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110 Overview

1.1 O0O0Od

000000 SCALEOOOOODOOO0O0OOOOOOOSCALE-LESOO0O0OOODOOOO
O0000000000000 SCALE version 0.2.6 (SCALE-LES version 4.2.6) 00000000
00000000100 SCALECO00OOO0OO0OOO00DOOO0OoOg 200000000D000D0OO0
ooooooboooboboooboobbooo sboobboooobD40b000bO0O0ODOODOODO
ooooooooooooboO 2000040000000000000000O000DODO0OOO
obobooobooobooobboobooooboooboooboboooooobobO sobboOoooDn
go0ooooOoooooOo0oDoooopDooOoooooOoooDooooooDo

OoOoOoOoOoOoOoOOODOODOOODODODOOOOOSCALEuwersOQOOOOOOO
scale-user@riken.jp 0O 0O0OOOOOOO

1.1.1 SCALECOOO

SCALEOO0O0OOO0OO0O0OD0O00DOOO00O0O0ooooooooooooooooooooooon
obobooboboboobOooboobooboobooboobooboooooooooooooooooon
O0O0O0OOO0O0OOOODODODODODODOOSCALEODOOOOOOO0OOooooooo

e SCALE OO “Scalable Computing for Advanced Library and Environment” 000000

e SCALEOUIDOOODUIOUOOOUODOOMBSD200000000ODOO00O0DOOODOOOOO
gboobogoboooobobboboboooooboboobooooboboboooooo

e SCALEOOOSCALE-LESOOOOSCALE-GMOOO0O0O0OOOOOOOOOOOoOooOoOO
ooooo

e SCALEOOUOOODOOODOOOODOOOUODDOOUODDOOOODODOODOODOOOO
gbooooobooogn

000000000000 0000000000 “scale/LICENSE’ DO 0ODODODODOOOOCDOODO
SCALEO0ODOOO0DOOO0O0DOOOOOD SCALEODO WebOOOOOOOOODOOODOOOO
000000000000 Onttp://scale.aics.riken. jp/[]

1.1.2 SCALE-LESOUO0OOOO

O0OOSCALE-LESOO00D00O00O0O0OODODODODODOOo0OOoOOoOooooooon
0000000000000 0000Team SCALE (2015)0 Sato Y. and Tomita (2015a)0 0 O O
Nishizawa S. and Tomita (2015) 00000000

gbooooooao



Cartesian 0 0000000 O Arakawa C-gridd

Cartesian 000 MPIOO

e Map-projection & Map-factors

Nesting 00000 1l-wayO O -OD0OOO
— Option: OOOOOOOOOOOOOOOOOOOO

obooooobo oboboooobooobooboooooboo

gtool 00O netedf4 000 O 1/0
e JIJ0IDUI0ODOUODOODODDUODbOODOOO
— Option: WRF-ARWONICAMO O OO GrADSOOO0OODOOODOODOOO

gooooo

e JO0OD0O:00D0O0O0O0O0DOOODOO
e JO0OO:00D0O00O0ODOOLOOODOOO

— Option: HE-VEO HE-VIDHI-VIOOOOOOOOOO
e JO0ODO:40000DO

obooOo:3000000000000200

e JO0OO: FCTOOOO

e JO0ODOODO: 40 Hyper diffusion
e [0 0: Terrain-following 0 0 OO
oooo

e JOOO:O00D0O0O0OODO

— Smagorinsky-Lilly type 0000000000 (Smagorinsky (1963); Lilly (1962))
— MYNN25000000 (Mellor and Yamada (1982),Nakanishi and Niino (2004))

e JOOO:00D000CODO

Kessler type 000000 (Kessler (1969))

6-class single moment 0 0 000 O (Tomita (2008))
— 6-class double moment 00 0 00O (Seiki and Nakajima (2014))
— 0000000 (Kentaroh et al. (2010)) 000000

e 0 O00DO: MSTRN (Sekiguchi and Nakajima (2008))

e JOODOOO



- 00000: 0000000000000 00 Beljaars and Holtslag (1991); Wilson
(2001)0

- 00D000:00000000
~ 00D00: 0000000000 (Kusaka et al. (2001))

OO0O00O0O0OOSCALE-LESOOOOCOOOO000O0DOoOoOoOoOOoOoOoOooooooooooo
obooooboooooooboooobOooboobOOooobOboobooboooboooboobooDbn
gbooooobodobooooooad

000 SCALEOO000O0O0OO0O00OCOOOO0O0O0O0O0O0O0OOOSCALE-LESODOOOOO
obooooobooboobOoboooobobooooobooon

1.1.3 SCALEOOOODOODOOOO

AMEB‘J'

#ﬁ&@ﬁﬁ M !

O 1.1: SCALEOO0O0OO0OO0QODODOO

SCALEOO00O000O0O0O DOODDODOOOOORIKEN AICSOO0DO00OOOOOOOOOOOO
O00o0o000ooooooo0oO000O0n0 110 SCALEODODOOOOoOOoOoOoooooooooo
OOo0O0O0O000O0OSCALECOOOOOOOOOOOOOO0OOOOoOoOooOoOoDoOoOoOoOogon
O000000000000000000000O0O0O0ODO0O000OOOoOoOoSCALEDOOOOgn
gobobgoboboboboobooooooooobobooboboboDooooooooboboo
OOoooO0O0O00000000O0O000000000D0000000000D0O00000000 Abe
and Sato (2013) [0 0000000000000 0OOOOO FyitsuFX100OOOOOOOOOO
obooooboooobooboooobobooooobooooooboboooboOoboooon

SCALEO 0000000000 00000OOO0O000DOO00000000OOODODOO0OO
gbobooooooboooboobooboooboooooobooboooobooooboobooDbo
obooooboooooobooog

000000000000 000000000D00O000DOO00DDOOO0U00OD0OOSCALE
0000000000000 000000SCALE-LESOOOOOO00000O000oooooon
0O(0 12)000000000000000000000000000000000OOOOOOg
OO0 SCALEO 00000000000 OO0O0OmMSCALE-LESOODODOOOOOOOOOOooon
0000000000000 D0O0O0O000000000000ODO0O0O0O0O0OOOO0000 SCALE-
LESO0000000O0oooooooooOoO0O0O0O00COOOO0O0O0000oOoooOoOoOOOo



SCALES 1731

J/\/\ o =7, —_
HBfr oy R SCALE-LES €7
0 1.2: SCALEOOUODO SCALE-LESOODOOO

00O Sato Y. and Tomita (2014)0 Sato Y. and Tomita (2015b)(0D 000000 SCALEOOOOO
0000 SCALE-LESOO0000000O0O0O0O0O0O0O000000000OOooooooooo

1.2 OO0O0oo

OO000ooDDoOoO0O0000bpashODOOOOOODDOODOOOOOOODODOOOOOODODO
gboooooobooooboboooobobooooobooooobobooobooo

oooooobo0ooDboOgs, sb0o0o0oo0ooobo0oobobobOo0oooDbO0oooDDoooDo
gboooooboooooobooog

# <~ root0UOOOOOODOOOO
$ <-00obOooooboobooon

O0O00000000000su000000000O0{User_ Name}JOOOOOOOOOODOOO
ooo

$ su {User_Name} <- {User_Name}O OOOOOODOOOO

$ exit <- {User_Name}O OO OOOQOQOOOOOOO
$ su - <- rootdO0O00O0O

#

gboboboobooobooboboooobooooboobboooooobooooboboboboooboooon
oboooobOOobooooobobooobodbDroot000O0ODOOO0OOOODOOOOODOODOOOO
OD00000exit0 0000000000000 00O0O0O0ODOO0O//0000000000
obooooooooooboooooooo

gbobobobooboooobooooooocoooboooooooooooooooooobooon
ooog

----000000000000O0
77777777 O00oOo0o0ooooooon
,,,,,,,,,,,, ooooOooooooooog




gbobooboboboooboooooooboobooooooooobooooooooooon
goboooboooboooooboooobooboooooon

-—-—-p0000Db0o0oo
77777777 oooooooon
777777777777 goobooooo

$ vi

O00000ooovioOODO0OOO0O00000O0O0O0O000oobooOOOgeditdemacs 00O
gbooouoboooobooboooobovibboooobooooooboooobooboooon
gbooobooobooooooboo



[1 20 Installation

OOO0OOSCALE-LESOO0O0DOOOOSCALEODODOOOOOOOODODODOOOOOOODOD
gooooao

2.1 0JOO0Oooooboon

OO0000SCALEOO00OOOOOO0O0OooooOoooooooooooooooooooo
OO0O000O0O0SCALEO0OOOOOOO DOoOooooOoUooooooouooooooooooo
Fujitsu PRIME-HPC FX10O0OODOOOOOOOO
ooooooooo

e JOOOOODOODOOODO
- CPU:J000O00O00DO2000000000DCODO40000000DODOOO

gboooao

— Memory: 00000 512MBO000O0O0ODOOC 2GBOOOO00OODOOOOOOO
gboooooboooooo

— HDD :OOO0O0O0O0000O0C0OOTuorial 0O0O0O0O0OO0O0OOOCOOOO 3GB
gboooobooooooboo

e NUOODOODOOODLOOODO

— OS : Linux OSO Mac OS X
dooOoOobo osoooobooon210000oo0n

— 00000 : CO00000Fortran
FortranOOOOO0O Fortran20030 00 0000000000000 O0O0OO0ODOOO
00ooooooo0ooooQ 220000000

- MPIOOOOO : MPI1.0/2000000 MPIDOOOOOOO0OOO0OOOOOOOOO
MPIOOOODDOOOODOO 230000000

- 00001/000000 : gzipO HDF5ONetCDF4O OO OO OO
HDF5/NetCDF4O0 00O 0OO0ONetCDF300000000000O0O0O SCALEOUOODO
gboboooboooooooboooooon

gbooooobooooo

e 00000 OODOWgibOwgrib20 NCLOOOOOOSCALEOOOOOOOOOOOO
000000000000 0D0O0O000DO0O00D0D Tuterial DOOOODO wgrib2000
goo



e 0 0000OGrADSO GPhys/Ruby-DCLOncview D 0D 000000000000 0000O00O
ooo

e 000000000 OOOOOO PAPIDOOOOOODODODODODODODOO

021: 000000 0S0O000 x86-640 64bit 00O

oS gooooooon oo

CentOS 6.50 6.600 7.00 7.1 goooobooouooboooooa
openSUSE 13.2

SUSE Enterprise Linux | 11.10 11.3 11100 GNUOODOOoDooooo
fedora 20 doodoooooooooooooon
Vine Linux 6.20 6.3

Mac OS X 10.10 Yosemite

0 2200000000000

oooooo goooooooo od

GNU (gcc/gfortran) | 4.4.x, 4.8.x 44x 000000000 WarmingOQOOO
aon

Intel (icc/ifort) 13.0.10 14.0.20 15.0.0 | 20130 000000000 O0O0O0O0OODOOO
gooooooooon

