIOOOOODOOOCODOOO
ooOodoo2-MPIDOOOOOOOOODOOOOOOO4-MPIOOOOOOOOODOOOOOOOO
MPIOOOODOOOODOOOOpp.confdinit.confl run.conf 0 O [PARAM_PRC_CARTESC]
OO00C0OC0ppOinit 00000000 OOCODODOO

&PARAM_PRC
PRC_NUM_X = 2, ;XOOOO0OOOOOOC MPIOOODOD
PRC_NUM_Y = 1, ;YOOOOOOOOOMPIOOODODO

/
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IMAX

15

‘DY

JMAX | | | =

»PRG_NUM_Y

pe000000 = pe000001

.
PRC_NUM_X

04.21: 0000000000000000O0O (DX, DY)OMPIOUOODOOOOOOOO (IMAX, JMAX)O
MPIOOOOO (PRCNUMX, PRCNUMY) OO OOOOOOOOO100 MPIODOOOOOOOOO
gooooao

MPIODODOODOUODOODOPRCNUM_X x PRC.NUM_Y OOOOOOODOODOODOODODOOXOO
ooo0bD20000Y0O0O0O0DOOOOODOOOOD2-MPIOODOOOOODOOOOODOOOO
ooooMPIOODOOOOOOMPIOODOODOOOOOOOOOOOOODOOOOOODOO
gbgbooogoobogboobobobobobaobooooboboboboboboboboba
goooboooobooo

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

4.2.3.2 00000000

00000000000 (#**.conf)d [PARAM_ATMOS_GRID_CARTESC_INDEX] 0O OOOOOO
obooooobooooobo MPIDOODOODOOOODOOOOOODOOOOODO

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 97, .00o0n
IMAX = 20, 00000000 XO0000000
JMAX = 25, 00000000 YODODOOODO

/

4.2.3.3 000000000

042350000000000000000000000O00O0O0O0O0OODOOOO0OOOOOOO
ODO000O00DO0000O0C0OO00O00O0b0O00Db00OO0O0O(PARAM_ATMOS_GRID_CARTESC]
00 (X, DY, DZ) 00000000 DO0OU0O0DOUO0OO0OUDOOUO0OD (OO0 [m)o
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&PARAM_ATMOS_GRID_CARTESC

DX = 500.DO0, ; XO0O0O0O0O0OO0OO0OOoOooooo
DY = 500.DO, ; YOOOOOOooooooo
DZ = 500.DO0, ;20000000000000
/

0000000000000 000000000000000000000000000000
00000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
00000000000000000 [PARAM_ATMOS_GRID_CARTESC]I OO (FzZ(:))OOODOOOO
00000 P0000042200000000000GzZ(:))0000000000O0O00OO
O [PARAM_ATMOS_GRID_CARTESC_INDEX] 00 (XMAX))0OOOOOOOO0OOOOOOODODODODOD
00000000000000000000000000a0

@ARAM_ATMOS_GRID_CARTESC \
DX = 500.D0, XOO0O 00000 (000) [m)]
DY = 500.DO0, YOOOOOOO (OO0) [m]
FZ(:) = ZOOOOODO0OOOO0O0O0000 [m]

0 80.000000000000000 ,
0 168.00000190734863 ,
0 264.80000610351567 ,
U o0ooooooo
14910.428862936289 ,
15517.262523292475 ,
16215.121232702089 ,
17017.658748523147 ,
17940.576891717363 ,
19001.932756390710 ,
20222.492000765058 ,
BUFFER_DZ = 5000.DO,
BUFFFACT = 1.0DO,

\ /

oboooOobo0o omO0O0OO0OO0OO0OO0OO0OO0OOOO0OOODOOOODOOOOOOOOOOOOn
ggodobobbbooooooobobboood

goodboboboooobobooobobbobooboobobobooboobobobob
00000000000000 textttscale-5.3.3/scale-rm/util/makevgrid/0 O O make_vgrid.£90
000 Fortran O OOO0O0OO0O0O0O0OO0OO0O0DOOOOOOODOOOOODOOODOOOOOOODO
oboooooobooboooooobo (Pz(oH))OOoOoO0oOoDOOobOOoOO0O0oDOOobOobOOOoDOOobOOoon
goooooooogn

Ooooooogog

4.2.3.4 00000

SCALE-RMOO0OO00O0O0OQOOODOOOODOOODOOO0OOOODOOOOODODOOOOOn
gbobooogoobdboboobobooooboobooboboobonoooooobaona
gobooobooobooobooboboobboobbooobboobooboboobboo

00000000000 0D000000000000000000000000000000000000000000
gooooOooooOoO0oO0O0oOoO0oO0O0O0bOOoOO0OO0O0booOoOO0O0
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FZ

(kmax)

FZ

(kmax-1)

FZ

(kmax-2)

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

00000000 (efolding time) 0000000000000 OOOOOOOOODOOOOOOO
gboboobobooobooooboooboooobooobooooboooooobooooboo 200
000 [PARAM_ATMOS_DYN] OO DODOOO

1. 0000b00oo0oooo
(ATMOS_DYN_wdamp_layer) D0 DO0OO0OO0D0O0O0O00OO0OO0OO0ODODOOOOOODOODOOO
goo

2. 0000000000 mOOO
(ATMOS_DYN_wdamp_height) 0000000000000 0O00DOO0O0OO00O0O0ODO
goo

gboboooobooobboooobooooboooboboooobooooooobooobooobooobooobobooon
0000000 (ATMOS_DYN_wdamp_layer) DO OO OO0

0000000000000 0000 (ATMOS_DYN_wdamp_tau) 00000 (DO0OO0O)O
0000 (TIMELDT_ATMOS_DYN) OO0 OO00DOOOO0ODOOOOO0ODOOOOODOOOODOOD
(TIME_DT_ATMOS_DYN) O 10000000000 0OOQOCO (TIME_DT_ATMOS_DYN) OO OODOO
427000000000 000O000O0O0DO0DOO0 4312000000000

4.2.3.5 000O000OO0O0OOO0OO

oboboobobooobooboboobooooooooooboooooooooooooobooobon
oooooboooobooobboboooooooobooooooboooooobboooboooDbo
gboobooboooobobooooboooobooboooooa
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04230000000SCALE-RMOOOOOOOOOOOOOOOOOOOOOOOO0O000O
obooboooooooboooboooobOooobooooooobooboooooboooobooOoooonn
oboooooboooooooboboooboobooon

ooog

O00000D0OCO0DOO0OD [PARAM_ATMOS_GRID_CARTSC] DD O OOOOOOOOODOO
gboboobobooobooboboobobooobobooooooboboobooooboOoobooooDn
2000000

1. (BUFFER_NX, BUFFER_NY, BUFFER_NZ) OO O0O0OO0O0O0O0OO0OCODOOO

2. (BUFFER_DX, BUFFER_DY, BUFFER_DZ) 00 O00O0D00000 (0OO)m]O0O

gboboooboooboobbooboooobooobooooooboooboobooobobooooDo
obobooobobooooboooooboooobooobobooooooooboooobooobobooobooooDn
goooobooooboooboooboobooooboboobooooboooobooobooooDbooDbo
000oo000o0o00oO0o0oOoU0Oo0o0oOoO0o0OoO0D0OOoU0OO00D (Coboooooo
00)00000oO000ooO0o0oUooOoooooOoUoo

oboooooboooooogoo

&PARAM_ATMOS_GRID_CARTESC

BUFFER_NX = 30, ; XO00ODO0ODODOoooboboooooo

BUFFER_NY = 30, ; YOOOOOOOODOODOOoDOOoDooo

BUFFFACT = 1.DO, ; 000000000000 0000O0UOU0OD0ODUO (OODOOO
1.0)

/

&PARAM_ATMOS_GRID_CARTESC

BUFFER_DZ = 5000.D0, ;Z00000000000000000000000 (000) [m]
BUFFER_DX = 300000.D0, . X00OOO0O0D0D00000000 (000) [m]

BUFFER_DY = 300000.D0, ,YOODOOOOOOOOO0OO0O0O00 (000) [m]

BUFFFACT_Z = 1.20D0, .Z000000000000000000000000
BUFFFACT_X = 1.05D0, . X0O0O0OO0O0D0D00000000000000000
BUFFFACT_Y = 1.05D0, . YOOOOOOOOODOOO0O0000000000

/

XO0O0OoOooOooooooooooooooooooooo0oD ipbuff OO0 (BUFFER_NX) OO
000 (BUFFER_NX) 0O OO0 (BUFFER.DX) DO OODODO OO ibuff O

ibuff
> BDX(n) > BUFFER_DX

n=1
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IBWH&

3

DZ X (KMAX — kbuff)

[~ < dhmnd

BUFFERy DX X (IMAX X PRC_NUM_X BUFFERy
— 2 X ibuff)

0423 000000000000O00000O000O0OOOO0ODOOO0ODDOO0O XZOOOOO
oooooyzooooooooooooo

0000000000 000000000000000000000000000000 BUFFERy
(= S°iPUEE ppx(n)) O (BUFFER_DX) 000000000000 D000000000000000

00000000000000000
DX X (IMAX x PRC_NUM_X — 2 x ibuff)
0000000YODOOZOOODOOOOOOOOOO000O00Z00 0000000000
DZ x (KMAX — kbuff)

Uooo0oooboobo0Okeuff 00000000 0OO0O0O0OOOODOO

gobobooobooboboooboobooooboobooooboooooobooooOoooboooon
OOO0OSCALE-RMOOOOOOQOOCOOOOOOOOOOOODOOOOOOOSO0ODODOODO
oboooboooobobo2o040000000000000000O0O00DOO0OOOODOODODOO
gbobooobobooooboooboobooboooooooboobboo0oobooobooDn
gbooobooboooboobooooboboooboobooooono

O0000000o0O0O00b00O00D0D [PARAM_ATMOS_GRID_CARTESC] OO0 (DX, DY, DZ) O
00000o0o0ob00o0ooboOobO@urrrFACT) O 10000000000 O0ODOO00OOOO0OOODOO
000000oooo0ooooooDbo0o0O0o0o0oob (BUFFFACT) DOOODODOODODOOOOO
0000000000000 00D00OD00O (BUFFFACT_X, BUFFFACT_Y, BUFFFACT_Z) OO0OD0O0ODO
(Fz(:))OOOOUOOOOOOOOOOUOOOOO (0 4233000)0000000000000
ozOooooooooooo

0000000000 (BX)DOOOODOOOOOO

BDX(n) = DX x BUFFFACT"
gbdbOn0bOO00O0OO0bOObOODODOO0OOOODOO000DbO0OOObOO000bO0bO0ObOO0bODbO

O00000D (BUFFFACT=1.0) 0000000000 D0ODODOOODO (BUFFFACT=1.2) DOOOO

57



000000000000 00012000000000000 BUFFFACT) DOOOODODOOO
oboobooboooboobobo 1o0001200000000000
OO000O00000000 BUFFERy U O

BUFFFACT®E _ 1
BUFFFACT — 1

BUFFERy = DX X

0000000000 (BUFFERLDX) DOODODOOODOOODODO (BUFFFACT) ODOOOODOOOO
0000000000000 @UFFERLNX) OO0ODOOO0OOOOOO0OOO0OO0ODODOOO

gbooooboooobooboo

0000000000000 O00DOO [PARAM_ATMOS_BOUNDARY] OO OODOOOOOOODOO
00000000 [PARAM_ATMOS_BOUNDARY] O O (ATMOS_BOUNDARY_TYPE) 0OOOOOOO (O

4.2.1)0
0 421: 000000000000
O oooono
NONE gboooood
CONST gbooooooboooogoobooo
INIT gooboooooooo
OFFLINE 00000000000000000000 (O0O0Ooon)
REAL 0000000O0U00o0O0o0oo0o0oU0Do (oboooo)

0000 [PARAM_ATMOS_BOUNDARY] 0D ODOOOOODOO.
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/D

ﬁPARAM_ATMos_BUUNDARY
ATMOS_BOUNDARY_TYPE = ’NONE’,
ATMOS_BOUNDARY_IN_BASENAME = °,

ATMOS_BOUNDARY_IN_CHECK_COORDINATES \

= .true.,

ATMOS_BOUNDARY_START_DATE \

= (/ -9999, 0, 0, 0, 0, 0 /),
ATMOS_BOUNDARY_UPDATE_DT = 0.0DO,
ATMOS_BOUNDARY_INTERP_TYPE \

= ’lerp_initpoint’,

ATMOS_BOUNDARY_OUT_BASENAME = ’’,
ATMOS_BOUNDARY_OUT_TITLE \
= ’SCALE-RM BOUNDARY CONDITION’,

ATMOS_BOUNDARY_OUT_DTYPE = ’DEFAULT’,

ATMOS_BOUNDARY_USE_DENS = .false.,
ATMOS_BOUNDARY_USE_VELZ = .false.,
ATMOS_BOUNDARY_USE_VELX = .false.,
ATMOS_BOUNDARY_USE_VELY = .false.,
ATMOS_BOUNDARY_USE_POTT = .false.,

ATMOS_BOUNDARY_USE_QV = .false.,

ATMOS_BOUNDARY_USE_QHYD = .false.,
ATMOS_BOUNDARY_VALUE_VELZ = 0.0DO,
ATMOS_BOUNDARY_VALUE_VELX = 0.0DO,
ATMOS_BOUNDARY_VALUE_VELY = 0.0DO,

ATMOS_BOUNDARY_VALUE_POTT = 300.0DO,

ATMOS_BOUNDARY_VALUE_QTRC = 0.0DO,
ATMOS_BOUNDARY_ALPHAFACT_DENS =
ATMOS_BOUNDARY_ALPHAFACT_VELZ = 1
ATMOS_BOUNDARY_ALPHAFACT_VELX = 1
ATMOS_BOUNDARY_ALPHAFACT_VELZ = 1.