PGI (gce/pgfortran) | 14.3

023 000000MPIODODOOO

MPIOOOOODO |ODO0OO0OOO0OOO oo

openMPI 1.8.5 goboobooboobgooboon

Intel MPI 4.0 Update 304.1.005.0 | 20130 00000000000000O0OOOO
gooobooobooo

SGI MPT 2.0500 2.09 Intel Compiler OO0 OO0 O0O00OOCOOO

211 0JO0Ooooooo
gobobooboobooboobobboboobooboobooboboboobo
e CPU: 030000000 20000400400000
e Memory : 0 300 512MBO0O 400 2GB

e OS : Linux OS x86-64 (CentOS 6.60 CentOS 7.10 openSUSE 13.200000)

00000 : GNU ODOOOOO gee/gfortranO

e MPIDODOOD : openMPID DO ODOOOOODOOOOOOODOO



22 JUOO0Oobboooooobbd

O00000000O0SCALEODODOOOODODODOOOOODOOOODO0OoOoOoODOoDooon
OO000000O0O0Appendix ADOOOOOOOO300040000000000000000O
gbooooboobooboboooobooooobooooon

oboboobOobooboboboboboboboboobooooooooooocoooooboon
00000000000 Appendix A60000O0O0OO0300000400000000000
GrADSOO000000D00D0O000000000D0 GphysOOOODOOOOODOOOODOOOODO
gbooooobo4s500000000

2.3 SCALEOOOOOO
O0000o0O0O0ooO0ooooooUooooOon
e CPU: Intel Core i5 2410M 200 /40000
e Memory: DDR3-1333 4GB

e OS: CentOS 6.6 x86-64, CentOS 7.1 x86-64, openSUSE 13.2 x86-64

obooooooono

ooooooooooo
http://scale.aics.riken.jp/ja/download/index.html
OO0O000000000O0O0C0C00000 tarballOD000O0OOO0OO scale/O000OCOCCOCODO
OO0000O0{ver}y0 00 <0200 00000 OOOODOOOO

$ tar -zxvf SCALE_{ver}.tar.gz
$ 1s

scale/

Makedef 000000000 O0OO

SCALEOO0O0OO00000000OD0DOOO0O”SCALE_SYS”00O0O0OO0O0O0DOODNOOOMakedef
0000000000000 00D00OD0O0OMakdef00OO0OOOscale/sysdep/00000OCOOO
U00000DbO0DbO0b0ODDMakedef 0 O0 0000 O0OO0OOOOO0OOOOOOOOO0OO
0000000000000 000000000000000000 MakedefOOODDOO 240
ooooo

00000000000 LinuxOSOGNUDOOOOOOO0OO openMPIOOOOOOOOOOO
000000 "Makedef.Linux64-gnu-ompi"0 0 0000000000000 OOOOOOOOO
oboooooooooon

$ export SCALE_SYS="Linux64-gnu-ompi"

g0 FX100O0O0OOOOO0OOO0OO0O0O0O0O0000000000000 MPIOOOOO0OO000000000000000
0000000 “eepx/frtpx” O “mpicepx/mpifrtpx” O0000000000000O

10



024: 00000000 MakedefODO OO

os/000 ooooo MPI Makedef 0 O 0O O
gee/gfortran | openMPI Makedef.Linux64-gnu-ompi

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

Mac OS X gee/glortran | openMPI Makedef.MacOSX-gnu-ompi

0000000000000 | originalt original® Makedef. K

Fujitsu PRIME-HPC FX10 original® original® Makedef. FX10

obbooobooooooboooboooooobooOoooooooboobooOooboboooooboOooDn
0000000000000 0D0O Makedef OO0 OOOOODOOODODOOODODOO .bashrc
gobgooboooboobooboobooboboon

O000O000000000000O0OOAppendix ADOOCOCOOOOO PATHOOODODDO
000000oo0oooooooo0O0000ooooDoOoCOO000OHDESO NetCDF40 00O
O0D00O0CCO0O PATHOOOOOOODOOIntel DOODOOOOOOOOODO”/0opt”00O HDF5
O NetCDFAOOOOOOOOOOOOOOOOOHDESDO /opt/hdf50 netedf4 O /opt/netcdf O
oboooooboobooooobooooboobon

$ export HDF5="/opt/hdf5"
$ export NETCDF4="/opt/netcdf"

Intel 00ODOOO0OOO0ODOCO HDFSOOOODODOOOOOOODOOODOOOOOOOO
O0O0000D0O0OOsysdep/Makdef .Linux64-intel-impi 00000000 0000000000O

googod

###### NetCDF library

NETCDF_INCLUDE 7= -I$(NETCDF4)/include
NETCDF_LIBS 7= -L$(NETCDF4)/lib -L$(HDF5)/1ib
U000 -Inetcdff -lnetcdf -1hdf5_hl -1hdf5 -1m -1z
goooog

0000000O-L$(HDF5)/1ib64 0 00 0 -L$(HDF5)/1ib 0000 OO

goooon
OOo0o0OooO00oOo0o00bOOo0o0U0bDODOmake0000DOOOODOOOOODOO

$ cd scale/scale-les/test/tutorial/bin
$ make -j 4

make OO0 "-j 4" 000000000 ODOOOOODOODOOOD 400000000000
Oo0O0O0O00O0000000000O0O0000000000000000 makeO OO0 SCALE
O0OQ0QOQ0O0OO0O0OO0 SCALE-LESOO00O00OOOOOoOoOooooooooo

scale-les scale-les_init scale-les_pp

11



g3oboooobobooboobooboobooboooobobn

doo0o0ooOoOoOoo0o0o0o0oooooboboooooooo
$ make clean

gbgboooooobobobobobobobaoboooobobooboboboboboboa
gobogoobooobooon

$ make allclean

0000000000000 000000b0 000000000 0000000000000 Ogag’al-
cean”0 0000000
oo

e SCALEODIDDOOOOscaled TOPOOOOOOOOO scale/scalelib/O00000OOO
doooooOoOoOoo0o0oooOooooooT.liv'" 000000000000 o0onoon bin/
oooooooOooooooon

e Debug 0O DODOOOOODODOOODO"make -j 4 DEBUG=T"U DO OOOOOODOOO

e IO0IDOODOODOODOODOOLOOODODOOMakedef. 0 000O0OO0OOOONO

24 O00O0O0O0OOOOOOOO

030004000000000000GrADSOO000OOOOOOOOODODODOOOOOO
OOSCALE-LESOOO0O00O0OOOOORistory.*x*xxx . nc000000GrADSOO0DOOOODO
gobooboobobobobibo0bDOnet2g0 0000000000000 net2g0000000O0O0
gboboooooboao

net2g 0 SCALEOOOQOOOOODODODOOOOOOODODODODO MakedefODDODOOOOOOOO
OO000OOo000oOOo0O00DO0OO00oODO00b0OO00DODOO0 NetCDFOOODOOO
oooooboboooooooobooo MpPIODOODOODOOODOOOODOODODOOODOOO
gboooobooooboobooooboboooooboooon

OO0OMakedef 00 O0O0O0O0OO0OO0O000O0O0OOOODOOSCALEODODOOODOOOOOOOO
OOOCOOOOODOODODO MakedefODODOOOOODODOOOOOOOOOOOOOOO

$ export SCALE_SYS="Linux64-gnu-ompi"

O000Onet2g 000000000000 Omake000000O0OOO0OOOODOOOMPICOO
goboboobooboobooboobobobobooobooboobooobobo

$ cd scale/scale-les/util/netcdf2grads_h
$ make -j 2

MPIOOOODOOOODOOOODODOOOODOOOODOOOODO

$ make -j 2 NOMPI=T

12



0000000000000 0000O0net2g”’0 00000000000 O0DDOOOODDODBOOO
gbooooooooon

gobgoboooboobooboobooobooboboooboo

$ make clean

13



(130 SCALE-LES Tutorial: Ideal case

3.1 UoOoon

OO0000000000O0O0O0D00 1000000000SCALEDOOOOOOQOOIdeal case
O0000000oQoOo00Q0O0O0O0U00OOoOU 2000000 SCALEODOOOQOOOOOoOogo
oboooobooobooooobobooobooboooogooboo

OO0O0O0O0OSCALECOOOODOOOOooDooono

scale-les/test/tutorial/bin
[0 scale-lesJ 000 scale-les_init 00O OO
scale-les/util/netcdf2grads_h

Unet2g0000000DOO0ODOODODODOOODODOODODODOODOODODODODOODOO
OO000000 GrADSOOOOO0O0GrADSOOOO0OO0OOOOOOCOOODOOO Appendix A.6
gboooooogd

gbooooboboooboomoooboboboooboobooobooboooboobooooboooobooon
gboooodbgsilogboooobobooobobobooboboboooobobooobooobo
gbobooboooobooboobboooooobobooooOoobooobooOooboooobo 2000
oboooooobooooooo

0000000000000 00000000200/4000000000000 CPUObL12MB
gboooobooooboobooooboboooooboooooobooooboOobooon

e CPU: Intel Core i5 2410M 2.3GHz 200 /40000
e Memory: DDR3-1333 4GB

e OS: CentOS 6.6 x86-64, CentOS 7.1 x86-64, openSUSE 13.2 x86-64

3.2 0O0O0OO

gbobooooboooobooboobooooobooooboooobooooooooobooooobooOoooooon
ooooooooo

3.2.1 00O

0000000000000 scale-les/test/tutorial/ideal 000 O0O0O0O0OOO0OOOOO
dooooooooooooooooo

$ cd scale-les/test/tutorial/ideal

14



031 0000000000000000

0o aooo 0o

gooooo gogosoomddpbploo00m | OO-0000O0O0O00O0O0O 2000
oooo

gooooad goo4o00000O2 go-obooooooboooo 2000
oooo

oooo 9700000020 kmO goooooooOoOoooooooog
oooooo

oooooo oooo ooooood

oooooo 5 sec OO0O0O00ogono 10 secO

good 3,600 sec 720 steps

ooooood 300 sec

gooood ooooooooooo 6-class single moment bulk model
(tomita 2006)

0000000000 | GCSS Casel squall-line 00000000000oyama (2001)0
oooooooooooo

oooo ooooooo OO0004kmO00000 3 kmO0O0O
ooooooooo3Kooooooo
goooood

O000000o0ooO00oOoOo00oooOoOooOO SCALEDOOoOoOoooooooooogoo

$ 1n -s ../bin/scale-les ./

$ 1n -s ../bin/scale-les_init ./

“scale-les” DO O0OO0O0O “scale-les_init” 000 000O0O00OO0OOCOOO0OOOOOOOO
0000000000000 0ob0o000b0oO0o00DbO00o0bLO0b0o0o00obOoOo0o0oLoOooooOooOon
oooooooo

3.2.2 00000

O00000“scale-les_init” 00 000D0O0D0ODODODO “scale-les_init”" 0000000
Oconfigd00OO0O0ODOODODOOONO “init_R20kmDX500m.conf” OO0 0O0D0OO0O0OO 3.1 0000
0000000000D0000000 configd 000000 O0DO0ODO scale-les_init00 000
dooooooDOoooooooooooooo

SCALEO0OO0OU0O0DODOO0OOUODODOoOoonoooDo

$mpirun -n [ODOO000] [0O00000O0] C[econfighOOOO]

[D0000)00000oMPIOOOOO0OOOOOOOOOOUODOO[OOUOOO])OOOscale-1es
0 scale-les_init 0000000000000 0O000 config0 D000 [configdOOD0]O0O
obooooobooooooz20oMPIDOOODOOOODOOOODOODOO2-MPIDODO
00000000000 Oinit_R20kmDX500m.conf O config0 0O 0000O0OOO2-MPIOOO
scale-les_init 0000000000000 O0O0O0O0DOOOOO

15



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

gboboboobooboobooboboboobboobooobooboobobooba

*** Start Launch System for SCALE-LES
TOTAL BULK JOB NUMBER = 1
PROCESS NUM of EACH JOB = 2
TOTAL DOMAIN NUMBER =1

Flag of ABORT ALL JOBS = F

*** a single comunicator

*** a single comunicator

obooooooono

“init_LOG.pe000000”

“init_00000000000.000.pe000000.nc”

“init_00000000000.000.pe000000.nc”
030000000000000000000000DODODO0O000000 “nit_-LOG.pe000000” O
obooooooobooobooooobooooboooobooobooooobooooobooobobooooboooDbo
gooooLoGcgoOOoOoOoOoOoOoo

++-++++ Stop MPI
*** Broadcast STOP signal
*** MPI is peacefully finalized

gooooao

O 0 O O %init-00000000000.000.pe000000.nc” O “init_00000000000.000.pe000001.nc” O 20000
ooooooOoooooOooooOooooOooOo 200 MPIODOOODOOODOOOOODOD200
goboogoooooooooo4-MPIODODOOOOOD40D00000000O0O0DOOOOODO
0000000000 “«nc?000000000 NetCDFOOOOODODOOOOOGphys/Ruby-DCL
OneviewOOOOOOOOODOOOOOOODOOO

3.23 0O000OO0OOOO

000000000000 00oo0oooooo0onDoOoon 2-MPIDOOODOOOD config
000000000 “run_R20kmDX500m.conf” OO O OO0

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

O000O0o0OO0o0o00000000000200000000000000000000
“LOG.pe000000”
“history.pe000000.nc”
“history.pe000000.nc”
“monitor.pe000000”
040000000000000000000O000O00O0000O0O00O OO0 “LOG.pe000000” OO0
00000000000000000000000000000000000000D00O0O000
ooooLoGoOoOooooono

++-++++ Stop MPI
*** Broadcast STOP signal
*#% MPI is peacefully finalized
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gooooao

0 0 0 0 “history.pe000000.nc” O “history.pe000001.nc” O 2000000000000000CO
00000 history OOODOOOODOOOODOOO NetCDFOOOOODOOOOO2-MPIOO
oooooobooboOo20000000000000 “monitor.pe000000” DD OODODOODO
gbooooboooobobooooboooobooboooooobo

3.24 000000

ooO00oobOO000DOo0bobDOo0oO0OCoDOO0ODbDO0b00DO0O0O0oDDOOOONetCDE
0000000000 1000000000000 DO0C0O0000D0OD Direct-AccessO O OO0
O00000GrADSO00000000000O000O0 Gphys/Ruby-DCLOO0OOOOOOOOO
obooooboooooOobobooobobooooo4s000000000000

00024000000000000000 “net2g” 000D00OO0OODOOOODOODOOOO

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

oboobooooooooooobboobooobobooobooobooooboooooooooboboooon
ooooooobooooooo
net2g 0000000000 SCALEOOOOOODOOO

$ mpirun -n [O0OO0O0O0O0] ./net2g [configdODOO]
net2g 0 00 “net2g.conf” 0 config0 0000000000 OOOODOOOOODOO
$ mpirun -n 2 ./net2g net2g.conf

net2¢ 00000000 O0SCALEOODOOOOOOOOO MPIODOOOOOOOOOOOOOO
00000000000ooo0oouoooooHDDOOOOUOO0OOOOO0OOOOoOoDOOOO
JJ0o00oodUoooo20000000000000goooogg
“QHYD_d01z-3d.ct]’0 “U_d01z-3d.ct]”’0 “W_d01z-3d.ctl”
“QHYD_d01z-3d.grd”0 “U_d01z-3d.grd”0 “W_d01z-3d.grd”
06000000000 O0ODODODOOUODODODODOOOODOO
doooo0bOOooopDooosooooovbooooooomwdooomQAaYyboDaooO
000000000000 00000 100000 0Direct-Access000000O0O0O0O0GrADSO
00000000 gend00D00O0 GrADSOOOODOO0ODOODO ctlO0DO0O0OD0OO00OO0OO0OOO0OO
ctl 00000 GrADSOO0O0000D0D0OD0D0OD0D0ODODO0DO0DODOOOooOoOO 3.1000o00o
12000 0000000U-WO QHYDOOOOOODOODODODODOOO
‘net2g.conf”’ OO0 ODO00OODOO0OO0ODOOODnet2g 0000000 0OOOODOOODOOO
oooooog

&VARI
VNAME = "U" s nyn s "QHYD"
/

Oo0 «“VNAME"OOQOoooooorert,"REO00000CDOOOOOOOOOOOOOOOOO0O
00000000000 00O00000O0000000D0NetCDFO nedumpO0O0OQOOO0O0OOO
U00000000Onet2g 000000000 OB7YT0ODOOOODOO
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T A :\—. T4
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KB LIRS R S T WP e . 3
L e ooy oo i e =D - — s
2 1S P R P e P - - 2
e T —_— o
14‘.-.-\.\,-,-.-..--_’-../' - - 4
w7 G0
- S e S e = 6 .
0

o

2 4 6 8 10 12 18 2 4 6 8 10 12 14 16 18

Wast-East [km] 10 Tm/s] Wast-East [km] 10 Tm/s]
T I T T T T P — I I I I T  E—
0 05 1 15 2 25 3 35 4 45 510°[ka/kg] -8 64 -48-32 16 0 16 3.2 48 64 8 [mf]

0 31: 00000 1200sec 0 Y=1kmOOODOOO-000D0OOO(d)0D00O0O00O0OO0OOOO
000U0ooO()OO000oO0OU0Oo0O000oU0ooO0o0Uo-D0o00oU0ooOooooooo

3.3 MPIOOOOOGOGOO

ooobooooooboOoObOoO0O0o0ooooooMPIDODOOOOOOOoOoOODODDOODOOO
gbooooooboooooboboooboobooon

000000000 init_R20kmDX500m.conf O run_R20kmDX500m.conf 0 config 0O O OO O
0O0000o0o0o00o0opoOoo0oooDooU00ooDoo0o0oOooOD SCALEODODOOOoDOoo
MPIOOOOOODOOOOODOOOOOOOMPIDODOOOOODOOOOODODODOOOOOO
oooboooOooooOooboz2-MPIDOODOOOOODOOOOODOOOO4MPIODDOOODODOOO
OO0000O00D0COMPIODOOOODODOOO0DDOOO “4nit_**x*x.conf”] “run_s**.conf” 0 00O
oooooooboooooooboooobobobooogooboo

init_R20kmDX500m.conf 0 viOOOODOOOOOO2200000 “PARAM_PRC’O0OOOOOO
ooooooooooobooo 2-MPIODOODOOOOODOOOODOOOODOODOOOODOOO
00000000 “PRC”O “Process” OO OOODO

&PARAM_PRC
PRC_NUM_X =
PRC_NUM_Y

/

1]
= N
. .

SCALEO OO0 200000000000000000“RC_NUMX"0 XOOOOOOOOO
MPIOODOOODO“RCNUM_Y' 0 YOOOOODOOOO MPIOODDOODOOOOOOODOOO
OO0 configOO0O00OO0O0OXOOO 2000Y00D0100000C00C0O0O0O0OCO0OOODODOODO
o00o0oo0o0oooooooooooyooOoooOoo 200000000000000X0000
OMPIDODOOOOOOMPIOOOOOOOPRC ota1 =PRCx xPRCy OOOO0O02x1=2
o0 MPIOOODOO 200000000000000000D00DOOOODODLOO
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&PARAM_INDEX
KMAX = 97,
IMAX = 20,
JMAX = 2,

/

000 “PARAM_INDEX” 00O O0OD0OODOO0OOOOOODOODOOODKMAXOD IMAXO JMAX DO OO
ooooXooOooooooyooooooooooooooooooooooMPIODODOOO
gboooobooooobOobooooboboooobooboooooboooo

O0D0Q0O0Gridsx =IMAX x PRCx
00D0D00Gridsy = JMAX x PRCy

gbgboogbobobobooobobobobrgAxbOgboooooooboboboooooooda
gboooboooboboboobooooboXbooooooo 400b0YDOODOOD 200000
goo9groooboooooaon

ooooooooooooOo 4MPIODOODOOOODOOOOODODOOOOODOOOODOOO
oboboboboooobooooooooooboobobo200000000X0b00400000
4MPIODOOOOOODOOOOOOODOOOODODOOOOODO

///g;ARAM_INDEX ‘\\\

KMAX = 97,
IMAX = 10,
JMAX = 2,
/

&PARAM_PRC
PRC_NUM_X = 4,
PRC_NUM_Y

\J /
XO0O0DO40O0O0OOOOOOOOPRCNUM X = 400000000000000000O00O 40000
0000000IMAX = 10000000000YODODODOODOODO0O0OO0ODODODoOoooooOo
0 O init_R20kmDX500m.conf 0 run_ R20kmDX500m.conf0 0000000000 O0O0O0O
ooooooooooMPIDODODOODOODOUODOOOOO 490000000000000000O
ooo0ooooOoooo4-MPIDOODOODOODOOOOODOO

1]
-
M

$ mpirun -n 4 ./scale-les_init init_R20kmDX500m.conf
$ mpirun -n 4 ./scale-les run_R20kmDX500m. conf

oooooooooooooobooo MPIOOODOO 2000000000D0O0O100O MPI
O0000O0O0O0O0OO0O0OO0OO0OODOODOOO per PRCODO 1/2000000000000000000
00000000000 '00000002-MPIODOOO0OO0OOO0OOOO0OOOO0OO0 60 sec O
oooboobo4-MPIDODODODODOOODO 32sec0000000OO0OOOOO0O MPIDO
o00oo0D0o0oo00obD0o0ooO0bDoooooDbO0oDbO0o00O0ODO “sample” DOODOODOO
init_R20kmDX500m.pe4.confllrun_R20kmDX500m.pe4.conf OO0 OO OO OOOOOOOOODOO
ooooooooooooooo

0000000000 00000000000000000000000000000000000 “strong scaling”
gooo
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gooooao

00d00DO0DOO0oOO0DUOoDU0OoUOoU0O00000U0OU0Oo0000D0DO0ODODOODODOn
Joo0ooo0oMPIOOOODOOODOOOODOO0OOOOOOOOODOOOODOOOOOOO
0000000000000 0o0o0DO0Dooooooooo0ooooDOooDooon
000000000000 DOO000DO0bOO000DoODbOO00O0DOO 50 5100000000000
00d00d0OdooDOooU0oUOoDUooU0oUoU0OoU00o0OoU00000DOoU0OoOOooOooOOoDOon
“ssmple” 0000000000000 0O0DODOODO0ODODOODOOODOOODOODOOO
000 configDO00DO00DO0O0DO0O0OOO0OOO0O0ODOOODOOOOOOSCALECOODO
oooooooDooooooooog