1

1

[

ATMOS_BOUNDARY_ALPHAFACT_POTT =
ATMOS_BOUNDARY_ALPHAFACT_QTRC =

.0DO,
.0DO,
.0DO,

0Do,

.0DO,
.0DO,

ATMOS_BOUNDARY_SMOOTHER_FACT = 0.2DO,

ATMOS_BOUNDARY_FRACZ = 1.0DO,
ATMOS_BOUNDARY_FRACX 1.0DO0,
ATMOS_BOUNDARY_FRACY 1.0D0,
ATMOS_BOUNDARY_TAUZ = DT * 10.0DO,
ATMOS_BOUNDARY_TAUX = DT * 10.0DO,
ATMOS_BOUNDARY_TAUY = DT * 10.0DO,
ATMOS_BOUNDARY_LINEAR_V = .false.,

ATMOS_BOUNDARY_LINEAR_H = .false.,

\\\fTMUS_BOUNDARY_EXP_H = 2.0D0,

00000000000 4210000 \
;000000000000 (OFFLINE OO0 0 REAL type
ooo)

;oo0oobooooooooocoooooooobooo
O

;00000000000 (REAL type 10O 00)
;00000000000 (REAL type D0 D0 D0)

;0000000000

same_parent: 000000000000 O00O0O (O
ooo),

nearest_neighbor: DO UO0OOOOOODOOODOO
og,

lerp_initpoint: 2000000000000 0O0OO
goooooooooon,

lerp_midpoint: lerp_initpoint UOOODOODOO
oooooooooooooooooooonon
;ooo0o00000000000000004

;0000b0o00o0ooboooo

;0000000 (REALA or REALS)
,00ddooooooooooog
ywOOOOODODODOOOoOoOOooo.
,ud000O00ooooooooag.

;o vOOOOOooooooooo.
;0000000o0ooooooo.
;00dobooobobooobooon.
;,0000b000oooooooaoan.

;wODO (CONST type DO DOODO)

;ul 0 (CONST type DO DO ODO)

;vODO (CONST type DO DOODO)

;000 (CONST type 000 DO)

; 00000 (CONST type DO O DOO)
;000000 1/7000.

cwOOooooo.

.u000ooo.

.vOOooooo.

.9000000.

,0ooooooon.

;000000000 b0o0o0ooobooOoooao.
;z000000000O0O000OODOOOOOOOg.
;xQoooo.

;yooooo.

; 000000ooUooooooog (g).

; 000o00oouooooooo (0).

; 0000000000000 O0O (0).
;z0OO0OOO0OO0OO0O0OO0O000O0O000O. .true.
poobobooobobooobobuooobboooo.
;x, yOooooopoDooooobooooooo.
true. 00 000000OO0ODOOOOOOOOODOOO
0.
;000000000 booooooon. 4///
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gboooooboboooooobo

Ok i

ot = —O¢A¢k7i,j (423)

nudging

ta <A¢k,i—1,j + Adp,it1,j + Adrij—1 + Adrijr1 A¢k,i,j>
S 8 2 k)

OO000000000A0O0DOO0O0O0O0O0DOO00O0DOOas =axATMOS_BOUNDARY_SMOOTHER_FACT
Oo00«O0 300000000 o, 0y, JO0000000OC0OC0O0OOOOOODODOOOOOOO
obboebOoOoogonO

d
e=max|1-— 0, (4.2.4)
BUFFER x ATMOS_BOUNDARY_FRAC
oooodOo0000000000000 (ATMOS_BOUNDARY_LINEAR_V) O .true. 00000
Q, = ez/Tz, (425)
.false. 0O OODO
o, = sin®(re,/2) /T, (4.2.6)

000000007, 0 (ATMOS_BOUNDARY_TAUZ) 0000000 DOODODO(ATMOS_BOUNDARY_LINEAR_H)
O.true. OO OO0
Oy = €y /Tas (4.2.7)

.false. OO OO0
oy = ey exp{—(1 — e,) x ATMOS_BOUNDARY_EXP_H} /7. (4.2.8)

0000q,00,000000000000000
r000(d=0)00000000000000000000000000000000 1/e000
000000424000 20000000A¢0 two-grid 00000000 7/ATMOS_BOUNDARY_SMOOTHER_FACT
0000 1/e0000070000000000(TIMELDT) 0 1000000 (TIME_DT) 00000
0427000000000
[PARAM_ATMOS_BOUNDARY] O O (ATMOS_BOUNDARY_TYPE) 0 REALO OO0 O00O0O0000000
00000000000000000000000000000000(ATMOS_BOUNDARY_USE_VELX),
(ATMOS_BOUNDARY_USE_VELY), (ATMOS_BOUNDARY_USE_POTT), (ATMOS_BOUNDARY_USE_QV) 0O OO
0000000000000 000000000000000000000 (04.2.1030000)0
00000000000000000000O0000REALOOOOOOOOOOOOO00O0O0O00
00000000000000000000000000000000000 (0 423400
00)0
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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

///ibARAM_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

4.2,5 00000

SCALE-ERMODOOO0O0O0ODOO0DO0OO000ODOOO00OO0ODO00oooooooooooooog
I A o W
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[radian] 0 0000000000
Omax = arctan(RATIO x DZ/DX)

ooogbDzZO DXOOOOooooobooobooooobooooboooboooooooobobooobo
0000ooOo00o0oDo000oooo000DOo00OU0O0OoRATIOD 10DDODO0DOO0ODODOO
OO00000oooO00Oolo0O0OO0OOoOOOOOoOoOO0OCORATIOOOOOOOOOODOOOO
OO0O0O0O0O0O0000DO0O00000000000000000O0OgSCALE-RM OO0 RATIO
oboooooboo0b0O0boOobono

scale-rm_pp 000000000 OCOOO00O0 SCALEOOOOOOOOOOOOOODODOOOO
0000000000000 pp.conf 0 [PARAM_CNVTOPO] OO DOOOOOOODDOOODO

ﬁDARAM_CNVTUPO \
CNVTOPO_UseGTOP030 = .true., ; GTOPO30 DO DOOODOOOOOOY
CNVTOPO_UseDEM5OM = .false., :DEM50M 000000000007
CNVTOPO_UseUSERFILE = .false., .00000000000000000?
CNVTOPO_smooth_type = ’LAPLACIAN’, : O00OD0O0ODOO OO0 OO0 0

(OFF,LAPLACIAN,GAUSSIAN)
CNVTOPO_smooth_maxslope_ratio = 10.D0, ;0000000 DZ/DXOO00O00OO

CNVTOPO_smooth_maxslope = -1.DO0, ; 00000000000 [deg]
CNVTOPO_smooth_local = .true., ;0000000000000 DOO000D0DDODbOOoO00oo
oov?

CNVTOPO_smooth_itelim = 10000, ; 00o0o0oooooocoooo

CNVTOPO_smooth_hypdiff_niter = 20, ;000oooooooooooon

CNVTOPO_interp_level = 5, ; 0b00bobobobonog

CNVTOPO_copy_parent = .false., ; 0000000oooooooocooogooooo
oov?

\L J

SCALE-RMO0O00OOCOO00O0DOO0OO0O0OODOOOOO0DODOO GTOPO30 0 DEM5SOM OO
00000000000 scale-rm_pp 000000000000 ODOOODODOOOODOO (O 426
0000) 0000000000000 0O0OD0OO0OO0OO0OO0OOO0O0U00O0O (CNVTOPO_UseGTOPO30) O
(CNVTOPO_UseDEM5OM) 0000 true 0000000000 OOOODOOOOOOOODOOOO
ooo

e GTOPO3O DD UIODODDOOOODOOOODOOOODO
e DEMSOM DO OODOODOOODEMMOM DOOOODOOOODOOOODOOOOD

e JOODOODOOODO

0000000 DO00000000oooooo0ooo0o0oooooOoOo so0o0o0oooo
0000000000000 (CNVTIOPO_interp_level) 00000 OD0OODOOOOOOOOOO
0000000000000 00o0o00U0o0000o0oD0o0o0U0o0o0oU0o0ooOoooOoon
000000000 200000000000 (CNVTOPO_smooth_type) OO O0OOD0ODOODODO
000000000 D0D0D0OD000DO0D0ODOO0DO0ODO0ODODODODODODOoDoOOoOOOOn
06 000000000000 O0ODOOODODOODODOADO (CNVIOPO_smooth_maxslope_ratio)
00000000000 D0DO0O0D RATIODOOODDODOODODOODODOOODDODOOODOOd
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(CNVTOPO_smooth_maxslope) OO0 ODOODOOODOODOODOOODOODOOCOOODOCOODOOO
OO 10000 OO DO ODOO(CNVTOPO_smooth_itelim) OO0 OO0OOO0D0OOO0DOOOOODOOODOO
(CNVTOPO_smooth_local) O .true. DO UOODO0O0DO, 000000 0O0OOOOOODOOODOOO
gogoooboboboooooooboobo

goboooooobboooooboooooooooobboooobbboooobbDboooooo
00000000000 0ODObOO00000O0ODODOO000OODODbOO000OO0O0DODOO(CNVTOPO_smooth_hypdiff_niter)
ggodobobbotodoooooobbbboooooooboo

(CNVTOPO_copy_parent) 0000000000 OO0DOOODOOODOOODODOOODOOOOOOO
ggbobooobooooboooboooboob0boobDbooobuooboboobboobobo
goboobooobooobooobooboboobobooboboobobobObooboooboo
oo0oo0ob0o00oDO0o0bOo00o0obbo0o0obo0o0DbOOn (CNVTOPO_copy_parent) O .true.
gooboobobooboobooooooooooooooooooboboobobobobobobo
(CNVTOPO_copy_parent) 0 .false. 00000000000 0OO (CNVTOPO_copy_parent) O OO
goboboooooo 42101 0boboboboooo

4.2.6 O0U00UOOOOOOOOO

(CNVTOPO_UseUSERFILE) O .true. 000000000 O0DODOQO scale-rm_pp
[PARAM_CNVTOPO_USERFILE] DO 0OOODOODOOOOODOOO. ODO0O0OOoOOoboOooO

@ARAM_CNVTOPO_USERFILE \
USERFILE_IN_DIR = "./input_topo", ;guooboocooboocoooooooao
USERFILE_IN_FILENAME = "GTOP030_e100n40.grd", ;000000000
USERFILE_DLAT = 0.0083333333333333D0, ; 0000 (00 ,degree)

USERFILE_DLON = 0.0083333333333333D0, ; 0000 (OO ,degree)

USERFILE_IN_DATATYPE = "INT2", ;000000 (INT2,INT4,REAL4,REALS)

USERFILE_LATORDER_N2S = .true., ;0o0boooooooobooooboooo
oooooo?

USERFILE_LAT_START = -10.DO, ; 00000000 (00 ,degree)
USERFILE_LAT_END = 40.DO, ; 00000000 (OO0 ,degree)
USERFILE_LON_START = 100.DO, ;00000000 (00 ,degree)

;00000000 (00 ,degree)

USERFILE_LON_END = 140.DO,

\ /

O0O0O0ODDOGTOP030_e100n40.grd 00000000 OODOOOOODOOOOO ./input_topo
gooooooboobob 4000000 100000 10000000 14000000000OC
goobobbboooooooboo soobobobobboobooUooobobbOoOogog eo00d
godOd 48000000000 20000000000 00000000O0O0DODOOOOOO0O0O0O
USERFILE_IN_DATATYPE O O OO GrADS(direct access) 0000 0000000000000 O0O
ooog
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/D

427 0OO0OO0OOOOOOOOOOO

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

4.2.71 00000DO0ODOOOOO

(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 4272000000000 (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

4.2.7.2 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

4273 0000O0ODOOO0ODOOOOO

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
obooooooboooooboobo 429000000000

4.2.74 000000OO0OO0ODOODOODOOOO

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

4.2.8 U0O0OOOOOOOOOOOOOO

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.
/
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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.
00000000 OparallelNetCDF OO OOODOOOOO0OO0OOOODOOODOODOOOOOOODOO
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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4.29 0O00O0O0OOOOOO

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
O0O00O0O0ODO0O (RESTART_OUT_POSTFIX_TIMELABEL=.true.) O0OO0O

gbobooobooooboooooooboboooobooobooooooboobooooboooobooon
gboboogbbobobuooooboabobobobooboobobobaoooobaobobonod
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00000DOo00oo0DoOooooooooo00oooooo00oooooOooooooDn
oooooooooo
000000000000 DOO000000D0DO0O (RESTART_IN_BASENAME) OOOOODOOO
0000000000000 000000000000000000 scale-rm_init 00000
init_x»x000000000000C0O00000O0O0OD0O0O0O0O0O0O0O0OO00OO0DO000OO0n
(RESTART_IN_POSTFIX_TIMELABEL) OO (RESTART_OUT_POSTFIX_TIMELABEL) DO OOOOO0O
(RESTART_IN_BASENAME) 0000000000000 0000D0OOOOOO(RESTART_IN_POSTFIX_TIMELABEL
= .false.).00O0O0O
O00000D000DO(RESTART_IN_BASENAME) ="restart1_d01_20070715-000000.000" 00000
O000O0O(RESTART_IN_POSTFIX_TIMELABEL = .true.) OO0 (RESTART_IN_BASENAME) ="restart1_d01"
0000000000000 000000000000000000000000 (TIME_STARTDATE)
0O (TIME_DURATION) OO OOO0O
0000000000000 D00000000 scale-rm_init000000000O0OOOCOO
ooooooooooo

&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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4.2.10 OJ00O0OO0OOoooooon

gobobobooboboobooboboboboooboooooooooooooooooooboo
gbooooo42s500300b000000000000000O00DOOOOODOOOODOOO
gbooobooobooboobooboooboooboobooooooobobooobooooboooobooon
oboboooboooboooboboobobooobbobOoooboooooooboooboobooooboooboonn
gobooobooooboobooobooboooobobooboooboooobooooobooooDbooDo
gbooboobobo@mooboooobooooboobooooboobooooboaon

gbooooobooooboboooobooon

o IO DO

gbooooobooogon
obooobooooooboooobooobooobooboooooobboooooooDn
oood

gbooaoboodaooadaod
goooooboboboboboooobooobobooboooboboobobo
gboooog

e OO OOOODOO

goooooooo
ob0ooooobooboobobOoocoooooobobOooooobooboboOobooon
gbooogobooooooboooooon

ooooooooo
gooooboooooobooooobooboooooboooboooDooobooboooDo
gboooboobooobooboboooobobooboobooooboboooOoboOoon
SCALE-RM v533 0000000000000

00000000000000000000000000000000000000000000
0000000000000000000000000000000 (AY)00000000000
00000000000 0000000000000000000000000000000000
ooo

0D00000000000000000000000000000000000000DXa;/DXde20
000000000000000000000000000000000000000000000
O00O00O0OO0SCALERMOOOS0000000000000000

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

4.2.10.1 0O0OO0O0OO0OO0ODOODOOOOO

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

obooobooobobooobobooobobooobooboonog pp.do2.conf 00 0OO00OO
ubbooobooooboobo0oobOoobo0o0ooOdn topo_dol.pexxx.ncO00DOOODOMO
gbooooood
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relaxation
region

relaxation
region

el P

computational domain

lateral boundary lateral boundary

0426 000000000000 0O0OC0OOOODOOODODOOODOOODOOOOOOOOD HALO
gbbooooooooboobobooooboooboobooooobooobooboooooooonn
gbobobobobobobobobobobobobooooboobooboooooooboooon
obobooboooooooobboooooobooobooooooobooboooooooooDn
obooooobooobooboboooobobooboobobooooobobooo

ﬂPARAM_NEST \
OFFLINE_PARENT_BASENAME = "topo_d01", gbooooobooooboo
OFFLINE_PARENT_PRC_NUM_X = 2, 00O 0ODOPRC_NUM_X
OFFLINE_PARENT_PRC_NUM_Y = 2, 00O00D0PRC_NUM_Y
LATLON_CATALOGUE_FNAME = "latlon_domain_catalogue.dOl.txt", UO0OO0OO0OOOOOO0O
/

&PARAM_CNVTOPO
O 00O0oooooo

CNVTOPO_copy_parent = .true., gboobooobooobooo
ooo
/
&PARAM_COPYTOPO
COPYTOPO_IN_BASENAME = "topo_dO1", gbooboooooboog
ooooo

COPYTOPO_TRANSITION_DX = xgboooboogo
COPYTOPO_TRANSITION_DY yoboooooo
COPYTOPO_ENTIRE_REGION = .false., gboobooboobooo
gooooooooo
COPYTOPO_LINEAR_H = .true., J

\
[PARAM_CNVTOPO] O (CNVTOPO_copy_parent) O .true. 000000000000 ODOOOOO
00O (COPYTOPO_ENTIRE_REGION) DD O ODODOOOOODOOOOOODOLOOODODOOO
goboboooboobg.true. 000000 O0OODOODOODOODOODODDOODO
(COPYTOPO_LINEAR_ H) OO OOOOODODODOOOOOOODODOOOO(COPYTOPO_LINEAR_H) O .true.
gooboobooooboooboooboobobooobooboboUbDbooboooboo

o
| |
(S
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000000000 (copYTOPO_TRANSITION_DX) O (COPYTOPO_TRANSITION_DY) DOOOOOO
oboboooboooboooooooobOoooboooooooooboooooobboOooooooDn
ooog

goooon

obooooboboooooobooboobooobooboboooboooboooooboooboOoooon
gbobobooooooobooboboboobosgbobobobooooooboobobobo
goo

$ mpirun -n [0 O00OO0O] ./scale-rm_pp pp.dO0l.conf
$ mpirun -n [ODOOOO] ./scale-rm_pp pp.d02.conf
$ mpirun -n [0DOO0OO] ./scale-rm_pp pp.d03.conf

4.2.10.2 0000000O0O0OCOO0OO
000200000000000000000000000000000
e J0OIDOOOODOODOOOOO
e J000OD0OO0DDODODOODOOODODOOOOODOOOD
000000000000000000000D0000000
1. 000000000000

2.000000000000C00O0OO/O00000C0O00OOOODOO0OCOOO/ObOOOO
oood

3. 0000000 /000000000oUD0DOo0oUoUooo

goboboobooobooboobooobo

oboooooogd

0000000000oooo0oo0O000000D0oooooOOoO0OO000D0O0DoDOooDDOODO
0000000000000000000M 0000000000000 0(0 42.10000)0
00D0O0O0O0O0O00DODOO${Tutorial_dir}/real/sample/USER.offline-nesting-parent.sh
OUSER.shOOOOOO0OD0 mkedODODOOO

ooooo0oooOo0ooo0obooO00oDOoO0oOoOo0oOo00ooOoOOoooOoOUObDoOoOoD 00
gooooooooo

e J0IU0OIO0OUOUOUODOUDODDOUDOUOULODDODO/OOOUOOUOOOUD
goooooo

e 1000 /0000D000UDDOODOOOOO
e JO00IDOO0OOOODOOLOOODOODOOOODODOOOOOODOOOODOODN

e JO0OD0OOODOODOOUOODOODOOUOODOOLODOODODOOOODOOOODOO

(0]



e JO00ODOO0ODODLOOOOODODODODLOOLO DODOOOOt=00D0ODODOOOOO
goooogd

obooboooobooooooooooboobooobooooooOoooboOoooboooobooOon
obooooboobooboboooobooon

&PARAM_DOMAIN_CATALOGUE
DOMAIN_CATALOGUE_FNAME = "latlon_domain_catalogue_dO1.txt", goooooooooooo
O
DOMAIN_CATALOGUE_OUTPUT = .true., gooooooooooa
/

000000000000 .true. 00000 (00000000 ) latlon_domain_catalogue_dOl.txt
poboooomooooooooooooOOOOo0ooooooooooo0odgooooooon
0000 ppO000O0O00O00O0OC0OO0O0O0OCOOOOOOOOOOOOMPIOOOOOOOO
ooooooooooOooOoOoOoOOO0O0O0O00
oooooooooooOoOoOOOOOOOOOOOOOOOOO

@ARAM_FILE_HISTORY
FILE_HISTORY_DEFAULT_BASENAME = "history",
FILE_HISTORY_DEFAULT_TINTERVAL = 900.DO, gooooooboobooooog
FILE_HISTORY_DEFAULT_TUNIT = "SEC", FILE_HISTORY_DEFAULT_TINTERVAL OO O[O
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 OO0D0O0OO0DOOODOOOOOOO0OODOODOOODO
gboboobobooooboooooooobooboobooboboooboooooobobooooboOooDo
0000000000000 OO[PARAM_FILE_HISTORY] ODODOOOOOOO0O 428000000
ooo

gbooboobooobooboboooobobooooooboo

@ARAM_RESTART \

RESTART_QUTPUT = .true.
RESTART_OUT_BASENAME = ’restart_d01’,

/

&PARAM_TIME
TIME_DT_ATMOS_RESTART = 900.DO, 00o0000000000000
TIME_DT_ATMOS_RESTART_UNIT = "SEC",
TIME_DT_OCEAN_RESTART = 900.DO, 000000000000000
TIME_DT_OCEAN_RESTART_UNIT = "SEC",
TIME_DT_LAND_RESTART = 900.DO, 000000000000000
TIME_DT_LAND_RESTART_UNIT = "SEC",
TIME_DT_URBAN_RESTART = 900.DO, 00o0000000000000
TIME_DT_URBASN_RESTART_UNIT = "SEC",

\L /

gbooooboooooboobo429000000000

O00000000000000 [FILE_HISTORY_ITEM] 0000000000 /00000000O
gbooboobobobobobooooooooboboboobboboboboboooboobobo
gboobooboooboobobooobooboooobooooobooboo
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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

(00oO0DoOoUOOoOoULOUOOoOooDoOUOoOooDO)

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

O00000D00OOscale-rmO000000O00O0O0O0ODO0ODOOOO

gbboooobooobooooboooboobooobooobooooooobooOooobooon
obobooobooobooobboobooobooobboooboooboobooooboboooboOoooDn
goboooooooooboooboobooooobooooooobooobobooooobooDo
gboooobobo 2emO0000C0CO0OO0O0ODOOOOCOOODOOOOOODOOOOOOODOO
gbbooooboobooboboooboboooobbooooOooobooobooboooooboOooDbo
obooooood

000U0oo0oOooo/Oo0ooooooo

0000000000000 00@MO0o0oooooouooo(D42.10000)0000000
Ooo0oDboOo0o00ooobDDO ${Tutorial_dir}/real/sample/USER.offline-nesting-child.sh
O USERsh OOOOOOO0ODO make DOOOOO

000000000000 0o0000o0U0oO0U0oO/000D0o0o0ooO0oUoooUooOO
goooooOoooooooobooooobooogooo
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ﬂPARAM_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) OO OOOOODOQO [PARAM_NEST] OOODOOOOOO
oooooboooboobo0oooboooboobo0ogbooOn (OFFLINE_PARENT_BASENAME) [
O000D0000000DO0O00000D0DD (OFFLINE_PARENT_PRC_NUM_x) OOO00ODOOOO
0000000000000000000000 (run.dol.conf) 000000 OOOOODOOOO

0000000000000 O00Oscale-rm_init 000000000000 /00000000O0O
gbogboooooooobooboboboboboboboooooooboboboobobobo
gboooooboooood

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

googobooon

O00/00000000000000OOscale-rm00000000OO0OOOOOOOOODOODO
ODOO000O00D00DO00DO0010D00000D00000 Orun.d02. conf [0 [PARAM_ATMOS_BOUNDARY]
0 (ATMOS_BOUNDARY_UPDATE DT) DU D OODOOODOOOOOODOOODOOODOODOODO
gbobobooooooooboooobooooboobboooooobooboooobooooboboooDbo
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gbooooboobooboboooooboooooboaon

&PARAM_ATMOS_BOUNDARY

00 oobooogoo
ATMOS_BOUNDARY_UPDATE_DT = 900.DO,

/

gboboooboooooobooooooooooooboooooooooboOoooboooobobooooon
oboboobobOoboobooboobooboooobooooboooooooooooooooooon
Ooo0o/o0o0oooon

4.2.10.3 0O0OOOO0O0OODOOOOOO
gboooobooboobobooooboboooooboooobobooonog
e JO00ID0OOOODOOOODODLOOODOODOOOODOODLDOODOOD
e JO00OD0OO00OOODOOLOODODOOLUOODODODLOOOOODOOOODOOO

obbooooobooooooobooobooobobobooobooOoooboooboooooobooDn
gboooobobooooooboooboboobooooboobooboobooooobDooooboOoooDoo
OOOOSCALE-RMOOOOOOOOOOOOOOOOOOOODOODODODODODODOOD 10000
goooog

SCALE-RMO0OO0OO0U00000O0OOOOCO0O0O0O0ODOOOOU0ODOOOOOOoooooOog
oogooo4270bobooooMPID0OODODOOOOOODODODOOOOOOOODOn
gbooobooooboobooooboobooooboooooooboooooboboobOoon
launch.conf 0000000000000 O0OOODOOO

0427 0DO0000OOD0ODOODOODOOOOO MPIODOOODOOODOOODOO 130000
0000000000000 00000o00oD0o0DDO00dODomain 100 2x20 4-MPIODOO
O0Domain 200 3x30 9-MPIODODOOOOODOOOMPIOOODODO Domain 1 00 Domain
2000000000000D00OODOOOOO
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ooooO0ooo0ooOoo0poooooooooOooOo 2000000000 DOO0ODOO00On
O000ODOOCOO0OD0DOOO0O000000 ${Tutorial_dir}/real/sample/USER.online-nesting.sh
0O USERsh 00000 O0OOO0OMOODO0O0O0OOODO0OOOOO0O0O0OOoooooooon (o
4210000)000000000000O00O00OO0/O00000000O0O0OO0/00000000O
gooooooooooOoOoOoOOODDOODOOO 42101 00000000000O

gobogooooboooboood

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

&PARAM_NEST
ONLINE_DOMAIN_NUM 1, gooooooooo 1go
ONLINE_IAM_PARENT = .true.,
ONLINE_IAM_DAUGHTER = .false.,
ONLINE_BOUNDARY_USE_QHYD = .true.,
ONLINE_AGGRESSIVE_COMM = .true.,
/

run.d02.conf 0 00O

&PARAM_NEST
ONLINE_DOMAIN_NUM = 2, gooooooooo 100
ONLINE_IAM_PARENT = .false.,
ONLINE_IAM_DAUGHTER = .true.,
ONLINE_BOUNDARY_USE_QHYD = .true.,
ONLINE_AGGRESSIVE_COMM = .true.,
/

(ONLINE_DOMAIN_NUM) OO0OOO IDDODOOODOOOOOO0ODOOO0ODOOO0O0O0O0O0OO0OO0
oboooobOobooooobOobooooo Ibobooooob 100200000
(ONLINE_TAM_PARENT) OO (ONLINE_TAM_DAUGHTER) 000D ODOO0O0OODOODOODOOOODODO
O00o0o0o0o0ooooooNO0O0O0000000 (ONLINE_IAM_PARENT) O .true. JOOOONDO
00000000000 N+1000000000000000000D (ONLINE_TAM_DAUGHTER) O
true. JO0O0O00ONOOODOODOOO N—-1O00O0O0O0OOODOOODOOODOOODOOO
gboobooboobobobooooooobobobobooboooboobbobooobobobo
0000O0000O0O00DOO0O0O (ONLINE_TAM_PARENT) O (ONLINE_TAM_DAUGHTER) OO 0O .true.
ooooo4230 NOOOODOOOOOODODOOODODDOOO

(ONLINE_BOUNDARY_USE_QHYD) ODUOOO0OO0ODODOOOO0OO0O0ODOOOO0OOO0ODODOOOOO0OO
gboobooooboboboboboobooboboboboboboooobobbobobobo
goboooooboooboooobooobooooboooooboooboooobooobooobooDn
oboboooboooboooooobooooboooobooooooooboobooooooboboooobooooDn
goboboooboobooboobooobobobooboo
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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.