OOO0OSCALEODOODODOOODOODODOON “scale-les/test/case” DU OO OOOOOOOO
0000000000000 000000000000o00oo0oO0oU0o0o0ooo0ooooOnDo
00000Do00oooDoo00ooooo00oooooDoooooooooooooooDo
oooooo
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(1400 SCALE-LES Tutorial: Real case

ooooooooooooDb 420000000000000000O0DOOCODODOOODOOO
ooooooooo

scale/scale-les/test/tutorial/real/

000000000000 ${Tutrial_DIR}O O scale/scale-les/test/tutorial/0 0 0 PATH

gboooooooo
SCALE-LESOO000O0O0O0O0OO0O0O0O 4100000000

l.pp: 000000COOODOOO
2.init: 00 O0O0O0OOOOO0OOO0O0O
.run: J0OO0O0O0O0OO0O0O0OOO0OOOOO

oboooooooooon

q

—
e

4
4
=

O 4.1: SCALE-LESOOO0OOOOOO

O0000000000000 Table4.10000000000000000000OSCALEOO
gboboobooooooboboobooboboooooobooboooobooboooobooDo
0000000000000 0000000O00U0 (CoooBkmOOOODOOOOOOOOO

O0o0ooo0oo)oooooooo
gboooobooboooboobobooooboooobobooooobooooooon

e CPU:200/40000000000U0O0OOO CPUL40000000OO
e MemoryOO:4GBOIO0O0O0O0O00O0O0O0O0O0O08GBOIOOOOOOOOOOOODO

e HDDODOODO: 7GBOOOOOOO



Topography

0 5 10 15
(XTES m)

0 360 720 1080 1350

042 0000000000000 O0ODOODOOOOOO

ggodobobbbotoooooobbbboood
e CPU: Intel Xeon E5-2620 2.0GHz 6 0 00000 40000000
e Memory: DDR3-1333 (4 channel, 32GB 00 )

e OS: CentOS 6.6 x86-64, CentOS 7.1 x86-64, openSUSE 13.2 x86-64

041: 0000000

00 00
MPIOOOOOO (00 xO0) |[2x2(0040000)

00000 (00 xO00) 60000 x60000

0000 36 0

000000 dx = dy = 15km

0000 20140 80 100 00UTCO 12UTC (120000)
0DOo0oo000 60 sec (720 steps)

4.1 0O0OO0OO0OOOOO

0000000 00000000ooooooOosSCALE00Dooooooooooooooon
gboooobooobooboboooobobooobooboooobobooooaon

e J0UDDO (SCALEDDDOUOODDOOD)
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— ooooo
— 0ooboooob

e JOODOODOOODO

— QOooooooooo
- 30000000
+0000,0000,00,00(0000),00,0000000000
-~ 20000000
+ 000000,0000,10m0000,10m0000,2m00,2m00 (0000)
- 20000000

* 0000000000
* 00000
«+ 0000000000,0000,0000 (00000 or000O)

— 20000000 0000

goboooooboobod

OO000O0000000ooQoOoOoOO0OO0OO0OoOoOoOoSCALEDODOO0OOOoooooooooon
0000000000o000o000oO00o000d000Uo0oU0O0oU0O0oUoO0oooOoooOOn
00000000000 D000000000 USGS(U.S. Geological Survey) O GTOPO30 0 OO
gooQooo GLeev2ooooooooo

1. 000000000O
SCALEO0 0000000000000
http://scale.aics.riken. jp/download/scale_database.tar.gz
gooooOoOoOoOoOODODODDOOOOOOOOO

$ tar -zxvf scale_database.tar.gz
gbobooboobooooboooobooboooobooooboobooog

scale_database/topo/ <- goooo
scale_database/landuse/ <- OO O0O000OO

2.00000
make 0000 jobscript U0 DO OOO0D0ODOOO0DOOOO0DODOOODODOO SCALELDBOOOO
O0000000000000000 (0DD0O${SCALE_DBYO O O)O

$ export SCALE_DB=${path_to_directory_of_scale_database}/scale_database
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gboooooboooooo

0000000000 4-byte0000DO (grads format) 0000000000000 0000OO
000000000000000000 NCEP FNL(Final) Operational Global Analysis data O O
oooo

l.000ooooooo
NCAROOOO http://rda.ucar.edu/datasets/ds083.2/
00020140 80 1000 grib200000000O0O

fnl_20140810_00_00.grib2
fnl_20140810_06_00.grib2
fnl_20140810_12_00.grib2
fnl_20140810_18_00.grib2

O ${Tutrial_DIR}/real/tools/0 000 00O0ODODOODOO

2.0000000000 grib00 binary 000
SCALEO 4byte 00 O00O0OOgrads format0 OO0 000000000 OOO0ODODOOO
${Tutrial _DIR}/real/tools/ OO OO0 convert_grib2grads.sh00000O00OOOO0
OO0 wegriv2 0000000000 OOOOOOOO

$ sh convert_grib2grads.sh
gooooooooooooooooooo

$ 1ls FNL_output/*/*
FNL_output/201408/FNLatm_2014081000.grd
FNL_output/201408/FNLatm_2014081006.grd
FNL_output/201408/FNLatm_2014081012.grd
FNL_output/201408/FNLatm_2014081018.grd
FNL_output/201408/FNLland_2014081000.grd
FNL_output/201408/FNLland_2014081006.grd
FNL_output/201408/FNLland_2014081012.grd
FNL_output/201408/FNLland_2014081018.grd
FNL_output/201408/FNLsfc_2014081000.grd
FNL_output/201408/FNLsfc_2014081006.grd
FNL_output/201408/FNLsfc_2014081012.grd
FNL_output/201408/FNLsfc_2014081018.grd

4.2 U0O00O0O0OOOO0OOODOOOUOpp
pp00000000000000D000OD000000DN00DN00OND000OO

$ cd ${Tutrial_DIR}/real/pp
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ppUO0OO0OO0OO0O0OO0OOpp.conf 0000000 OOO0OOOOCODOOOOODOOODOOO
oboooobooboooooboobooooobodgbpp.conf000000O00O0O0O0OOOOOOO
0000000 Table41O00OOODOO0OO0OODOOO0O pp.conf 00000000 ODOOOODOOO
UO00Opp.conf D000 0O0OO0O0OO0OO00OO0OO0DOOODPARAM_CONVERTL OO O

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

000000 CONVERT_TOPO O CONVERT_LANDUSE [l .true. DO DO O0OO0OO00OOO0OODOOOOOO
000000000 0oO000oO00oOo0oDO000OOUCDOOOO0O0OODoOO00nOOAppendix
BOOOODOOO

gobgoooobooboobooboobob ppgboobooboobOoO

$ In -s ../../bin/scale-les_pp ./
$ 1n -s ${SCALE_DB}/topo ./
$ 1n -s ${SCALE_DB}/landuse ./

O000Table410000D0000000400 MPIOOOOOODOOOOOOODOOOOO
ooog

$ mpirun -n 4 ./scale-les_pp pp.conf

00000000 150000000000000000000 topo_dol.pet#t#####.nc
landuse_dOl.pet#t###t#tt. nc OO0 OOD0OO MPIDDOOOODOOOO0O0O0 400000000
O######0 0 MPIO O 0O0ODO0O0O0O00MMOO00000000D0OO000O0000000O0DOO0OO0
gbbooboooooobobobooobbOdpp_LoG_dol.pe0OOOOO O DOOOOOOOOOOODOO
ooooo

OPTION
gpview U O OODOOO0OOODOOOOOOODOOOOODOOOOOOOOOOOODOOOOOOOOn
obbooobooobooboobooooboooboobooobooboooboobooOoooboono 4200000
ooooog

$ gpview topo_d01.pe00000*@TOPO0 --aspect=1 --nocont
$ gpview landuse_dO1.pe0OO000*@FRAC_LAND --aspect=1 --nocont

4.3 U000D0OO0OO0O0OODOOOOOInit

int OOOSCALEOO0O0OO0OOO0OOOOOONOOO0O0O000o0o00mit00000oonog
goog

$ cd ${Tutrial_DIR}/real/init
mit0000000000O4init.conf000000000000O00O0O0OCODODODODOOOOOpp.cont

gboobooboobobooodgDb init.conf UO0O0OO00O00OOO0O0O0ODOOOOODOOOO
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init.conf 0000 Table4.1000000000000000000000000O0O0O0O00O00OO
0000000000000 0000D000000O04nit.conf 000000000000 PATH
oboooooboooboobobooooon

&PARAM_TOPO

TOPO_IN_BASENAME = "../pp/topo_d01",

/

&PARAM_LANDUSE

LANDUSE_IN_BASENAME = "../pp/landuse_dO1",
/

U000 init.conf UO0O0O00O00O0O0O0OCODOOOOOPARAM_MKINIT REALOO OO

ﬂPARAM_MKINIT_REAL \

BASENAME_BOUNDARY = "boundary_dOi", J - 0000000000
FILETYPE_ORG = "GrADS",

NUMBER_OF_FILES = 3,0 0 0 00 0O ~O00OO0OO0OO0ODQOOOO
BOUNDARY_UPDATE_DT = 21600.D0, U OO -~ O0OUO0OOOOOOO
INTERP_SERC_DIV_NUM = 20, J 0 U0 0 -« O00O0O0OOO0OOOOOOOOOOO
PARENT_MP_TYPE = 3,

USE_FILE_DENSITY = .false., 0 0 - 00000 densityJOOOODOO
USE_FILE_LANDWATER = .true., 0 U0 - 000000000000 OOOO
INTRP_LAND_SFC_TEMP = "mask", 0 0 -« O000OO0OO0O0OOOOOO
INTRP_LAND_TEMP = "fill",

INTRP_LAND_WATER = "fill",

INTRP_OCEAN_SFC_TEMP = "mask",

INTRP_OCEAN_TEMP = "mask",

N J
FILETYPE ORGU OO UOOOOOOOOOOOOOOOOODOOOUOOOOOooboouoooooog
gogo gradsDDDDDDDDD[ID[II][IDDDDDDDDDDDDDDDDDDDDDDDD

OO000OAppendix BOOODOOOODO
gboooboobooboobobo0mmitdboooooooooonog

$ In -s ../../bin/scale-les_init ./

410000000000000mtO0O00O00O0OOO0O0O0OOO000 "gradsinput-link_FNL.sh"
gboooooooobooo

$ sh gradsinput-link_FNL.sh

O00gradsO00ODO0OO0O0ODOOOODOOOODODO
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./FNLatm_00000.grd’> -> ¢../tools/FNL_output/201408/FNLatm_2014081000.grd
./FNLatm_00001.grd’ -> ‘../tools/FNL_output/201408/FNLatm_2014081006.grd
./FNLatm_00002.grd’ -> ¢../tools/FNL_output/201408/FNLatm_2014081012.grd
./FNLatm_00003.grd’ -> ¢../tools/FNL_output/201408/FNLatm_2014081018.grd
./FNLsfc_00000.grd’ -> ‘../tools/FNL_output/201408/FNLsfc_2014081000.grd
./FNLsfc_00001.grd’ -> ¢../tools/FNL_output/201408/FNLsfc_2014081006.grd
./FNLsfc_00002.grd’> -> ¢../tools/FNL_output/201408/FNLsfc_2014081012.grd
./FNLsfc_00003.grd’> -> ¢../tools/FNL_output/201408/FNLsfc_2014081018.grd
./FNLland_00000.grd’ -> ¢../tools/FNL_output/201408/FNLland_2014081000.grd
./FNLland_00001.grd’ -> ¢../tools/FNL_output/201408/FNLland_2014081006.grd
./FNLland_00002.grd’ -> ¢../tools/FNL_output/201408/FNLland_2014081012.grd
./FNLland_00003.grd’ -> ‘../tools/FNL_output/201408/FNLland_2014081018.grd

gooooOoOoOoOoOoOoOOODOOODODOOOOOOOOOOOOOOOOO

$ In -s ../../../data/land/* ./ <- 0000000O0000O0O000O0O0O
oO0o0ooooO00400MPIDOOOODOOO mitO00ODOOO

$ mpirun -n 4 ./scale-les_init init.conf

000000004 0000000000000D000000 boundary_dO1.pe#i#t##it#.nc [
init_d01_00019094400.000.pe###t###t. nc D00 DO OO0 MPIODOOODOOOODOOO 400
Oo00Doo00O#xx##x0 0 MPIOODOOOOO0OOOO0OMOOOO0ODOOOO0ODOOOODOOOO
oboboobooooooooboobobobobobOb0o10o00obO0obooooooboooon
gobogoobgdodrooo1so94400.000"libdbbubbooboonooonooabooabood
gboobobo0boobObOdinit LOG_dol.peoOOOOO I DO DOODOODOODODOOODOODOO
gboooooboooooo

OPTION

gpview OO ODDOODOOODOOODOODOODOODODOODOODOODLOODOOObLODbOOn
ooooooooooooobooo0oooobbo0oooDbobD 4300000000000

$ gpvect --scalar --slice z=1500 --nocont --aspect=1 --range=0.002:0.016
--xintv=10 --yintv=10 --unit_vect init_d01_00019094400.000.pe00*QQV
init_d01_00019094400.000.pe00*@MOMX init_d01_00019094400.000.pe00*@MOMY

44 U0O0OOO0O0OUOrun

run.conf 0 00O
O00O0O0oOoDboDO0O SCALE-LESO00O0O0OO0ODODOOO0OO0OO0rmO00000O0DODOOOOO

$ cd ${Tutrial_DIR}/real/run
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Water Vapor mixing ratio

(momentum x,momentum v)

3.6e—=3 7.2e—3 1.08e—21.44e-2

z=1438.29 m

043: 000000000000 100m0O00000000O0O0O0O0DODDODOOO0OOOOOO
obooooooboooooboboo

run000000000C00run.conf 000000000000 000O00O000O0O0O0OO0O0OOO00OO
0000000000000 00000oDobOoOTable4 100 0000O0ODODDODOOOO
obooobobooooooooobooboobooooooboobooboobbooboobooboooDbo
U000 run.conf OO TOPO_IN_BASENAME[] LANDUSE_IN_BASENAMEU RESTART_IN_BASENAME[ [
00 ATMOS_BOUNDARY_IN_BASENAMEO O OOOODOO
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ﬂPARAM_TOPo \

TOPO_IN_BASENAME = "../pp/topo_dO1",
/

&PARAM_LANDUSE
LANDUSE_IN_BASENAME = "../pp/landuse_dO1",
/

&PARAM_RESTART

RESTART_OUTPUT = .false.,

RESTART_IN_BASENAME = "../init/init_d01_00019094400.000",
/

&PARAM_ATMOS_BOUNDARY

ATMOS_BOUNDARY_TYPE = "REAL",
ATMOS_BOUNDARY_IN_BASENAME = "../init/boundary_dO1",
ATMOS_BOUNDARY_USE_VELZ = .true.,
ATMOS_BOUNDARY_USE_QHYD = .false.,
ATMOS_BOUNDARY_VALUE_VELZ = 0.0DO,
ATMOS_BOUNDARY_UPDATE_DT = 21600.0DO,

N /

run.conf 0000000000000 O0DOO0OOPARAM_TIMEOODOOOOO

@?ARAM_TIME \

TIME_STARTDATE = 2014, 8, 10, 0, 0, 0, 0 - OOOO0ODOODODOODO
TIME_STARTMS = 0.DO,

TIME_DURATION = 12.0D0, 0 0O 0O~ 0O0OODO

TIME_DURATION_UNIT = "HOUR", O —~ TIME_DURATION O O[O

TIME_DT = 60.0D0, O OO OO 0O~ O0OOOOOOOODOO

TIME_DT_UNIT = "SEC", 0 O O 0O U~ TIMEDTUOUO

TIME_DT_ATMOS_DYN = 15.0D0, U0 - ODOOO0OO0ODOO0DOODOOODOOO
TIME_DT_ATMOS_DYN_UNIT = "SEC", O ~ TIME_DT_ATMOS_DYNO OO

gooood

\/ %
0000 TIME_STARTDATED UTCOODOOOOOOOOOODOOO 20140 800 100 0O UTCO
oo oo oo ooog

gboooood
00o00o0OO0b0OO0000000 PARAM_HISTORYO O OO
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ﬂPARAM_HISTORY

\

HISTORY_DEFAULT_BASENAME = "history_dOoi", 0 - OD0OOOO0OO0ODOO0O

HISTORY_DEFAULT_TINTERVAL = 1800.D0, U0 OO O -~ ODOODOOO
HISTORY_DEFAULT_TUNIT = "SEC", 0 0 0 0O 0O~ 0O0O0OOOOODOO
HISTORY_DEFAULT_TAVERAGE = .false.,

HISTORY_DEFAULT_DATATYPE = "REAL4",

HISTORY_DEFAULT_ZINTERP = .false., U - UO0OOOOOOOOOOODOOO
HISTORY_OUTPUT_STEPO = .true., U - 0000 (t=0)000000000OO0O

0000o0ob00O0DO0O0ODHISTITEMODOOOODODOOOODOOOOOHISTITEMOOOOODOO
gbobooboooooooooooooooboobobboooobooboobOobobOobooboon
gbooooodoosenononoonooDOO

///gHISTITEM

&HISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM
&HISTITEM
&HISTITEM
SHISTITEM

\\fﬁISTITEM

item="DENS" / O O [O! density (3D)

item="MOMZ" / O O [O! vertical momentum (3D)

item="MOMX" / O O O'! horizontal momentum-x (3D)
item="MOMY" / O O 0! horizontal momentum-y (3D)
item="RHOT" / O O O'! density * potential-temperature (3D)
item="QV" / O O O 0! mixing ratio for vapor (3D)
item="QHYD" / 0! mixing ratio for hydrometeor (3D)

item="T" / O
item="PRES" /
item="U" / O

0! temperature (3D)

0! pressure (3D)

0! horizontal wind component-x (3D)
item="V" / O 0! horizontal wind component-y (3D)
item="W" / O 0! vertical wind component (3D)
item="PT" / O O O 0! potential temperature (3D)
item="RH" / O O O 0! relative humidity (3D)
item="PREC" / O O O ! precipitation (2D)

ODOO0ooOoo
OOodoOoo

item="OLR" / 0 O 0O ! out-going longwave radiation(2D)
item="U10" / 0 O 0O ! horizontal wind component-x at 10m height (2D)
item="Vi0" / O O O

item="T2" / O O O O! temperature at 2m height (2D)

item="Q2" / O O O 0! mixing ratio for vapor at 2m height (2D)
item="SFC_PRES" / 0 0! pressure at the bottom surface (2D)
item="SFC_TEMP" / O ! temperature a the bottom surface (2D)

! horizontal wind component-y at 10m height(2D)

~

item="LAND_SFC_TEMP" / ! temperature a the bottom surface for land model (2D)
item="URBAN_SFC_TEMP"/ ! temperature a the bottom surface for urban model (2?1//

000000000 00000b0bO0ODOOU0OOPARAM_TRACERUPARAM_ATMOSUPARAM_OCEANOPARAM_LANDO

PARAM_URBANU OO O0O0OO0OO0OO0O0OO0OLOOOLOOOOOOOOOODOOOOOOObOObOObOOobOOogn
000000000 Appendix BOOOOODOODO

oo

gobobooboobodwn0OO00D0O00DOODODO

$ In -s ../../bin/scale-les ./

oboooobooboobOobooooboboooboobobooobobooooon

$1n-s ../../../data/land/* ./ <- 00000000COOODOOOOOO
$ In -s ../../../data/rad/*x ./ <~ 0000000O0O0OOCOOOOOO
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00000000400 MPIODOOOODOOO scale-lesODOO0O0O0O
$ mpirun -n 4 ./scale-les run.conf < /dev/null >&logk

gboooobo 12000000 0000000930b0000000000O0O000O00O0O0
obobooboooOoboboboboboooobooboobobooobooooooooooboooon
gbgboodgboobooogbdababruog_dol.peoooooo"igbononooboooonod
gbogoboooogoogorLocg_dol.pecooo00" O ODODODLOODOOOOOODOODODO
gbobooooboooooo

$ tail -f LOG_dO1.pe000000

00000000000 Onistory_dol. pe####t##. nc U restart_dOl.pe####t#t# . nc U O IO O
oO0o0oooOoMPIOODOOOOOOODOOD4000000000x####00 MPIOOODDOOO
O00Mhistory OOOOO0O0DOOOOO0O0ODOOOOODONRISTITEMOOOOOOODOODOOO
O00O0Orestart D0 OO0 0OOO0OOO0OO0ODOODODOOOOOOODODOOOOOODODOOO
OOO0O0O000 historyOOOO GrADSOOOOO0OOCOOCOOOOODOOOOOOOOOOOOO
ooooooooooo

4.5 0000000

SCALEOOOO0O00OO0O0OOOMPIOOODOOOOODOODOOOOOOODOOOOOOODO
00000000000000000000 (CFHO00D000000000 netedf400000 0O
000001)00D000000000 netedf 00000 grads000000000000000O0OO
000o0oo0o20000ooooooooo

GrADSO0OO0OO0O0DOO

O0O000 netedf 00 GrADSOOOCOOOOOOO0OOnetedf2grads_ h00000COCOO0O
obooooOs70b000bO0b0OOo0bOo0obO0b0O00bO000oob0ob00o0bOo0DOOnet2g00O
gbooooooooon

$ cd ${Tutrial_DIR}/real/net2g
240000000000000000000O0O0OOOOO
$1n -s ../../../../util/netcdf2grads_h/net2g ./

00000oOOooo20000000 MSLPOPRECOO30000O00O0O 850hPa,500h,200hPa O
OU0OVOODOOOO200000000 configure filed net2g.2d.conf 00300000000
configure file 0 net2g.3d.conf 000000000

netcdf2grads_h 0000000000000 COOOO0OOOCOOOOOOOOOOOOOOOO
ooboboooboooboooboob 40b000b000bO00DbOO0ODbO