googobooon

0000000 b0D0bD000bD00 run.*xx.conf 00 O0000000O0O0OQO launch.conf
ooooooo

&PARAM_LAUNCHER

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

CONF_FILES = run.dOl.conf, run.d02.conf, UO0000000000O000 (DO0OODODODO)
/

(PRC_DOMAINS) O (CONF_FILES) DOO0ODODOOOODOOOOODOOOODOOOOODODODOOO
O4-MPIODODODOOODO 16-MPIDODOOODOOOOODOOODOOOOOYlaunch.conf 0 OODOO
MPIOOOOOOOOUDODOOOOOOODODODO (run.**x+x.conf) JO0OOO0O0O0O MPIODDOOOO
(PRC_NUM_XXPRC_NUM_Y) O OOOOOOOOOOOOO
obooooboooobooboobooboooboooooooooboooooo MPIODDODODOODOO
goboobooobooboo20bboobooboo

$ mpirun -n [O0OO0O0O] ./scale-rm launch.conf

ooooooooooo0ogoooooooooDoOooOOoO00UoooOooooooooDooooboogo
ooooooooooooooooooooomooooboooooooooDooOO0o0oooo
U0D0000Db0O0OC0D0O0Ob0DOO0O0Db0000 nistory_d0l.pex**.nc, history_d02.pe***.nc
oooooo

ooodooooooooooOooo0o0O0ooooggooooooooooUooooooDooo
oooooooooobooooooooooboboooooooobboooobooOobooooOboboOooo
0000o000000o00o0oo00oooooO00oUoO/000000000o00oUooOoOn
oooooooooooooo

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

MPIOODOOOOOOOOOODOOOOD

oboboooooooboboobooo 42700b0oooooooboOooboobo MPIDODOO
ooooobooo0oooooooMPIODODOOODOOOOOODOOOODOOOOOODOOOO
oooooooooooMpPIODOOOOOOOOOOOOOOOOODODOOOOODODOOO
oboboboboboboobobobobooboooobooooooooooooooooooon
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ooobooooboooooobooOOooooOoOoobOo0oooMPIDOODOOOOODOOODODOOO
0000000000000 0000000000000000000000000
oboboONOOOOOoDOOoOOobDOoOn0O00000 X00o0OYOoOoozoOobOooOoDbOoo
00 IMAX_nOJMAX n0OKMAX nO00OD00O00O0nO000O0O0O0OO0OOCODOO (TIME_DT) O DT_n0
00000o0O00o00oo0UD (n=1)0000000000DO0CODTAI00000000O0O0OO
oboooooboonbOO0b0OO0O0oOoobobooooon

TSTEP_n =DT_1/DT_n
gobgboobooboobuooboobobboobooooog
OPR_n = IMAX_n X JMAX_n X KMAX_n X TSTEP_n

ooooooOooooogoooOn0O0DOO0OoO0DOOO MPIODOODOOOODO

OPR_n

MPT_total X ———
> 1 OPR_m

(4.2.9)
O0000000D0D0OD0OMPI_total 0O MPIOODDDODODOO

X0OO O0OYOOODOOODODOOOOO (PRC_NUM_X, PRC_NUM_Y) 0O 0O0ODDO OO O IMAX O
JMXODODO0D0O00O00OD00000000000000D0000000000000000000
0000000000000 0000000000D0000000000000000000000
goooooo™o

0000000000 D00000D000000000D00000D000000000onoon
00000000000 00000D000000D000000000000000 MPIODOOOO
0000000000000 0000D0000000000000000000000000000
0000000000000 O0 MPIODODODOOOOOODODOOOOODOOOOODODOOOO
000000000000 D0D0000 0000000000000 D00000000D000000
0000000000000 000D000000000OO

2)DOoo0D000000D00ODODODOOO
B¥)oo0mMO0000D000000000000000000000000000000O00000O0DO0DnO0nOng
000000 X0O00OOO YOOOOOOoOooOoooooooooo
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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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ﬂPARAM_ATMos_DYN \
ATMOS_DYN_TINTEG_SHORT_TYPE = RK4, ;0 43200000000000
ATMOS_DYN_TINTEG_TRACER_TYPE = RK3WS2002, ;000oboooooogoo
ATMOS_DYN_FVM_FLUX_TYPE = UD3, ;043200000000000000
ATMOS_DYN_FVM_FLUX_TRACER_TYPE = UD3KOREN1993, ;0000o0ooooooo
ATMOS_DYN_FLAG_FCT_TRACER = .false., sy FCTOOO0ODODOOODOCOOOO0
ATMOS_DYN_NUMERICAL_DIFF_COEF = 0.DO,
ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER = 0.DO,
ATMOS_DYN_enable_coriolis = .true.,
ATMOS_DYN_wdamp_height = 15.D3, ;Jdoooooooo

(0oooooo)
N /

043200000000000000DO000DO0O0O0OODODOODOOODOODOOOO
gbobooboobooooooboobooboooooboooOooboOooooboooboo 42700
goooon

0 432: 000000000000 0O000OO

goo googno
googbooan
RK3 303000000000000 (Heun)
RK3W52002 Wicker and Skamarock (2002) 3000000000000
RK4 40 4000000000000
gbooooood oooobooon
CD2 200000 1
CD4 400000 2
CD6 6e0ooon 3
UD3 Joogoo 2
UD5 sOoOonboao 3
UD3KOREN1993 300000 + Koren(1993) D OO 2
g

SCALE-RMO0U0O00000O00000O00000O000O0 ((ATMOS_DYN_FVM_FLUX_TYPE) O
00)0000000004000000Cp4)00000000000000OOO CcDADOODOOO
gbboooboooboobobooobooboboooboobooboooobooboobogunsbn
gbuogbodbogboobobuooboouooboobobooboobovuw3googoabooooaod

4.3.1.3 0000

O000ooooooOoo0o0o0ooDooO0o00o0oooooooo00gooooOSCALE-
RMOOUOOOOOUOOOOOUOOOOOO (divergence damping) 000000000 O0OOOO
oooooog
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&PARAM_ATMOS_DYN
ATMOS_DYN_NUMERICAL_DIFF_ORDER = 1,
ATMOS_DYN_NUMERICAL_DIFF_COEF = 1.D-4,
ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER = 0.DO,
ATMOS_DYN_DIVDMP_COEF = 0.DO,

/

ooooDbO0O000 (ATMOS_DYN_NUMERICAL_DIFF_ORDER) 0 40000 O(ATMOS_DYN_NUMERICAL_DIFF_COEF)
O (ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER) 0000000000 OOOOOOOOCOOOO
0000000000000 000D0O000D00 1000002-gridscale 00000 10000
o0odO01l/e00000000000C 10000000000O0O0OO0OOOOOOOOOOOOO
00O0D0O0D0OD (ATMOS_DYN_NUMERICAL_DIFF_COEF) UDODOUODOO0OO0OOOOOOOO0OOO
000000000000 (ATMOS_DYN_NUMERICAL_DIFF_COEF_TRACER) OO O0OOODOOOODO
gboobooboooboobooooooobooobodguns, tbsO00OO0O0O00O0O00O0O000OOn
00000000000 000DODO0O (ATMOS_DYN_NUMERICAL_DIFF_COEF) JODOOOOODOO

oooobbooooooobobbooooooobooooooooDDO (ATMOS_DYN_DIVDMP_COEF)
goooog

4.3.1.4 0000

ob0oboo0oobOobOOooo0obOooOo0obO0obOob0b00obO0ob0O00bO0D0OUD3KoRENI993 OO0
goooboboooooobobobbobbbio0o0ou0o0bb0O0000UD3KOREN1I993 DD O OOO
oOooO0ooOoo0ooOoO0OooOoo00O FCTo00oo0oooo0ooooboooooDOoDo
(ATMOS_DYN_FVM_FLUX_TRACER_TYPE) OO0 OOOFCTOOOOO (ATMOS_DYN_FLAG_FCT_TRACER)
U.true. DOO0O40O0O0aoyg

4.3.1.5 0OU

gogobobboooobobo4s3200b0bboooobobboooooboobboxgonboybO
0000000000000 0DDOO [PARAM_ATMOS_GRID_CARTESC_INDEX] 00O OO (IHALO) O
(JHALO) ODOOOODOOOOOODOOOoOoOoboDOO 200000 UD3OD UD3UD3SKOREN1993[M
ocp400D00O000DOOOO00DOOOO00OsDOO000DOOO00DOOODO00DODOOODOO
good

&PARAM_ATMOS_GRID_CARTESC_INDEX
IHALO = 3,
JHALO = 3,

/

4.3.1.6 0OU0O0O0OO

OO000O0O0OOSCALE-RMOOOOO0OOCOOODOOOOOOOOOODOOOOODOOOOOn
000000000o00o000oo00o0oo00oUoo0o0ooUooO0 (oooo)oDooooo
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000000000000 000000000000 200000/0/48-00000000000
0000 [PARAM_ATMOS_DYN] O (ATMOS_DYN_coriolis_type) DO OO0 OO

f-0/p-0

(ATMOS_DYN_coriolis_type) DO PLANEOOOOODOOOOCOOOOOODODOOD fO f=
fo+Bly—y)000000000OODO0O0OO fpb=0000 =00000000000000000

g=0000000 f00000,00000000-000000. fo,B,y00O0[PARAM_ATMOS_DYN]
gbooooboooooboooooooon

&PARAM_ATMOS_DYN

ATMOS_DYN_coriolis_type ’PLANE’,

ATMOS_DYN_coriolis_fO0 = 1.0D-5, ! fo
ATMOS_DYN_coriolis_beta = 0.0DO, ! 153
0.0D0, ! yo

ATMOS_DYN_coriolis_y0 =

/

(ATMOS_DYN_coriolis_f0), (ATMOS_DYN_coriolis_beta) OO0 DOOO0ODOOODOOODOOOO
(ATMOS_DYN_coriolis_y0) OOOO0OO0OOOOOOODODO yOOOO

000000000000 0000000000000000000000000000B000O0
0O mod_user.f900 000000000 (O 5.2.10000 )Uscale-rm/test/case/inertial_oscillation/20km
Oo000ooO000oo0o000o0000b0o000 0000000000

oo

0000000000000 0000 f=20sin(¢)0000000000OO0O0OOOOOQO0O0O0O
O000O000DOOOOODODOO (ATMOS_DYN_coriolis_type) O “SPHERE” 00 DOOOOO
0000000000 [PARAM_CONST] 0D DOOODO (CONST_OHM) OO OUODO (O 4530000)0
gboooooboob 4240000000000000000000O00

4.3.1.7 000O000OO0ODOOODOOOOOODOOd

oo0oo (f-00p-0000)0000x000000000000000D0O00O0O0OO0OOO0
fF000y0OOODOOODODOOODOOODOOODOOODOODOODOE-OD0O0O0OO0O0O0DOOODOOO
000o0o0oo0oo0oU0Oo0o0oOo0ooOO0yOOOOUOOOOOOOOOOOOOOOOOO
ooooooo

0000000000 o0oobOO0oDbOOooDoobOOf-0O0 p-0bO0o0obOoooobOoooooo
scale-rm/test/case/rossby_wave/beta-plane 00 000000000000 ODOOCOOOO
0000 p-000000000000000000O000O0O00O0OO00 4235000000000
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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]
Odo0doooOoooooooooooobooooooo 42700000000 oO0o00ooooOoon
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 (Dooo4270000)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 \
PARAM_ATMOS_PHY_CP_kf_trigger = 1, ;000000000: 1=Kain, 3=Narita-Ohmori
PARAM_ATMOS_PHY_CP_kf_dlcape = 0.1, ; CAPEOOO
PARAM_ATMOS_PHY_CP_kf_dlifetime = 1800, ;00000000000 OO0 [sec]
PARAM_ATMOS_PHY_CP_kf_slifetime = 2400, ;0000 0ddoooooog [Sec}
PARAM_ATMOS_PHY_CP_kf_DEPTH_USL = 300, ; 00000000000 (updraft source layer) O

00000000 [hPa

PARAM_ATMOS_PHY_CP_kf_prec = 1, ; 00000: 1=0gura-Cho, 2=Kessler
PARAM_ATMOS_PHY_CP_kf_rate = 0.03, ; Ogura-Cho 000 0O0O0OO0ODODOOODOOO
PARAM_ATMOS_PHY_CP_kf_thres = 1.E-3, ; Kessler 000000000 Autoconversion O O
PARAM_ATMOS_PHY_CP_kf_LOG = false, ;0oo0oooooooooo?

\ /

goboboooboobooboob 20b00b0000d

1. Kain 000 Kain (2004)
SCALE-RMO0O0OO0OO00DOOO

2. Narita and Ohmori O 00O Narita and Ohmori (2007)
oo0od0oo00o KrPOOOOOOODOOoOOOooOoobOooboobooboo

b0 ooobooboboz2000000000

1. Ogura-Cho O 0O Ogura and Cho (1973)
SCALE-RMOO0OO0O0OO0O000000DOOOO (PARAM_ATMOS_PHY_CP_kf_rate) O OO00OO
gbooooOoboooobobooog

2. Kessler 000 Kessler (1969)
Kessler type OO0 DOOO0ODOODOOOODO (PARAM_ATMOS_PHY_CP_kf_thres) OOOOOO
ooooboooboobooboooboo

[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 42.70000)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 (QoOOoo4270000)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] DOOOO (O 4270000)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
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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
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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

4.4.6 U0O0O0OOUOOOODOOOOOOOO

O0000000000000000000000 [PARAM_ATMOS] O (ATMOS_PHY_SF_TYPE) O
oboooooooooo

&PARAM_ATMOS
ATMOS_PHY_SF_TYPE = "COUPLE", ;0 44.70000000000000000O0
/

gbobbggubooouobouooboouobbobouoobbooobboooboobobooubbaoo
ooooboboo0o0ooooooobooo0oobbOO000obobbOO0O00O0O0DOPARAM_TIME] O
0000 (D000 4270000)00000000000000O00O0O0O0O0O (ATMOS_PHY_SF_TYPE)
0O “COUPLE” OO0 OO0ODO

gbooooobooooo

(ATMOS_PHY_SF_TYPE) O"CONST"O O OO OOODOOOOOCOOD runcconf OODODODOODODODO
gobobooobooobooboobooo
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0447 0000000000

ooooo ooooooo

NONE 00000000000000 (00000000000000000000
COUPLEODOOOOO)

OFF 00000000000000

coNsSTOOO 00000D0000000000

BULK 00O 000000000000000000

COUPLE 000 OO0OO0O00OO00O0O0O0bOO00O00oboooooboaon

ﬂPARAM_ATMOS_PHY_SF_CONST \
ATMOS_PHY_SF_FLG_MOM_FLUX = 0 0: 00000000000
1: 0000000000
ATMOS_PHY_SF_U_minM = 0.0EO 00000000 [m/s]
ATMOS_PHY_SF_Const_Cm = 0.0011EO 000000000000 0OO
(ATMOS_PHY_SF_FLG_MOM_FLUX = o 0O OO0O)
ATMOS_PHY_SF_CM_min = 1.0E-5 oo0o00o00o0OoOoOooooOoo
(ATMOS_PHY_SF_FLG_MOM_FLUX = 1 00O0O0O0O)
ATMOS_PHY_SF_Const_Ustar = 0.25E0 0000000 [m/s]
(ATMOS_PHY_SF_FLG_MOM_FLUX = 1 0000O0O)
ATMOS_PHY_SF_Const_SH = 15.E0 0000000000000 [W/m2)
ATMOS_PHY_SF_FLG_SH_DIURNAL = .false. OOOOOOOOOO0DDDDDDOODO [logicall
ATMOS_PHY_SF_Const_FREQ = 24.EO 00000000000 00ooOooooooO [hour
ATMOS_PHY_SF_Const_LH = 115.E0 0000000000000 [W/m2)

\2 J

gboooobobooooooo

(ATMOS_PHY_SF_TYPE) 0 BULKO OO OOOOODOOOOODOOOOOOOOODOOOOOD
gobgooboobooboobooboobooboouo1bobbobbobboobbooboo
oooOoOoOO0O0O0O0O0OOOO0O0O0000000000000000000000 run.conf 00O
(ATMOS_PHY_SF_BULK_beta) O [PARAM_ATMOS_PHY_SF_BULK] 00O OOO00O0OCOOODO

&PARAM_ATMOS_PHY_SF_BULK

ATMOS_PHY_SF_BULK_beta = 1.0, ;0000 (000 10000000000000) )00 00O
goooobooooocoboobooobooooboob1obooooo
OO0 (0OooU0oO0)oooOoooUoOooooooo

~

0000000000000 Orun.confdOd [PARAM_BULKFLUX] O (BULKFLUX_TYPE) OO OO0O
ooooooo

&PARAM_BULKFLUX
BULKFLUX_TYPE = "B9iwoi", ;0 4480000000000 O0DOO0O0O0OOOO
/
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0448 00 0000000000000

ogoooo ooooooo ogooo

B91WO1 00o0o0oO0oooUooo(oooo) Beljaars and Holtslag (1991);
Wilson (2001)

U95 Louis 0000000 (Louis (1979)0000)  Uno et al. (1995)

4.4.7 OQ0OOoo0g0O

gbobooboboobooooboooboobooooboobooooboooooooboobobooon
000000000000 [PARAM_TIME] OOOODO (DOODO 42.70000)0

O0O00D0O0OD0OOCDO00O000000O [PARAM_OCEAN] O (OCEAN_DYN_TYPE), (OCEAN_SFC_TYPE),
(OCEAN_ICE_TYPE), (OCEAN_ALB_TYPE), (OCEAN_RGN_TYPE) 0D OO OO

&PARAM_OCEAN

OCEAN_DYN_TYPE = "SLAB", ;0 4490000000000000000
OCEAN_SFC_TYPE = "FIXED-TEMP", ; Select the ocean surface type shown in 0 4.4.1000000
oooooooo
OCEAN_ICE_TYPE = "SIMPLE", ;04411 0000000000000
OCEAN_ALB_TYPE = "NAKAJIMAOO", ;0 44.12000000000000D0ODOODO
OCEAN_RGN_TYPE = "MOONOT7", ;0 44.130000000000000000O
/

0449 000000000000

ooooo goooooo
NONEO OO oFF OD0OO0OO0OO0OOO0O0OD0O0O0
INIT obooooooooon
OFFLINE gobobooaoboabood
SLAB googno

0 44.10: 000000000 0OODO (OCEANSFCTYPE) DO OOO 100000
goooo ooooooo
FIXED-TEMP 000000 0O0ODOO0ODOODOOODOOOOO
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0 44.11: 0000000000 (OCEAN_ICE_TYPE).

gooono bOO00o04aoo

NONE ugboogogaood
INIT googogon
SIMPLE ooooboooo

0 44.12: 0000000000000 (OCEAN_ALB_TYPE).

ooooo ooooooo oooo
INIT ooooooo
CONST oooooo

NAKAJIMAOO 000000000000 O000O0ODO0O0O0OO0O Nakajima et al. (2000)

0 44.13: 000O0OO00OOO0OO0OOOO (OCEAN_RGN_TYPE).

00000 0000000 alalals
MOONO7 0000000 (@O00000) Moon et al. (2007)
INIT 0O0o0oo0o0o
CONST 0ooooo

MILLER92 0000000 (Do0ooOog)  Miller et al. (1992)
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4.4.71 0O0000O0ODOOO

0000000000 (000000000 1.000000)0000000D0O0DO0O0O0OO0O0UD
O00000ODOoODO0O0O000000DO0O00O0O-000O000000 [PARAM_LANDUSE] OOOOO
Oo000oooooDoOO0O0OC0CO0O0O0000000000n (OCEAN_DYN_TYPE) O "NONE"O "OFF"O
oboooboooooooboboooooboooooboobooooboo

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

(OCEAN_DYN_TYPE) O "SLAB"O0O0OOOOODO, 0000000 (slabocean) 00000 OO0
oboboobooooobooobooobobooooboooooooooboooooooobooDn
00000 [PARAM_OCEAN_DYN_SLAB] OO (OCEAN_DYN_SLAB_DEPTH) 0O DO OODOO

&PARAM_OCEAN_DYN_SLAB
OCEAN_DYN_SLAB_DEPTH = 10.0_RP, ;00000 [m]
/

0000o000000oO0o0000oO00000oOo0U0LOO0o0O0 (oUooOoOoooO)UoooOo
O0000OO000D0O0OO0OO00DOO [PARAM_OCEAN_DYN_SLAB] OO OODO

///gbARAM_OCEAN_DYN_SLAB \\\\
OCEAN_DYN_SLAB_nudging = .false., ; 0o0boobboooboboo
oooo?
OCEAN_DYN_SLAB_nudging_tau = 0.0_DP, . 00000000000000
O
OCEAN_DYN_SLAB_nudging_tau_unit = "SEC", .0oO00ooooon

OCEAN_DYN_SLAB_nudging_basename = "", ; doobobooogoog
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, ;0o0boobbooooboo

ooov
OCEAN_DYN_SLAB_nudging_offset = 0.0_RP, ; 0oobobogog
OCEAN_DYN_SLAB_nudging_defval = UNDEF, ; 0boobobgoog
OCEAN_DYN_SLAB_nudging_check_coordinates = .true., ; 000o0o0o0oooono
OCEAN_DYN_SLAB_nudging_step_limit = O, ; go0boobobooboobo
goooo

\ /

(OCEAN_DYN_SLAB_nudging_tau) O 0000000, O0OOO0O0OO0O0O0OOOOOOCOOODOO
00000000 (0CEAN_DYN_SLAB_nudging_step_fixed) 0 10000000000C0O0O0O
00000000000 O0O0O00C0O0O0000AO0O (0CEAN_DYN_SLAB_nudging_step_fixed) OO
gooooobbooooobobobboobbboooobbb oo bboboooobobo
(OCEAN_DYN_SLAB_nudging_step_limit) 0 0000000000000 00000000000O
0o0o00o0ooooooooooOoUoUoooooOooUooooooOooOOOodUoooDooDooo
0O O (OCEAN_DYN_SLAB_nudging_step_limit) 0 000000000 OCOOO
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(OCEAN_DYN_TYPE) O"OFFLINE"O OO OD0OO0O0O0OO00O00O0OO0OOODOOOOO0OOODO
O000000o0o0oO0ooOoO0OooU0oOoOo0oOoOoO0OoooOoOSCALEODOODOooon
(OCEAN_TYPE) ="FILE"OD OO OOOOODOOOOOOOODDOOOO (OCEAN_DYN_SLAB_nudging_tau)
gobooobooboobooobon

///;;ARAM_OCEAN_DYN_UFFLINE *\\\\
OCEAN_DYN_OFFLINE_basename = "", ;0ooooooooao
ooooooo?
oooooogor?
ooooooo?
ooooooOooooooooooo?
gobooooooo
goooooooo
gooooooooooo
oobooooooooooobooboooon
oo

\L /

obooooboboooooobooooooooboooboooooboooooobooobooooobooOooon
obooooooooooboooooooo

OCEAN_DYN_OFFLINE_enable_periodic_year = .false.,
OCEAN_DYN_OFFLINE_enable_periodic_month = .false.,
OCEAN_DYN_OFFLINE_enable_periodic_day = .false.,
OCEAN_DYN_OFFLINE_step_fixed = O,
OCEAN_DYN_OFFLINE_offset = 0.0_RP,
OCEAN_DYN_OFFLINE_defval = UNDEF,
OCEAN_DYN_OFFLINE_check_coordinates = .true.,
OCEAN_DYN_OFFLINE_step_limit = O,

4.4.7.2 0000

gboooobooooboobooogd

e J0UDOOOO (open ocean) 1000

- Oooooooooo
— 0ooboooogd
- 0000000 /o0/o000U0o00Ooon

o OO DOO

— 0o0oboooboood

- DoOobooboo

— Dooboobooboood

— Jo0o0ooooo/oo/ooooooo

— 00obOooooboobooooboobooooooon

open ocean 000000 D0O0DO (0CEAN_ALB_TYPE) 000000000 DOC0CDOOODOOO
(OCEAN_ALB_TYPE) 0 "CONST"O O OO DD, openocean 000000000 (PARAM_OCEAN_PHY_ALBEDO_const)
00000000000 (0CEAN_ALB_TYPE) O "NAKAJIMAOO"O O OO DDOOODODOODOODO
O00000000000000000000000000 (IR)OOOO0 (PARAM_OCEAN_PHY_ALBEDO_const)
000000000000 D000D000
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&PARAM_OCEAN_PHY_ALBEDO_const
OCEAN_PHY_ALBEDO_IR_dir = 0.05DO, ;00 (0D0)oOooOooDOoUoOooOooo
OCEAN_PHY_ALBEDO_IR_dif = 0.05DO, ;00 (0O)oOoooooUoooooo
OCEAN_PHY_ALBEDO_NIR_dir = 0.07D0, ;00 (000)00000000OODOOO
OCEAN_PHY_ALBEDO_NIR_dif 0.06D0, ;00 (000)0OO0OODDOOOOOOOO
OCEAN_PHY_ALBEDO_VIS_dir = 0.07D0, ;00 (I0)0000O0O0O0OOOCOOO
OCEAN_PHY_ALBEDO_VIS_dif 0.06D0, ;00 (00)000O0O0ODOOOOOOO

OO0O0O0DO0O0O0O0 (oCEAN_ALB_TYPE) OO0 OUOOOODDOOOOOODO (PARAM_OCEAN_PHY_ALBEDO_seaice)
gooooo

&PARAM_OCEAN_PHY_ALBEDO_seaice

OCEAN_PHY_ALBEDO_seaice_IR_dir = 0.05DO, ;00 gooooooooooooon
OCEAN_PHY_ALBEDO_seaice_IR_dif = 0.05DO, ;04 goooooooobooooon
OCEAN_PHY_ALBEDO_seaice_NIR_dir = 0.60D0, ;00 yoooooooooooooao

OCEAN_PHY_ALBEDO_seaice_NIR_dif = 0.60DO, ;04d
OCEAN_PHY_ALBEDO_seaice_VIS_dir 0.80D0, ;04d
OCEAN_PHY_ALBEDO_seaice_VIS_dif 0.80D0, ;00

yOOoODOoOooOoooooooo
gooooooooboooon
goooooooooooon

Tooooo
oooooo
< O0g——

OO0ODOO0OD (0CEAN_RGN_TYPE) DOOO0OOOD0OOO0O0OOOOOOOOOO (OCEAN_RGN_TYPE)
g consT"O0 000000 (PARAM_OCEAN_PHY_ROUGHNESS_const) O OO0OOOOOOOOOODO

&PARAM_OCEAN_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 "MILLERO2"O O OO OOOOOODDOOOOOODODO
ob00bo0ooobooboob0oobOobOoo00O0b (PARAM_OCEAN_PHY_ROUGHNESS) OODOODOODO
gobgbooobooboobooboobobooboon

&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, ; 0000000000000000 [m]

ODO0O0DOO0OD (OCEAN_RGN_TYPE) DO O0OOOO0OOO0OODODO (PARAM_OCEAN_PHY_ROUGHNESS_seaice)
0OO0D00O0D (PARAM_OCEAN_PHY_ROUGHNESS) 00 DOO0DOODOODOOODOODOODOOO
gooaoo
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&PARAM_OCEAN_PHY_ROUGHNESS_seaice
OCEAN_PHY_ROUGHNESS_seaice_ZOM =
OCEAN_PHY_ROUGHNESS_seaice_ZOH =
OCEAN_PHY_ROUGHNESS_seaice_ZOE

/

pD-2, ;0000000000000 [m]
D-3, ;00000000000 [m]
-3, ;0000000000000 [m]

N NN

O0000D0O00O000DO0O00O0OOCCEAN_SFC_TYPE) DO OOD0OO0OOO0DOOOOO0O0O-000
ooo-000b00000b00oo0oboobbb00000D[PARAM_BULKFLUX] O (BULKFLUX_TYPE)
0000000000000 0000UD (D000 4460000)0

good

(OCEAN_ICE_TYPE) O "SIMPLE"D O DO OOODOOOODODOOOODOOODODOOOODOOD
OOCOOOOOO [PARAM_OCEAN_PHY TC_seaice]l] 000 O0O0O0OOOOO0O0O0O0O0O0O0O0O0O

&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]
/

OO0000OO0O00DOO [PARAM_OCEAN_PHY_ICE] DODOOOO

&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 [keg/m2]
000000000000 [

SCALEO0O0000000000000000000O0oOoooooooooooooo

ooooo
gooooo = - .
OCEAN_PHY_ICE_mass_critical 00O

44.8 0000

gogbooobboobboooboobboooboooboooboobboobooobo
00000000000000000000D000000 [PARAM_TIME]lOOOOO (DOOOO
000 4270000)0
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4.4.8.1 U00O0OO0OOOOOOOOO

O0oo0oooooooooootbooboooooooooooooobooooooooooooon
0 Oinit.conf 0 run.confd O [PARAM_LAND] O (LAND_SFC_TYPE) O (LAND_SFC_TYPE) OOODOOO

&PARAM_LAND
LAND_DYN_TYPE
LAND_SFC_TYPE

/

"BUCKET",

;0441400000000000
"SKIN", ;0 4.4.

oooooooooooo

04414 0000000000
goooo ooooooo
NONE or OFF UO0O0OOO0O0OOO0
BUCKET O00/OoooOoo
INIT oooooon

04415 0000000000000 0O0
goooo ooooooo
SKIN gboooboobooboooboobo
FIXED-TEMP 00000000000 O0OO0OOO0OOCOOOO00O00O0

[PARAM LANDUSE] DO OUOO0O0DO0OO0OOO0OODOOOOO0OODOODOOD (LAND_TYPE) O
NONEOOO OFFO00O000000O0COOOOOO0O0O0O0O0OOOOOOOOOOLOGOO
oboooooboooobooboooobobooooboOobooon

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

(LAND_DYN_TYPE) O"BUCKET"OD O D UOUODO,0000000DOO00OODOOODOODOOODOn
00 (00O000) 0000000000000 run.conf 0000000
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ﬂPARAM_LAND_DYN_BUCKET \

LAND_DYN_BUCKET _nudging = .false., ;00000o0obooooooaad
googe?