$ mpirun -n 4 ./net2g net2g.2d.conf
$ mpirun -n 4 ./net2g net2g.3d.conf

lgpview 0000000000000 00gpview 000000000000000gpviewd00 history 000000
000000000000000000000000000000000000
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gboooobooooboboooobobooobooboooobobo

MSLP_d01z-2d.ctl
MSLP_d01z-2d.grd
PREC_d01z-2d.ctl
PREC_d01z-2d.grd
U_d01z-3d.ctl
U_d01z-3d.grd
V_d01z-3d.ctl
V_d01z-3d.grd

gooooao

O000000D0DO netedf2grads_ hOOOSCALED XYOOOOOOcetlOOOOOOODOOO
00ooodooooooooopoQ etlObOOODOOOOOOOOOOO0OO0O0OO0O0OOOOO0OO0
oooooo0oooooOooooo0oooboooooetl0bODOOOoooog

MSLP_d01z-2d_lcc.ctl
PREC_d01z-2d_lcc.ctl
U_d01z-3d_1lcc.ctl
V_d01z-3d_1lcc.ctl

00000000000 00D0O0O0O00D00ODOO checkfig.gsOOOOODODOOO
$ grads -blc checkfig.gs

00000000000 000000000GrADSOD00D0000D0000000D00OOOWarning
gbooboooboooooboo

real_mslp.png
real_prec.png

real_wind.png

obooooboobooooobobooobooboboooonog
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(150 SCALE-LES Advance use

5.1 OOOOOOO

O0000O0000oOo00oo0oooo00oOo0o0oo0oOoOoOoOoOoOSCALEODOOODOn
oobobooOoooooobobobooooooooooooooooooooooooooOoooooon
0000000b00bO00D0000b00o0bDbO00D0000dpp_**x*.confl]init_s**.conf[]
000 run_*x*x.conf O config0 0000000000000 OO0OODOOO0OOOOOOOOO
config 0000000000000 0O0O0O0O0ODOOconfigO00OOOODOOOOOODODO BO
oboboooboooobobOoooboooboobooooooooooooob 3gbobo40000000
gboooooobooboobobooogobooo

5.1.1 0000

gD DDLU DED DD DO
000 dpp ***.confl init_*** .confl run_***.conf0 config 00 0000000000000
goooobodoooboouoooooobobouoouooooon

SCALECO 0000000000000 0D0ODODO0ooDOoodooooooooooooogooo
0000000000000 000O0OconfigOOO0O0O PARAM_GRIDO DXODYODZO OO ODOO
0o0odooboooooooooooopxdpyDZOODDODOD0OO0ODODODOO0OOOoOooOooooooo
0000MO00000000000000000000FZ2'00000000000000000
0000000000000 0000000000000000U000O0UD MOOOO

00000000000000000 run.conf 0000 O run-R20kmDX500m.confd 0000 O
ooooooobooooooo

ISCALEOODODOO Arakawa-C 00000000 Lorenz 000000000000 000000O0O0D0DOOOOOO
0001/2000000000000000000000000000000000000O0O00O0O0 Center Point 0
0000000000000 000000000000 Center Point 0000 1/20000000 Face Point 00000
0000000000 0000000D000 CXOCYOCZO FXOFYOFZODOOO
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ﬂPARAM_GRID \

DX = 500.DO0,
DY = 500.DO0,
FZ(:) =

0 80.000000000000000 ,
0 168.00000190734863 ,
J 264.80000610351567 ,
O o0oOoooooo
14910.428862936289 ,
156517.262523292475 ,
16215.121232702089 ,
17017.658748523147 ,
17940.576891717363 ,
19001.932756390710 ,
20222.492000765058 ,
BUFFER_DZ = 5000.DO0,
BUFFFACT = 1.0DO,

L /
DXODYDO “500.D0” OODOODOOODOOOAMOmMmOOOODOOOOOODOOOODOO 500
mO0000000O0OOO000ODOOO0O0O0OODOD2kmOD0000000O0DOODOOOOOOO
0 “2o00.D0” 00 0O00OOOOO
O00rX(:)ODDOOODODOOOOOO0ODOODOOOOOODOOOODOOODOOODOOOOO
O configOOOODO PARAM_INDEXO O OO “KMAX = 97700000 9r00000DOO0OOO
gboooobooooooobooy9yroooobooobooboooboobbooboboooboboOon 8o
mOJO0000000020km 0000000000000 000O0O00O0OODODOOOODODDOODO
OxMAX0000000000000000000000 20

Ooooogood

gobogoobooobooon

SCALEODOO0O0OO0O00OO00DOOOO0OOO0OO0OoOoOD0ooooogooooooooon
gboboagbouobooobooboboobobooboobobooboboobobooboooba
gobogogoobooboobooboooboboobobboboobobooboobobooo
O0O000o0ooooooooOoOoOooOooooooO SCALEOOOOoOoOooooooooooo
gbooooboooooooboooooon

ubOob00dbddlbOBUFFER_DXU BUFFER_DYL BUFFER_DZO U 0O 0 BUFFFACTUO U DO OO OOO
U000 0OBUFFER_DXU BUFFER_DYUBUFFER_ DZU DD UODOODODOODOOODOOOOOOODODOO
ubb0o0bo00oooooooobooobobOoobb BUFFERDXOOOOOOOOO0OO0O0OO0O000
oobooobooooobooobooooobooobooobooboobooobobooooboobooboooDn
goboboooboooboooboooboobboobboobbooboooboobboo
gboboobooobooooooobooobooobooboobooobooooooboooboooooonn
gbooboobO0o0obo0obOO0o00oOoosUFFFACTOOOOOODOOOOODOOODOOOOODOO
oboboooboobobobooobooboboooooboboooboobOoboooBDXOOOooo
goo

BDX, = DXdefault

20000000000000000000000000scale/scale-les/util/makevgrid 000000000
“make_vgrid.f90” OO0 Fortran 00 0000000000000 namelist 0000000000000 0O0O0OO
000000000 config00000000000O00DOO00O0O0O0OOODOOO0O0OO0OOO0OO0O000OODOD
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0000:0000000000000000000000000000O00O000000O00O000O0DOoOOoad
DXgeraws 0 PARAM_GRIDO OO OO0OO00O0O0O0O0DXOOOO0O0O;0000 m’DDZLliBDXi>
BUFFERpx OOOOODOOODOOODODOOODOOODOOODOOODO “BUFFFACT = 1.0”700
0000000000000 000000000000000“BUFFFACT = 1.2700000000
0000000000000 0000000000DO00000001.200000000000000
O0OOO0OOBUFFFACTO OODOODOODODODOODOODOODOODOOOOODOOOOODOOd
dooodoooooooooooon

00000000000000000 run.confO00 00 run.R20kmDX500m.conf10 00000
00000000 D0ODBUFFER_DZ = 5000.DO0 BUFFFACT = 1.0D0 U 0 00 0O 0O 0O O OBUFFER_DZ
0do0oooooOoOOodooOOo0ooOo0o0oooOoobOo0o0dobOo0oooOoooDobOoooDoooooaod
0000000000000 0000000D00O0D0MBUFFFACT = 1.0D00 000000000
ooo0o0oooob0oboooobobobooooooobD2022mdbooooooooOoon
00DOo0O0DOoOooOosc00mI0O000000O00ODOOOOOO0O0O0O00DO0O0ODO0O 15222m
0000000000000 0000O000O000000092000000 1551TmO091000
000 14910 mO0000009200000000000000091 0000000000000
U0bD000b00o0bO00DbDOOn ppo***.confll init_***.confl] run_s**.conf 0 0 00
OconfigDODOOO0OOODOOODOOODOODODOOODOOODOOO

SCALEO0000000DODOO0000000oDoDoo0oooooooooooooooog
00000000000 oDOoDO0DooO0oO0ooooDoDoooo s00000oDO0ooDOon
oooooooooOobOoob 2004000000000000000DOO0ODOODODOODOO
0000000000 o00bOOo0obO0oOobOooDoooobOOobOooobOoooooOobOooaonoag
0000000000 O000OD0O ATMOS_BOUNDARY_taux[J ATMOS_BOUNDARY tauy OO OO0 OO
0000000000000 000000b000oo00oDo0ooooooooDo

5.1.2 00000000

D000000000000ddddpp ***.confl init_***.confl run_***.conf 0 config 0 [
goooooobbooooobboooobobboooobboooooobooooon

SCALEO MPIOODODOOODODOODODODOODOO MPIODODOODOOODOOODOOO
Jooobobooooo 20000000 xOOOOoOooooooOoboooobooooooo
oooMPIDOOOOD 100 MPIDODOODOODODOODOOOOOOODOODODOOOXODOO
doodoooooyboooooooooboboooooooooooooon

XO0OOOoOOo YOOO MPIDOODODOOODOOOOconfigdOO OO PARAM_ PRCOOODOOO
PRC_NUM_XOO OO PRCNUM_YODOODODOODODOO1DODO MPIDODOODODODOOODOO
OOPARAM_INDEX 0 OO OO KMAXO IMAXOJMAX D O OO DODOOODODOOODDODOOOOOOXO
00yYyooooobhooooobOooooOoXOooOooooood PRC_NUM_X x IMAXOYOOODO
00000 PRCNUM_Y x JMAXODOOODODOOODOODODODOOOO MPIODOODOODOPRC_NUM_X
X PRC_NUM_YOOOOODOOO MPIDOODODODO MPIODOOODOODODOO MPIODOOO
0do0o0dooooOo0oOoobOOooboooboooooooooLoGoooOoooad

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

gbgboboboboboboboboooboobobobbobbobooooooboboana
googooog
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gboboooboobobooboooobobobo0obOobobbd run.conf OOOO0O0OOO
oboooooobooooooo

ﬂPARAM_PRC \

PRC_NUM_X = 2,
PRC_NUM_Y = 2,
PRC_PERIODIC_X
PRC_PERIODIC_Y
/

.false.,
.false.,

&PARAM_INDEX
KMAX = 36,
IMAX = 60,
JMAX = 60,

L /
OO0 MPIOODOOOOOODODO PRC_NUM_X = 20PRC_NUM_Y = 200000000000X0O00O
YOOOOOz2000000000o0000400 MPIDODOOODOODOOOOODOOOOO
ooooo1ooMPIODOODOOOODODOOOOODODOIMAX = 300JMAX = 3000000
O000o00DO0O00DbO00DoXboooyYyooooOo 2xe60=120000 12000000000
OO0 configDO0O0O0DOO0OO0DOOOODO PARAM_GRIDOO OO DXODYO DO OO 15000 mO 15 kmO
0000000000 0O0120grid x 15km = 1800km 0 0 0 0 O O 1800km x 1800km 000 00O
gbooooboooooobooog