LAND_DYN_BUCKET _nudging_tau = 0.0_DP, ,0000gooooooood
O

LAND_DYN_BUCKET _nudging_tau_unit = "SEC", ,ydoooooooo

LAND_DYN_BUCKET _nudging_basename = "", ,ogooogogad

LAND_DYN_BUCKET_nudging_enable_periodic_year = .false., ,0oooooa?

LAND_DYN_BUCKET _nudging_enable_periodic_month = .false., ;00000007

LAND_DYN_BUCKET _nudging_enable_periodic_day = .false., ;Jooooooao?

LAND_DYN_BUCKET _nudging_step_fixed = 0, ;00000ooooooooag
oooge?

LAND_DYN_BUCKET _nudging_offset = 0.0_RP, ,0ogooooooad

LAND_DYN_BUCKET _nudging_defval = UNDEF, ;000o0noooon

LAND_DYN_BUCKET _nudging_check_coordinates = .true., ,y dogooooooogon

LAND_DYN_BUCKET _nudging_step_limit = O, ;00000oogooooood
ooooo

\L J

(LAND_DYN_BUCKET_nudging_tau) 0 0000000, 0000000000 DOCOO0O0OOO
000000 0OD (LAND_DYN_BUCKET_nudging_step_fixed) 0 10000000000 OO0OCO
OO0000O000000O000000C0O0000 (LAND_DYN_BUCKET nudging_step_fixed) OO
ood00o0o0oooUU0OoooU0O00OoOoOoOoOoUUOoOOU00ODOOoU0UODOOOUODOOOUOOoon
(LAND_DYN_BUCKET _nudging_step_limit) 0 00000000 OODODODODOOOOOOOOO0OO
ooooooooooooooOoOoOooooooOoooooooooooOogooooDoooDooOoo
0O O (LAND_DYN_BUCKET _nudging_step_limit) 0 00000000 O000D0O

(LAND_DYN_TYPE) OO OO "NONE", "OFF"OO000O0OOCOOOOOO00000O0O0O0OOOODODOO
gooooOoOoOoOoOoODOODODODODODODOOOODOOOOOOOOOOOOOO0O0
scale-rm/test/data/land/param.bucket.conf DO OOOODO.

gbo-oboooooboo

oboooobooboobooboooboboboooooooboobobo-boOooobooOoooooon
(LAND_SFC_TYPE) 000000000 DCOOOODOOCOOOODOOOODO [PARAM_BULKFLUX] O
(BULKFLUX_TYPE) 00000000000 D (D000 4460000)0000000

449 00000

gogbooobboobobooobooobooobbooboobbooboboobobooobo
0000000000000 0O0O00 [PARAM_TIME] OOOOO (DOODO 4270000)0

4.4.9.1 0O0-000000000

doodoooOoOoOo0O000o00oo0ooObOobO0o00o0ooo-00000o0oboOoOobOoboo0oOoOoooo
000000 init.conf O run.conf 0 O [PARAM_URBAN] O (URBAN_DYN_TYPE) DO OO0OO0ODOOOO
ooad
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&PARAM_URBAN
URBAN_DYN_TYPE = "KUSAKAO1", ;0 44.16000000000000
/

04416 0000000000

goooo ooooooo oooad

NONE OO0 OFF UOQODOOO0OO0O00OO0OO0

LAND gboboooOoboooooobooon

KUSAKAO1 0000ooOoooo Kusaka et al. (2001)

[PARAM LANDUSE] OO OOO0ODOOO0ODOCOO0DOOOODOOOOODODOOOD (URBAN_TYPE) O
NONEOODO OFFOOO0O0O0OOODOOOOO0OODOOOO0ODOODOOOOOOOLOGOO
gobgboobooobooboobooboboboobooog

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

(URBAN_DYN_TYPE) OO0 LANDOOOOO0DODOOOOOOOO0O0OODOOOOOODODOD
obooboobooooboobooobooooo 4480000000000 O0DOOODOOOOODO
goooooooooooobobooobooboooon

KUusAkAo1 OO DO OoOooOoooooboooooooboooboobooooobooooooog
gboooogss20bboobooboooobobooogon
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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

obOoooooOoooooOoCoboOo0obbDOo0O00DO00D0O0DO0DO0O0DOO(IO_STEP_TO_STDOUT) >

ooooOoOOOOOOODOOO000O00000000o0oooooooooboboobobbobobobobo
oooooooooooooooboooooooboooooobDooobD (I0_STEP_TO_STDOUT)
gooooooao
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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 JIIDODDOUODDODDOOUODODDOOOODDODO 432000000 198400000000
e JIODO (cpudO)O 20002s 0000 ODO

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

gboooooboooooboboooooboooooboao

type [subroutine namel message
messages

type : 00000000 (0O0DO0OOOOOO)

o INFO: 0OOOOOOOOOOOOOO
e WARN: OOODOOOOOOOOOOOO
e ERROR: ODO0OOOOODOOODODOOO

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_STEP_INTERVAL = 1, ;0ogoboooboogd

/

goboooobooooobooobooooobooooobooooooooooobooooooon
oboboooboooboooboboobobooooobooooboooooboooooobooooboooDn
00000000000 ASCIIOOO0O0O0OO0O0oOoOoOO (MONITOR_OUT_BASENAME) .pe000000 O
000000000000000000000000 (A)DD00D000 (MONITOR_STEP_INTERVAL)
goooog

&MONITOR_ITEM
NAME = "ENGT", 0000 O0O0O0O0OO0O00 451000000
/

0000 (MONITOR_STEP_INTERVAL) = 10 00O 0O (MONITOR_USEDEVATION)=.false. OODOO
OO0 [MONITOR_ITEM] OO OODOODOOOOODOOOOO

&MONITOR_ITEM NAME="ENGK"
&MONITOR_ITEM NAME="ENGP"
&MONITOR_ITEM NAME="ENGI"
&MONITOR_ITEM NAME="ENGT"

~N NN

gboooobooobooboboooooboooooao

ENGT ENGP ENGK ENGI

STEP= 1 (MAIN) 1.18127707E+17 2.92701438E+16 2.40231436E+13 8.88335403E+16
STEP= 11 (MAIN) 1.18127712E+17 2.92701415E+416 2.40249223E+13 8.88335453E+-16
STEP= 21 (MAIN) 1.18127711E+17 2.92701439E+16 2.40223566E+13 8.88335443E+16
STEP= 31 (MAIN) 1.18127710E+17 2.92701454E+16 2.40213480E+13 8.88335435E+16
STEP= 41 (MAIN) 1.18127710E+17 2.92701495E+16 2.40210662E+13 8.88335392E+-16
STEP= 51 (MAIN) 1.18127710E+17 2.92701439E+16 2.40205575E+13 8.88335456E+16
STEP= 61 (MAIN) 1.18127711E+17 2.92701565E+16 2.40200252E+13 8.88335340E+16
STEP= 71 (MAIN) 1.18127711E+17 2.92701457E+16 2.40195927E+13 8.88335455E4-16
STEP= 81 (MAIN) 1.18127710E+17 2.92701486E+16 2.40193679E+13 8.88335425E+16
STEP= 91 (MAIN) 1.18127710E+17 2.92701573E+16 2.40188095E+13 8.88335342E+16
STEP= 101 (MAIN) 1.18127710E+17 2.92701404E+16 2.40180752E+13 8.88335517E+16

Py

4.5.3 0O0O0OO

00000000000 00DO0O00O0D00 [PARAM_CONSTIODOOOODO
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ﬂPARAM_CONST \
;0000 [m

CONST_RADIUS = 6.37122D+6,
CONST_OHM = 7.2920D-5, 00000000 [1/s)
0000000 [m/s2]

CONST_GRAV = 9.80665D0,

CONST_Rdry = 287.04D0, 0000 (0000) [J/ke/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, 000000 [Pa)

CONST_Tstd = 288.15D0, 0000 (15°C) [K]

CONST_THERMODYN_TYPE = ’EXACT’, ;00000000000000
000000000000000 [1)

CONST_SmallPlanetFactor = 1.DO,

L /

(CONST_THERMODYN_TYPE) 0’EXACT' 000000000 O0DODOOOOOOOO(CONST_THERMODYN_TYPE)
O'SIMPLE’ 000D0DOO0O0O0OODOOO0OO0ODODOOOOODOOOOOOOOOODDOOOODOOOd
000000000 (CONST_RADIUS) OO (CONST_SmallPlanetFactor) OO OOODO. O0OOO
(CONST_0OHM) O O (CONST_SmallPlanetFactor) DOOOODOODOO.

4.5.4 U

O00O0000000000 [PARAM_CALENDAR] OOOOOOOOOOOOOOCOCODODOODOO
ooooon

&PARAM_CALENDAR
CALENDAR_360DAYS
CALENDAR_365DAYS

/

.false. ;12x30days 0000CCCOCOY
.false. ;0000000COOCO?7

ggbobooobboooboooboobobuoobboobboobboobobooobooboboa

goboboooboobooboobooboboobooboobooboobon
(CALENDAR_360DAYS) O .true. 00D OOOO100 120000000 300D000000O00O0OO

(CALENDAR_365DAYS) O .true. OO0 00O OO0OO0DOOOOODOOOODOODOOOO

4.5.5 0000

OOOCOOOOOOOOOOOOO0OO0D [PARAM_RANDOM] OOOOOO

&PARAM_RANDOM
RANDOM_FIX = .false. ;0000000000007
/

SCALE O0OO0O0O000O0ooooooooooooooooooooooooooooooooo
o0o0ooO0oOo0oO0o0ooO0o0obO0DO0b0O0cepu0OO0ODOO0O IDOOOOOODODOO
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(RANDOM_FIX) O .true. OO00OO00,0000000000000DO0000O0O0O0O0O0O0O0O0O
oboooobobooobOobooooobooooboobooooobooooobooon

4.5.6 O00O0OO0OOOOO

00000000000 0000O0000D0O0000D0O0 [PARAM_PROFI OODODODO

&PARAM_PROF

PROF_rap_level = 2 ; 000oo0ooboogoo

PROF_mpi_barrier = .false. ;00000 MPIOOOOOOOOOOOO?
/

000000000000000000000000000000 (PROF rapstart, PROF _rapend) O
gboobooboooboboobooboobobooboboobooboobobooboobobobo
OO000o0000000000000000000([PARAM_TO0] O (IO_LOG_ALLNODE) O .true. OO
o000000oo0Obo0o0oboDO0O0oObO0oDObOO0O000DO0(PARAM_T0] O (I0_LOG_SUPPRESS)
U.true. U00go0oobooboobogoobobooboaobooboboobobooboooa
0000 (PROF_rap_level) OO0 ODOO0OOODOOOOODOODOOOODODOODOODOOO

(PROF_mpi_barrier) O .true. OO O0DOOOO0OOOO0OOOCOOO MPIDOOODOODO
obobooooooooobooboooooboooboooooooboobooooooboOooooooDn
gobooboooboobooboobo

4.5.7 OOO0ODOOOOO

00000000000 0000O0O000DOOO00D [PARAM_STATISTICS] OOODODO

&PARAM_STATISTICS
STATISTICS_checktotal = .false. ; 00000000oo0o0oooooooooog?
STATISTICS_use_globalcomm = .false. ;00000000000O0OOOCO?Y

/

(STATISTICS_checktotal) O .true. 00 UOO0D0OOO00ODOOOODOOOODOODOOODODOOO
OoOO0O0O0O000000000C0O00000A0 (STATISTICS_use_globalcomm) O .true. OO0
obboooobooooooobooobooobbooooOoooooooooooobooooooboooDn
00000000 0b0ob0b0obO0n (false. D00 0D0OOO0O0OOOOOOOOOOOOOOO
gboooooboobooooooa
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0 45.1: 000000000000

Values Description Unit
DENS 0oooO [kg]
MOMZ z000000O [kg m/s]
MOMX xO0O00O0O00O [kg m/s]
MOMY yO0ooooo kg m/s]
RHOT oo (kg K]
TRACER* O0oooooooo [each unit x kg]
QDRY 00o0oooo [kg]
QTOT oooooo [ke]
EVAP 0o0oooo kg]
PRCP ooo [ke]
ENGT 000000 (ENGP + ENGK + ENGI) [J]
ENGP 00000000000 (pxgx*=2) [J]
ENGK 0000000 (px (W24+U?2+V2)/2) [J]
ENGI 0000000 (pxCyxT) [J]
ENGFLXT 000ooo0o00ooooooo [J]

(SH + LH + SFC_RD - TOA_RD)
ENGSFC_SH 00000000000 [J]
ENGSFC_LH 0000oO0oooooo [J]
ENGSFC_RD o00ooo0oooooooo [J]

(SFC_LW_up + SFC_SW_up - SFC_LW_dn - SFC_SW_dn)
ENGTOA_RD gooobobobbboooooooo [J]

(TOA_LW_up + TOA_SW_up - TOA_LW_dn - TOA_SW_dn)
ENGSFC_LW_up | 000000000 O0O0OOOOO [J]
ENGSFC_LW_dn | DO UOUO0OO0ODODODOOOOOODOO [J]
ENGSFC_SW_up | 0000000000000 OOO [J]
ENGSFC_SW_dn | 000000000 O0O0OOOOO [J]
ENGTOA_LW_up | DO00O00O0O0OO0O0O0COOOOOOOO [J]
ENGTOA_LW_dn | DUOO0O0O0O0ODODODOOOOOOODOO [J]
ENGTOA_SW_up | 0000000000000 DOOOOO [J]
ENGTOA_SW_dn | 000000000 O0OCOOOOOOO [J]
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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 JO0OOOOOODOOLUOODODLOOOOODOO

e jJ000D00O0O0ODOOOLOOODOODOOOOODOOLOOODOODOOOODOODn
e 3000D0O0DOODODOOOOUDODLDOODOODO

e JO0ODOOOOODODLDOODOODOOOODOO

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 3000DO00OOODOODLOOODOODO
e JOJODODODOOODO 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-5.3.3/scale-rm/util/netcdf2grads h/ DO OO ODOODOODOODOO net2g.3d.conf O
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net2g.2d.conf 1000000000000 OOOO0OOOOOOOOOOOOOOOOOCOODOOO
00000000 0Oscale-5.3.3/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 [LOGOUTIODOOOODOODOOODODOOOOO

— (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

04280000000000C0000O0C000ODOCOO0O (FILE_HISTORY_DEFAULT_TINTERVAL)
0000000000 [HISTORY_ITEM] O (TINTERVAL) 00 (HISTORY_DEFAULT_TINTERVAL) 00O 0O
gbboobooboooooboobobooobooboobbooobOdnet2gdoonooonOO
O000000O0000DO0O0000DO0O0D[EXTRAlIOO00DODODOOOO00ODOOOOO0ODOO
0428000000000000000000RAIN'ODO6OO0DOOOOOO0O0O0OOOO0ODOOC
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

oboooooboooboobooboobooobooboooobooboobooobobooobooooonon
gbooboobooboobobobobobobobobobobOobOobobOobDOoDOoboOoooo
oo00O0O0000O00000oOo0O0000000000000000SCALEERMOOOOO0O
gbooooooooboboboooooooooobooobOmobooobooog 2210000
00000000000 000000@Mmake0 0000000 net2g000O0O0DOOOO

4.6.2 SCALE NetCDF Operator (SNO )

O0000O0O00OSCALE-RMOOOOOOO (SCALEnetCDFOOO0OOOO)00O0O0OOO
ooobgobogoboboooooobooooooooooooooooooooooooooooo
[/O0000000000000C00000000O0O0O0DOO0OO0OODOOUOOOOOOO
oooooooooooooboooMPIODOOOODOOOODOOOOOOODOOOODOOO
oboboobooboobobobobobOobobobobobobOobOobDOobOOooDobooooon
ooooboboooobooooobooobooobobb100bo0ooooobooooDoOParallel
netCDF(PnetCDF) DO O0O0O0O (O 5.1.1.50000)000000SNOO0OOOOOOOOOO
goopoooooosNOoOoOooOooooog

e JO00ODOOOOODOODOODOOOOIODODOOOODODLOODOODOOOODOO

1000o0ooobooooobobooooobobooooboobooooooon

OO0 NetCDFOOOOO GrADSOOO0O0O0OO0O0O0OOOCOOOOOOO (*eth)ODOO0OOO
e GrADSOOODOOODODODODODODOO
e JO0ODOOODOODOOOODOOOODOOO

e U0 (DDOOO)OODDOOODOUODOOOO

sNOOOOoOoOoooooooooOoooooboooooooooooooDooboOoOobooboooo
0000ooooOo0/ooooooooooooooo

go

SNO O OSCALE version 5.3 00000000000 SCALEnetCDF OO0 O0OODOOOO
0000000000 SCALEnetCDF 00000000000 O0OODOOOOOOOCOCOODO
oooooOo0OOOoOoOOOOOoOoOoOoOosSNOOOOOOOOOOOOODODOOOOOOOOn
ooooOoooOobooboOoob0 sNOOOooOoooooooooooooDboooDoDoOooooooDooo
SCALE-netCDF O00OO000O0ODOO0O0O00ODOOOOOODOOOOO0ODODOOOOOO MPTO
OO0000 10000000GreADSOOO0O0OOOOOOOCOCOODOO0O0OO0COCOODOO0O0OO0D0
gboooobooboooooboboooboobooooooboon

0000000000000 00o00000o0o0oUooO0O0UO (Doooooooo)oooo
gboooooboooooooboooobooboooogooboo
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goo

SNOOOOUOOOODO SCALE-RMOOOCOUOO0OODOOCOOUOOUOODODOODOOOOOSNO
00000000 scale-5.3.3/1ib 00000 SCALEO OO OO (libscale.a) 0000000
OOO0O0O0O0OOSCALE-RMUOOOOOOOOOOOOOOOOOOOSCALEERMOO0OOO0O0O
gbooooboboooooboooooan

$ cd scale-5.3.3/scale-rm/util/sno

$ make

0000000000000 000D00C0O0000000D0D00 scale-5.3.3/pin 000000
goosNOOOOOoOoOoooooo

$ mpirun -n 2 ./sno sno.conf

OOo0000 ODmpirund 00000000 200 MPIOOOOO SNOOOOOOOOOOO
gboooooboboobooboooooboooooaon

4.6.2.1 UO0O0O: 0000000
googd

SNO O SCALE-RMOOCOO0OODOOO0O0OOO0OOODOCOOOODODOOCODOOOOOOOOOn
gboooooooooon

e [PARAM_T0]: 0ODODO OO 4510000)

e [PARAM_PROF]: 000D OOO0OD OO 456000)
e [PARAM_CONST]: 0000 (O 4.53000)

e [PARAM_CALENDAR]: 00000 (O 454000)

[PARAM_IO] OODOO0OOOOOODOODOODOOOOOOOOOOOOOObOOObDOODO
gboooooboooo

000 SCALE-netCDF OO0O0OD0OO0O0O NetCDF JOD0OOOOODOOOO

&PARAM_SNO
basename_in = ’input/history_d02’,
dirpath_out = ’output’,
basename_out = ’history_d02_new’,

output_gradsctl = .true.,

/

000000000000 ./input 000 history_dO2.pe#t###st#t. nc 00000000000
OO00D00C000D00O0 ###4#0 MPIOODOOODOOOOOOODODOOODO 200000
0000000000 0000010000000 (00000 history_d02.pe000000.nc) 000
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O0000D0O0O0O0DO0O0O0DOOhistory_dO2_new.pe######t.ncO00 0000 ./output 00
o00o0o0oOo0oo0oo0oO0OoOo0oo0oo0oo0oo0o0o0o00oo00oo0o0oo00n
0000oo0o000oo0o00ooo00o0oo00ooo00o0ooo0ooo00ooo0on

(output_gradsctl) O .true. 00 O0O0O0O0O0SNO DO GrADSOOO0O0O0O0O0O0O0O0O0O0O0O0O
ooo000oooO0oo0ooo0oO0o0o0boO 1000000000 000000O00O0000O00O0O
oooooooOooooooooo

SET “history_d02.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 0 t,y,x surface precipitation flux

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

ENDVARS

00000000 netCOFOOO0O0O00O0O000O00COOCDOOCODOO GrADSOOCOOOCOOO
Oo0O0GrADSOCOOOOO0OCOOO0OOOO0OOOOOOOO0OOODOOOOooOOd SCALE-netCDF
oboooooboobooobOoboooobobooobooboooooboooo

000 SCALE-netCDF OD0O0O00 GrADS OOO0OD0OOOODO

&PARAM_SNO

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

vars = "U", "PRCP", "LAND_TEMP",

/

(output_grads) O .true. 000000, SNO O SCALE-netCDF 00000 O00O GrADSODO
oo0oOooooooOoOooOoOoOOoO0O0OooOoOoOOO0O0OoOOOOOOUOODOOOObOODOOOn
oo0o0O0o0OOoOoO0oO0oQoOoOoO0O000UooOoO0OOO0o00OoDOo0oOOoOoOoOooOoOoOgo
O./output 00000000000 (basename_out) OO0 000000000000 OOOOOO
0000000000000 00000000000000000OO0000000DODDOODO0O0OD0
OO0 wars) OO00O0OO00ODOOOOODOOO
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SCoLeE

000 SCALE-netCDF D0O0O0D00O0O0O NetCDF O0ODOOOO0ODOOO

&PARAM_SNO

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

nprocs_y_out 6,

/

00000000000000 4 (xy]=[22)00000000000 xO000 yOOOOoO0O
(000D0D00)300000000000000000000 24 (xy]=[4,6)0000000000
00000000000000000000000000000000000000000000 x
000 1500y000 1000000000030x2=600 700000000000 nprocs_y_out
070000000000000

SCALE-netCDF 0 00000000000000000000000000000000000
0000000000Onedumpd 0000000000000000000000

$ ncdump -h history_d02.pe000000.nc

gbobooboobooobooboboobooboooobooooooao

:scale_cartesC_prc_rank_x = 0 ;
:scale_cartesC_prc_rank_y = 0

:scale_cartesC_prc_num_x = 2
2

>

H
:scale_cartesC_prc_num_y 5

:scale_atmos_grid_cartesC_index_imaxg = 60 ;
60 ;

:scale_atmos_grid_cartesC_index_jmaxg

scale_cartesC_prc_num_x [J scale_cartesC_prc_num_y U0 00000000000 O00OO0O
Uoobobo0Ox000ydOOoOoODOOOOODDODOscale_cartesC_prc_rank_x [ scale_cartesC_prc_rank_y
gbboobo2000000000 xOOOyobOoooooooooooboooooooooooo
scale_atmos_grid_cartesC_index_imaxg [l scale_atmos_grid_cartesC_index_jmaxg [0
oboboooboooooxb0ooyoboooooooooDooDoDOoboboboobobooooo
gboobouoboUOxboboyobOoboooobooooooboooobooo

goo

00000 [pPARAM_SNO] DO OOODOOOODOODOOOO
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ﬂPARAM_SNU \
basename_in = "", ; 000o0oooooooooo
dirpath_out = "", ; 0ogooon
basename_out = "", ;ydggoboooooda
nprocs_x_out = 1, ;xooooo
nprocs_y_out = 1, ;yooooono
vars = "", ;y 0oggoobooonoo
output_grads = .false., ;grads 000000007
output_gradsctl = .false., ;000 netCDFOO0OOO0OOODO gradsO0000O0O00O0O0OOO
gooogr?
debug = .false., ;00000000000 000000007?

L J

(basename_in) 000000 (dirpath_out) 000000000000 CODOOOOODOOO
0D000D0000O(basename_out) 0 SCALE-netCDFOO0O0O0OO0O0OODOOOO(output_grads)
O.true. 000000000 00O0O0OCO00O0O0ODOOO0O0DODOOOO (basename_out) D0OOO
ooo

(nprocs_x_out) O (nprocs_y_out) JOUOODOOO0O 1 00000000000DO00O0OOO
O0o0o0oo0OO0O0oO0oO0oO0oOoooooogosNOODOoOoOo MPIODOOOOOOOODDOODODOO
(= (nprocs_x_out) x (nprocs_y_out)) 00 0000000000000 0OOOOOOOOOOO
oooo

(vars) 0O0O00OD0OCOO0ODOOOOODOOOOODOOOOODOOOO

4.6.2.2 U00O: 0000D0O0O00O0OO0ODO

SNOOOUOOOOO0OOoOoUoooUoooUuo0oooouo0oooooooooo/oooooo
obooooobobooobOobooooboooooobooon

googoood

ﬂPARAM_SNo

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

nprocs_y_out = 2,

/

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

Y /

goooooobobobooo400b0ob0b00obO0obDO0bOobDOoODOoOoDbDOobDOobODbDObOO
[PARAM_SNOPLGIN_TIMEAVE] 00 (SNOPLGIN_timeave_type) O °NUMBER’ OO OO0ODOOOODO
000000000 O00DODO0O0DDOO0 (SNOPLGIN_timeave_interval) JO0DOOOOOOOO
obo400000000000DO00O0O0ODOO

gbooooooooo
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&PARAM_SNO

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

&PARAM_SNOPLGIN_TIMEAVE
SNOPLGIN_timeave_type = ’MONTHLY’,
/

ooooDoboobobobObbO0000oboO0ODbbO0O000(SNOPLGIN _timeave_type) OO O O’DAILY’,>MONTHLY’,’> ANNUA!
000000000ooooo oooooooooooooooooooSNOOOOOOOOD
oooOoOo0O0OO0O0O0O0O000O0O0OoOO0OoooOOOOODOOOOOOOOOoOOOgsSNO O
OO000C0O0O00DOO [PARAM_CALENDAR] 0D OOOODOOCOOODO

o.500000000000000D0A0

ﬂPARAM_SNU

basename_in = ’input/history_dOQ’,
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,

L J

[PARAM_SNOPLGIN_HGRIDOPE] O (SNOPLGIN_hgridope_type) O ’LATLON’ OOODOOOO0OO
obooobooooooboooooboooboobobOoooboooobooooboOoooooboooooDn
0000000000D0COCDOODO [PARAM_SNOPLGIN_HGRIDOPE] 0OOOOO0O0OOOOOOOOO
gbooboobooboobobooboobotblb nlondboooooOOobOOoOOOO