PARAM_PRC U 0 0O 0O PRC_PERIODIC_XOPRC_PERIODIC_ YO OO OOOOODOOOODOOOODOO
obooooobooooon

gboooood

0000000000000 0000D000 configd0000run.conf00000O0O0O0DO0ODO
00000000O0000O0oU0O0ooO00O0ooO0o00ooOOo00ooOo0OO0OdOd configddooog
gboooooboooo

a. MPIOOOOOOOOOOOODOOOO400000

o00o0oDo0o00ooooOOo0o0o0ooooDoDoOoOoXoooyYyooooo 200MPIOODOO
000000000000 30000000000000000(2x60), x (2x60), =1440000
obooooboooboobD 40000000000 NMAXOMAXODODOOOOOODOOO 20000
0000000000000000000000000(2x120), x (2x120), =5760000000
1440000 4000000000000 COCCOO0O0O0O0OO0 configd0O00OOOODOOOOOCODO
obooooooobooobOoboooooboooooon
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ﬂPARAM_PRC

PRC_NUM_X = 2,

PRC_NUM_Y = 2,
PRC_PERIODIC_X = .false.,
PRC_PERIODIC_Y
/

.false.,

&PARAM_INDEX
KMAX = 36,
IMAX 120,
JMAX 120,

L /

b. 100 MPIODOOOOOOOODOOOOODOOOOODOODOO400000

ooooMPIDOOOOO0OOOOOOOODOOOOOODOOO1I00MPIDDOOOOODOO
ooooooooooMpPIOOOOOODOOOOOOOO0OO0OO0O04000000000000010
OMPIODOOOOOOOOOOOOOOOOOODOOOODOOOOOOOMPIDDOODOOO
gooooooooooooooOoOoOoOoOoO00muoooo1ooc cpUOODOObODOOOOO
0000000000000000000000000000000000000000000 30

0000040000000 0D00PRCNUM_XOPRC_NUM_YOOOOOOOODOOOO 20000
000000000000 000000000000(4x60), x (4x60), =576000 000014400
0040000000000 0DO00DO0OOOODOMPIODOODOOD4x4=160000000
Oo0O0O000400 MPIOOODOOOOOOOOOOOOODOODOO confighODOOOOOOO
gbooooobobooooobooooboobooooobobooon

ﬂPARAM_PRC \

PRC_NUM_X = 4,

PRC_NUM_Y = 4,
PRC_PERIODIC_X .false.,
PRC_PERIODIC_Y = .false.,
/

&PARAM_INDEX
KMAX = 36,
IMAX = 60,
JMAX = 60,

L /

c. 0O0O0O00ODODOOOODDOOOODO 3 kmOOOODO

ooo00o0o0oooooooo0oooOo0ooDboOO00oXoooyYooooooooD 12000000
00000 15kmO00000000 1800km x 1800 kmO0O000O0O0D0OODOOOOOOOOOO
oooooO0ooOooooooDboO 3skmOO00D0O0O0DOOO0ODDOOODOO0OD 15kmO0
3km0O 1/500000000000 1000000000000 S00000 6000000000
ooeo00O0O0DOOOMPIDOOOODOOOOOOODOOOOOODOOOOODODOOOO
ooooooo0ooooo0oOoooooooOooooXoooyooooo woobooooo

30000000000000000000000000000000000000000D00000 “weak scaling” O
ooo
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gb1ooboobooboooboooboobooboobooecbboobobobOo0oOoOobOoonoOoon
obooooboboooboooooobooog

obooooooboo wooobooooboobobobooboboobobobooooobooooDo
oooooobobooboob 1000 MPIODOODOODOO3x3=90000000
gbobooooooobliobooobooboboboecobOb0OO0OO0OOObOODbDODbDODbOOn
6003 =20000000

goooobooboooooooobooooooooobooobbooooooobooboooooooboboboooDo
gbobooboooboboooooooooboooboobooobooooboooboboooooobooDo
o00000oooooooooooooooosokmbbononD 15kmO0000D0 200000000
O00oooooooooooooooD 15kmO03kmO00000D0D0O0O000O00OO 10000
0000000000 000OD000D0C000SCALEOODDOOO 200400000000000
gbobooboooobooboboooboobooboo 20000000000 0obO0b0obo0oon
ooobbooe0kmO0000000DOOO0O0O0ODOOOODOOOODODOOODOOOODOOO
obooooobooooobooooobooon

00000000 configlODO00O0O0OOO0ODOOOODOOOOODOOODOOOOODODOODO
gboooood

ﬁ’ARAM_PRC \

PRC_NUM_X = 3,

PRC_NUM_Y = 3,
PRC_PERIODIC_X .false.,
PRC_PERIODIC_Y = .false.,
/

&PARAM_INDEX
KMAX = 36,
IMAX = 200,
JMAX = 200,

/

&PARAM_GRID

DX = 3000.DO,

DY = 3000.D0,

FZ(:) = 80.841D0, 248.821D0, ... ... 1062.158D0,

0 0O 1306.565D0, 1570.008D0O, ... ... 2845.575D0,

o o00O0ooooooo

0 0O 18387.010D0, 19980.750D0, ... ... 28113.205D0,
BUFFER_DZ = 5000.DO0,

BUFFER_DX = 60000.DO, ! 20 buffer

BUFFER_DY = 60000.DO, ! 20 buffer

\ /

5.1.3 U000oooboooogoon

00000000000 ODOconfigdO0OOO PARAM_MAPPROJO OO O DOOODOODOOODOOO
0O000000dpp***.confl init_***.confl run_***.conf config 00000000000
goooooobboboooooobooooooboooa
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&PARAM_MAPPROJ
MPRJ_basepoint_lon
MPRJ_basepoint_lat
MPRJ_type = ’MER’,

/

138.727778D0,
35.360556D0,

00O MPRJ_basepoint_lat J MPRJ_basepoint_lon 0000000000 O00000O0O0OOSCALE
o0000o0o0000ooO0o0oO0o0ooOo0oOobocOo0o00boO0ObO0bOO0b000000000
OOOOOOO0OO0OO0000 3360560000 13872778000 000000O0O0O0O0O0O0O0OO
0000000000000000000000400000 SCALEDDDOOOODOOOO0
000o0o0o0o0oo0oo0o0oo0oo0oooo0oooOo0oOo0oOoDoOooooOO
O000000000000000000 SCALEO NetCDFOOOOOOOOOOOOOODOOO
MPRJ_type 000000000000 O0O0O0O0OMEROOOOOOOOOOOOOOSCALEODO
O000oo0o00o0oO0o00ooOo00ooooo0ooooooon

0 5.1: SCALEOD 0000000000

gooono MPRJ_type
ooooooooooooo NONE
oooooooooDoon LC
ooooooooooooooon | ps
oooooboo MER
oooooo EC

gbobobooooobooboobovPrRI_typeUODOOOOOOOOOOOODOODODOODOO
obobOobobOobobobobobooboobooooboooooooooooooooooon
obooooOoboooob0oboooobobobo0b0d run.conf JO00OOO0OOODOOO

&PARAM_MAPPROJ

MPRJ_basepoint_lon = 135.220404DO0,
MPRJ_basepoint_lat 34.653396D0,
MPRJ_type = ’LC’,

MPRJ_LC_latl = 30.00DO,
MPRJ_LC_lat2 = 40.00DO,

/

SCALE O 0 “standard parallel type” 00 0000000000000 O0O0OODOO0OO 200
“standard latitude” OO0 000000000000 200 standard latitude 0000000000
00000oDoo0ooooo00odoooooooooooooooooooooooooooon
00000000000 0ODOUOstandard latitude D 00 OO MPRJ_LC_latl O MPRJ_LC_lat2 00O
000000DO0O00O0ODO0DOO0O000DO0 standard latitude D 00O “degree” OO ODO OO

Uo00000000 MPRI_basepoint_x U MPRJ_basepoint_yU OO DO0OOD0OOO0OOOODOO
oboooooboooboobooboooobooo

i0000000000000000000000000000000000000000MPRJ_basepoint_lat 000
0O000O00O0OMPRIJMIat OODOOOOOOO0O0O0OO0OO0OOOOODO
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.-standardjatz-—

basepoint_lat

basepoint_y
basepoint_x

--- standard_lat1 ----- -

basepoint_lon basepoint_lon

051:0000000000000(G)DOOO0OO0OO0O0OOO(MO0OO0O0OD0O0OO0OO0OOO
gbooooboooooobooooboboon

//E;ARAM_MAPPRDJ

MPRJ_basepoint_lon = 135.220404DO,
MPRJ_basepoint_lat = 34.653396D0,
MPRJ_basepoint_x = 100.0DO,
MPRJ_basepoint_y = 100.0DO,
MPRJ_type = ’LC’,

MPRJ_LC_latl = 30.00DO,
MPRJ_LC_lat2 = 40.00DO,

N4 /
MPRJ_basepoint_x [0 MPRJ_basepoint_yU OO OOOO0OOOOOODOODOOOOOODODOODO
ooooooooooooo0oOoooooooooooooboboDoOobbooOooooooobooooo
gooooooooooooooooggooooooooboboooooooobobobobooOogo
oboboooboOoslbobooobslafddbboobobooboooooooooboboboooo
ooo0oOs1b0000000000000000DO0OO000DOOOO0ODODOO0O0OOS1bOODO
0000000 00O MPRJ_basepoint_x [0 MPRJ_basepoint_y OO OODOOOOOOOOOO
oooooood

\

5.1.4 000000

SCALECO0D0O0DO0OU0ODO0ODOOO0ODOO0DOOoOoooooooooooooo 220000400
oo oooooboono
gobooooooooobbboooooobbb oo booooooooboooo
oo ooooooooooooooooooon
goooooooood

0000000000 DOconfigOOOOO PARAM PRCOODDDOODOOODODOODOOODOOODOO
000 dpp_***.confl init_*** confl run_***.conf0 config 00 0000000000000
0000000 0oo00oo0oooo0Do0o0oo0Do00oOoooOn configO0OOOO
000000000000 00000000O0 configOOOO0O PARAM_ PRCOOODOOODOODOO
0oobooooobooobooobboooobooooobDbooobooooDboooobon
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OOOO0O “PRERIODIC’ I OOOO “false” 0O OO OO

&PARAM_PRC

o o0boooooo
PRC_PERIODIC_X = .false.,
PRC_PERIODIC_Y .false.,
/

oboooobooooboobosiriooboooobooooboobobooboobooooobooon
goooooooobobooobooooboobobobDoobooooboboobooDbOoo
OO0O000000 configD OOOO PARAM_ATMOS_BOUNDARY 0 OO OCOCOOODOOOOOOOO
OO00OC0Q0OO0O0OQ0 configl000O0run.confO000000O0OOOODOODOOOO

&PARAM_ATMOS_BOUNDARY
ATMOS_BOUNDARY_TYPE = "REAL",
ATMOS_BOUNDARY_IN_BASENAME = "../init/boundary_do01",
ATMOS_BOUNDARY_USE_VELZ = .true.,
ATMOS_BOUNDARY_USE_QHYD = .false.,
ATMOS_BOUNDARY_VALUE_VELZ = 0.0DO,
ATMOS_BOUNDARY_UPDATE_DT = 21600.0DO,
/