1 SNOPLGIN_hgridope_lon_end — SNOPLGIN_hgridope_lon_start
nlon = .
SNOPLGIN_hgridope_dlon

ooboobbOooooobobbo0oooooobbbboooobobbO00d (SNOPLGIN_hgridope_lon_end)

gboooobooboobooboboooobooooboobooooobooboooobooon
gbo-0oooobobooooobooooboobooocoooboooobooboooooboaon

obooooobooboooobooboooooboboboooobooooonboooDn
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5.1 SCALE 000O0O0O0O0OO0OOOO

5.1.1 SCALE-netCDF O0OOOOO?

O000OSCALEOOOODOOODODO SCALE-netCOF OD0OOO0OOO0OOOOOOSCALEOODO
0000000000000 netCDF(network Common Data Format) 000 00 0O O ONetCDF O
Unidata (http://www.unidata.ucar.edu) 000 00000000000000O00O00OOODOOO
gogbooboboobooobboobobooboboobobobonoboboobboo
goboooooboooobboooooobbooobbooobbooobboobbbbooobobobooo
000000000000 000000000SCALEDDOOUOONOOOUOOOoooonO (SCALE-
netCDF convention ) 000000000000 OCF convection (http://cfconventions.org) O
gobooboooobooo

5.1.1.1 0000000

SCALE-netCDF 0000000000000000000000 (00000000000)O
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 428000000000

5.1.1.3 00O

SCALE-netCDF OO0 00000000000 DOOOO0O0D0O0COO000000DO0O0O long-namel
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 000000000000

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
goooo
gbooboobooboo

gboooog

oooooooooz

gboooooao

gbooogobooon

gbooooooooon

gboooooao

gbooooobooon

goooog

gooo

goooo
oooo 125

[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

o o0 oo oo oo
(IMAX) x (PRC_NUM_X),
(JMAX) x (PRC_NUM_Y)
oooodno (KMAX)

OoOOOO0O (OKMAX)

oo0o0O0O (LKMAX)

00000 (UKMAX)
O0O0OO0a0o (KHALD),
(IHALO), (JHALO)

0 0 O 0

0 (PARAM_CALENDAR)

(History_TITLE, History_SOURCE, History_INSTITUTION) OO 42800000

(PRC_NUM_X, PRC_NUM_Y, PRC_PERIODIC_X, PRC_PERIODIC_Y)[O (KMAX, IMAX, JMAX) OO 42300000

(PARAM_CALENDAR) 00O 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 00 O0O0O0O0O00OO.

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.
0000000000 OMODELNAME) 000 ATMOSON OCEANON LANDOMN URBANOO OO OO
ooobooooooobDbOobooDObbOO0000oO0ODPARAM_TOPO] O (TOPO_(IN|OUT)_AGGREGATE)
O [PARAM_LANDUSE] O (LANDUSE_(IN|OUT) _AGGREGATE) O .true. DO 0OD0OO0OO0O
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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 NetCDF 300000
netCDF version 3000 SCALEOODO0O0ODOO00DO0OO0OO0DOOOOOODO

e JO00OD0O0OO0OOODOOLOOODOODOOOODODOOOO

e NUUDOOODLOOODLOOODO

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
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Vertical grid positions for each component and physical meanings
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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-5.3.3/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
O0000000OOmod_user.FOOOOOOOUOOOOOOOO (scale-5.3.3/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-5.3.3/scale-rm/test/case
$ mkdir -p your_dir/exp_name
$ cd your_dir/exp-name
$ cp ../../advection/500m/Makefile .
00000000 mod_user.FOOOOOOOODOODOOOO

$ make
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5.3 SCALE 00OU0O0OOOOOO

5.3.1 SCALE 000000000 DOOOO

SCALEOOOOO0O00O0O0QOOODO0OCOOODOO00O0O0OOoOo00oooooDooooon
OO000000000000SCALEOODOOOOOODOO scale-5.3.3/1ib/0 000 scalelib.all
ooooooooo

O0000O0O000oOo0o0o0DoOo SCALE0DOOOOODooooooooooo

///;;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

134



/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
O0000000000000000000 scale-5.3.3/scalelib/test/analysis 0 OSCALE-
RMOOOOOOOOOOOOOOODOOOOOOODOOOOUOOOODOOUOOODOODODODODOOO
ggooooo

5.3.1.1 00000

SCALEO0DO0OD0DOODOOOO0OODO0OOODODOSCALEOODOODOOoOoooooono

$ cd scale-5.3.3/scalelib/src

$ make

0000000000000D00000000D000OOscale-5.3.3/1ib0 000000 1ibscale.a
0000000000000 0oooo0DooU0o0oo0Do0o0oooooOoooooOoon
000DO0OD0O0D0O0DOD00 scale-5.3.3/include 10000000000 OODOODOODOODOO
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-5.3.3/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

SCALE 00D0D0D000D0000000000000000Ohttps://scale.aics.riken.jp/
doc/5.3.3/index.htnl 0000000000000 O0DOO0O0OO0OODOOdoxgen (http://www.
doxygen.org/)00000000OODOO.

ggodobobobobooooooboobo

e JOODOOO
e JOOOOODOODOOODO

o IO DDOO

5.3.2.1 0O0OO0OOODO

oddobooooooooooooobooobooooobooobooobooooooooon
gogodoodooooooooooodioododogooobboboboboboboboboo
OO0OModule ListOOOOOOFile ListODOODO0ODOO0DODODODODODODOODOOODOOO
doodoooobooooooooobbbooooooooooa

00000000000 0OSCALE 0D DOO0ODOscale. JOSCALE-RMOOOOOOmod 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.aics.riken.jp/doc/5.3.3/index.html
http://www.doxygen.org/
http://www.doxygen.org/

5.3.2.2 UU0O0OOOLOOOOOOOO

oo00o0O0O0O000000000000000ODOD0O0O000000D0D000OoOoOoOoOOODOO
000000 https://scale.aics.riken.jp/doc/5.3.3/namelist. htnl OO0 00000000
oooOoopooOoOoOoooOoOOoO0oOOO0O0O0OOOOOOOOOODOO0OOObOOOOOOn
o0000000o00oUoooOoo0o00UoOoOoOo0o0oU0oOooUooooODOoUooOOoOoOgo
gooooOoOoOooOOOOODODODODODODOOOOOOOOOO

5.3.2.3 0OU0O0OOODO

oooooooooooooOoOooOoooooooooooooooOooooooooDoOooo
https://scale.aics.riken. jp/doc/5.3.3/history.htnl 0000000000 DOOOOOOO
0000000000000 0000O000000O0O0O00D0000DODO0O0OODODODO0OOD
oooooopoooooO0O0ooooOoOO000oooOo0oooooooOoODOOobOoDOOoOoOOo
oooooooooo
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54 UUUOUOOOUODLOODO

54.1 O0OO0O0OOOO?

SCALE-RMUOO0OO0O00O0O00000000000000ooooooommooooooooo
0000000000000 00000000000000000000000000000000
O00000000000000000

000000000000000 (scale-rm) 0000000000000 DOODOOOOOODO/
000000000000 000000000000000000000000000000000
000000000 (042,101 0000)000000000000

000000000000000000000000000000O0000000O0000000
0000000300 20000000000000000000000000 300000000
000000000000 0000 30000000000000000000 launch.conf OO
[PARAM_LAUNCHER] 00 (NUM_DOMAIN, PRC_DOMAINS, CONF_FILES)(O 4.2.10.3000)00000
00000000000000000000 (00000000000000100 MPIOOOOO
0000000)000000000000000000000

5.4.2 UUO0OOOOOO

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 OO (NUM_BULKJOB) U0 O DODOOOOOODOOOOOOODOOOOOO 42103000
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_TOPQ

TOPO_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 SCALEOOOOOOOOOOOOO0OOOOOoOoOooo1IOoooooD oo
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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HEN

. 0oocooooooMPIOOOOOOOOO
[PARAM_ATMOS_GRID_CARTESC_INDEX] OO (IMAX, JMAX)O [PARAM_PRC] OO (PRC_NUM_X,
PRC_NUM_Y) OOOODOOOO030000D00000DOOO0ODOO

MPIOOO = (PRC_NUM_X) x (PRC_NUM_Y) =6
XO0O0O0OO0OO = (IMAX x PRC_NUM_X) = 90
YOOOOOO = (JMAX x PRC_NUM_Y) = 90

2. MPIOOOOOOOOOODODOOODOO
MPIDOOOOOODOOOO n0OO0OD0000O0O0O0DDOOO0O0O0.0000000DO0O0O
[PARAM_ATMOS_GRID_CARTESC_INDEX] OO (IMAX, JMAX) O0ODOOOODODOOOODOOO
gbooobooabooobogooogan

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 36,

IMAX = 60, (00000000 IMAX = 45)
JMAX = 30, (00000000 JMAX = 45)
/

. 0boobooboboobobboboboobo
MPIOOOODOOOOODOOO [PARAM_ATMOS_GRID_CARTESC] O (DX, DY) OO
[PARAM_ATMOS_GRID_CARTESC_INDEX] OO (IMAX,JMAX) ODOOODDO

ﬂPARAM_PRC_CARTEsc \

PRC_NUM_X = 2,
PRC_NUM_Y = 2,

&PARAM_ATMOS_GRID_CARTESC_INDEX

KMAX = 36,
IMAX = 180, (00000000 IMAX = 45)
JMAX = 180, (00000000 JMAX = 45)
/
&PARAM_ATMOS_GRID_CARTESC
DX = 5000.DO0, (00000000 DX = 20000.D0)
KDY = 5000.D0, (0D0DO0O00O0O00 DY = 20000.D0)
/ /)

MPIOODOOOOOOOOOODO&PARAM_ATMOS_GRID_CARTESCO O DOOOOOODOCODODO
gboabooobooobgoood

XO0OOOOODO = (IMAX x PRC_NUM_X) = 360 (A1)
Y OODOOODO = (JMAX x PRC_NUM_Y) = 360

oOoo0ooOoO00ooO0o0ooDoooO00ooooO0O0n0oO (TIME_DT_ATMOS_DYN) O
(ATMOS_DYN_TINTEG_SHORT_TYPE) JDOO0OO0O0OO0OOOOO 42700000000000O0O
oooooobo2000040000000000000000000D000ODOO0OOOOO
oooooboooobo200000000000000
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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. 00D00000DO0O0O0O0OD

gbobooboobooboobooboooobobobobooboobooobooooobooobooon
000000000000 000001390 4540 =139445.5/6000000

&PARAM_MAPPROJECTION
MPRPROJECTION_basepoint_lon
MPRPROJECTION_basepoint_lat
MPRPROJECTION_type = ’LC’,
MPRPROJECTION_LC_latl = 30.00DO,
MPRPROJECTION_LC_lat2 = 40.00DO,

/

139.7567D0, (0000000 O 135.220404D0)
35.688300, (00000000 34.653396D0)

5. DOOobOOoOobOoon

&PARAM_TIME

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

TIME_STARTMS = 0.DO,

TIME_DURATION = 12.0DO, (00D0DO0ODO0DOO0 6.0D0,)
TIME_DURATION_UNIT = "HOUR",

/

O00O0Oscale-rm_init 00000000 1200000000000000000 4.1.10
000000 (NUMBER_OF_FILES) OO0 30000000000000O0OO

6. 0000000000DOO0O0O0O0OO0OO0O00O0

[PARAM_FILE_HISTORY] OO0 (FILE_HISTORY_DEFAULT_TINTERVAL) 0000000000
OO000O0DDODIMHISTORY_ITEM] OO0 (NAME) 00000 DOOO0O00O0O00O0O00O0ODOCO
O00000000000000 (0 5320000)0

&PARAM_FILE_HISTORY
FILE_HISTORY_DEFAULT_BASENAME = "history_dO1",

FILE_HISTORY_DEFAULT_TINTERVAL = 1800.DO, (00000 U0OOs3600.D0,)
FILE_HISTORY_DEFAULT_TUNIT = "SEC",

/

&HISTORY_ITEM NAME="SFLX_SW_up" / ogd

&HISTORY_ITEM NAME="SFLX_SW_dn" / oo

7.00o000obooooon

obOoooobOOoboobooobOdbOrm.conf UOOOOO0OOOOOOOOOODOOOOOO
ooooooboooooobooo
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///EbARAM_TIME
TIME_STARTDATE = 2007, 7, 14, 18, 0, O,

TIME_STARTMS = 0.DO,

TIME_DURATION = 3.0DO, 300000000000
TIME_DURATION_UNIT = "HOUR",
@o. .

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_QUTPUT = .true., (D0oO0oUoOO .false.,)
RESTART_IN_BASENAME = "../init/init_d01_20070714-180000.000",
RESTART_OUT_BASENAME = "restart_dO1", (RN

/

&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, obobooooobooo
\\\\ATMOS_BUUNDARY_UPDATE_DT = 21600.D0,

/

/

(TIME_DURATION) 0 30000000 (RESTART_QUTPUT) U .true. 0O DO DOODOODODDODODO

0000000000 DOO0000000D0DO0O0O(TIME_DT_ATMOS_RESTART)O(TIME_DT_OCEAN_RESTART)O

(TIME_DT_LAND_RESTART)O(TIME_DT_URBAN_RESTART) 00O OOOODOOOO(TIME_DURATION)
0300000000000000(TIME_DT_ATMOS_RESTART) [ (TIME_DT_OCEAN_RESTART)[

(TIME_DT_LAND_RESTART) O (TIME_DT_URBAN_RESTART) 00300 (108000 )000 00 (TIME_DT)

gbooooobooooogon
jhboboooboboobooboooobooboooooboooooboaon

///gPARAM_TIME
TIME_STARTDATE = 2007, 7, 14, 21, 0, 0,

TIME_STARTMS = 0.DO,

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL",

ATMOS_BOUNDARY_IN_BASENAME = "../init/output/boundary_d01",

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

/

TIME_DURATION = 3.0DO, Jo0oooooooon
TIME_DURATION_UNIT = "HOUR",

/

&PARAM_RESTART

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

‘\\
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