02000000REAL’OO00O00COOOOOCODOOOOOCODOOODOOOODOODOOOOCn
oobooboOoooobobboooooobobb 3s00oo0oooDbDoOOd “ATMOS_BOUNDARY_USE_VELZ = .true.”
oDOoo0o0o0O0oooOo0o00bb000DbO00DbO00DO00O“ATMOS_BOUNDARY_USE_QHYD = .false.”
ooobooobOoOoooobOoOooooobooOobOooooboOoobOboobOOoooboobbOoon
“ ATMOS_BOUNDARY_VALUE_VELZ” 000000000 OO00ODOOO0ODOODOO0ODOCOOOOO“.0
m/s"0000000000000000000O000000000O0Q0 “ATMOS_BOUNDARY_UPDATE_DT”
gbobooOoobooobooboo2e00000b000bOO0OODbOOObOOOObOO0O6e0ODbOODO
oboooobobooooboobobooobobooobOoobobooobO0obooooobooon

odoooooooooOUVvelxooooooooboveLydOoooeoTTOOOOODODODDODO
gobbObbOooooobobobboooooobobObbO000 ATMOS_BOUNDARY_TAUX [0 ATMOS_BOUNDARY_TAUY
ooooooOooooooooboooooDobooOooobObo BOOOOODO

5.1.5 0UU00bOO0ooogboboooao

goodooobooooobooooooooooD 1o boooooooboogoo 1.0
oo0o0oooOoo 0000000000000 00000DOO0O0DOO0O0DOOO0DDOODODOODOd
000000000000 000000bO00O0O0OO0oDO0oDO0o0oo00o0o0o0ooooOooOOobOoDad
ooo

0000000000 00000Oconfigd 00O run_*x**x.conf 0 PARAM PRCOODOODOONO
00000000o00oobO0b0bO00o0ooooDooDo00Do00ooO0b0o0ooDooobOOooOOobOoDOd
000 run_R20kmDX500m.conf 0O O OOO
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ﬂPARAM_TIME

TIME_STARTDATE = 0000, 1, 1, 0, 0, 0,(0000000:000000000ODOOOOO)
TIME_STARTMS = 0.D0, (0O O0UOOO [mili sec])

TIME_DURATION = 3600.0D0, (0OO0O [0 OO TIME.DURATION_UNIT OOO])
TIME_DURATION_UNIT = "SEC", (00 U0 TIME.DURATIONOODO)

TIME_DT = 5.0D0, (00000000 D0)

TIME_DT_UNIT = "SEC", (TIMEDTOOO)

TIME_DT_ATMOS_DYN = 1.0D0, (00O 0000 O0OOOO)

TIME_DT_ATMOS_DYN_UNIT = "SEC", (TIME.DT_ATMOS.DYNOOO)
TIME_DT_ATMOS_PHY_MP = 10.0D0, (00U O OOOODOOOOO)
TIME_DT_ATMOS_PHY_MP_UNIT = "SEC", (TIME_DT_ATMOS_PHY MP OOD)

L

oboooobooooobOoboooobobooooobooooboobooonog

~

/

5.2 UOUOOOOOOO

gbooooboooboobooobooobooboobbooobooboobbboobooboooo
00000O0ODODOO000000oDoOooODODOO configDdO0O0O00OOOOOODODODOOOOOOOOOO
000000000000 DO0O00000D0O0 sample00000D0O0O0OO run_R20kmx20kmDX500m. conf
googoood

5.2.1 UO000OOOOOOOO

0000000000 Tomita (2008) O l-moment 00 0O OOOOOOOOSCALEOOOO
000000000 l-moment 0000 (Kessler (1969)) 0000000 2-moment 0000 (Seiki
and Nakajima (2014))0 l-moment 00 0000000000000 DO (Kentaroh et al. (2010)) O
0000000000000 0000000O0U0O00O00O0OOdinit.confd run.cconfd 000
0000 PARAM_.TRACEROOOOO “TRACER-TYPE” 00O OPARAM_ATMOSOOOOO
“ATMOS_PHY MP_TYPE’ DO O00OO0O00OOO0ODOOOOOOOOODOOOOOODOOO
goooobobobbooooooobobobo

KESSLER 000000 1-moment OO OO (Kessler 1969)

TOMITAOBO OO O OO 1-moment DO OO (Tomita 2008)

SN14 000000 2-moment 0000 (Seiki and Nakajima 2014)

SUZUKI100 1-moment 0 O O (Suzuki et al. 20100 000000000000 O0O0O0OO)

0000 TRACER.TYPEO ATMOS_PHY_MP_TYPE O init.confOrun.confO 00000000
000o0o0oooooo0o0o0SUzZUKIIOOOODOOODOOOO Oinit.confOrun.conf 0 TRACER_TYPE
O ATMOS_PHY MP.TYPEOODOUOOUOODOOOODOOODOODO SUZUKIIOOOOODOOO
0 O init.confd run.conf 0 O 0O O

&PARAM_BIN

nbin = 33, (0O O0O)

ICEFLG = 1, (J00O0OO0O0O00O000o0->000001>00000)
/

O0OO0OQOCOOOO init.conf000000O0O0 PARAM MKINIT OO flg bin = .true. 00000
goooogoo
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&PARAM_MKINIT

O 0oooooo
flg_bin = .true.
U o0 oobobo
/

000000Oinit.confd run.confO 00000 PARAM BINOOOODOOOOOOOOSUZUKIL0
O000D00OO00OOmicparadat OO O0O0OOD0OOODOOODOOOODOODOODOOODOOmic-
paradat 0000000000 DO0O0OOODOODOOODOODOODOOODOOnbind0OOOOODOOO
0000000000 Omicpara.dat 0 nbinO0O0 0000000000000 run.confd00000O
O nbin 0 micpara.dat 00000000 nbinO000OO0O0O

xxx nbin in inc_tracer and nbin in micpara.dat is different check!

000000000 ooooOo0oooooooooOo0oooobO0ob0o0o0oo0b0O0ddnbinOO
O0000Omicparadat 00 0000000000000 00O0O0 micpara.dat000000O SCALE
0O SUZUKIN0OO0oooooo00o0oO00000d micpara.dat 000000 I

5.2.2 0O0O0OO0OOOOOO0

000000000000 000D00000000000000000SCALE OO Smagorin-
sky type 0000000 (Smagorinsky (1963); Lilly (1962); Brown 1994; Scotti et al. 1994) O
Mellor-Yamada Level 30000000 (MYNN, Mellor and Yamada (1982),Nakanishi and Niino
(2004)) 0000000000000 OO0O0OOO init.conf 0 run.conf 000 PARAM_ATMOS O

OATMOS_PHY_ TB.TYPEOOOOOO

ATMOS_PHY_TB_TYPE="SMAGORINSKY" (Smagorinsky type DO O OOOOOO0O)
ATMOS_PHY_TB_TYPE="MYNN" (Mellor-Yamada Level 30 RANSO DO OO

00 run.conf 0 PARAM_TIME O

TIME_DT_ATMOS_PHY_TB
TIME_DT_ATMOS_PHY_TB_UNIT

0.10D0, (DOOOOOODOOOO0O)
"SEC", O U TIME_DT_ATMOS_PHY_TBO U O[O

ooo0oO0o0ooO0o0ooo00DbOrwmshOO0O0DOOOODOOOODOOOOOODOOOODO
goboooooooboooooboboooooboboooboobooooobbooooooobOooDbo
gbooooboooooobooooboobooon

5.2.3 UO0O0OOLOOOO

SCALEOUJOOO0OOOOOO MSTRN (Sekiguchi and Nakajima (2008)) 0000000000
OOoOoOoOMSTRNOOOOOODODOOOO

gbobooboooboooboooooboobooboooooboooooooboobooonon
0000000000000 0000000O “scale-les/test/data/rad/”? 000000 0OOOOO
O0000000000000000000 “scale-les/test/data/rad/” 000000000000
oooooobooboooooboooobooboooboooboooo
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5.24 0O000O0DOOOOOOLDOODOOOOOOOOOd

SCALEDUO00U00DO00O0O0D0O0UO0O0O0DO0OO0O0DOU Beljaars and Holtslag (1991);
Wilson (2001) 00 000000C0OOOU0OO0OO0OOOOOOOOOOOOOOOOOOOOOOO
gobobooobooobooboobooboboboboooboobooboobo

goobooboboouobobooobooobooubooubbouobboobboobbo
000000000 “scale-les/test/data/land/” 0 O O “param.bucket.conf” 0000000000
gooobodobooo oocboboobobooboooobooboboobobobobOoobo
0000000000000 00000000000000 “param.bucket.conf” DOOO0O0O00O0O
goodbobobbbodoooobbbbuoouoouoobobo

5.2 UOQ0OOOoOooO0Od

SCALEOOO0OO0OO00OUO0O0O0OOOODOO0OUOOOOOD (Kusakaet al. (2001)) 000000000
obooooooobooooobobooobooboboooboobooooobooboooooon

5.3 0000000 SCALEOOOOO
5.3.1 0000O00DOOO

OOO0OSCALEO0OO0OOOOO0OOOOO0OOOOO00OoOoOOoOoOo0oooooooooooO

0 5.2: SCALEOD0O00OOOOOOOOOOOOgOgoooog

oooono 0000 | FILETYPE_ORG | OO

ugbooabood | od GrADS OO00000000 namelist 0O00OD0O0OOOO0O

NIcCAMOOO |00 NICAM-NETCDF | netCDF OO0 LatLon OO OOO0O0DOO

WRFOOO oo WRF-ARW “wrfout”d “wrfrst” OO O0O0O0D00O0O

SCALEOOO oo SCALE-LES history OOOO00D0DOOlatlonODOOOOOOO
goo

O000O0O000000000O0O0O0OOOO0OOOgO “scale-lesdinit” 00000 configd OO
OO0 PARAM_MKINIT_REALOOOOO FILETYPE_.ORGO O 520000000000000000O0O
oooo

000000000000 000000000O00000DO0000O0000O000OUOODOO
Oo00Mm40000000000000000000O0O00O0OFortran00000000OOOOOO
00000000000 40000000000000000000O0000000O0OGRIB/GRIB2
ooooooDoOoOoOooOoDODOOOO00oo0oooobOOOODODOOObO000O000oOon SCALE
0o00000oo0ooo00000000oo0oO0o000o0o0o0o0o000o000oOoO0ooOoDOO0o00n
goooooooooooooooooooooo

SCALEOOOO0O00O0Q0ODO0O0OOOOO0O0OOOO00ObooOoDbOOoODOOOOOs4.10
OO0O0O0O0OOONICAMOODODOOOOnative O icosahedral grid system 00000000000
oo0o0ooooooo0gUoOooooo0o00ooooOoOoOWRFOOODODOOOODODDODOOO
gooooOoOoOOOOO0OO0OO0OO0O0OO0O0OOO0OOOoOCOOOOOOOODOOOOOOOOOOOOOn
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54 UUOUOOOOLOOOOOOO

O0000SCALE00O0O0O0DOOO0OOODODDO0O0OO0OOOOOODO0O0oooooODOooDOoo
s20000000000OO0O0OO0bOOO0OOO0bOOOOOO0ObOObOO0ObOOObOOObOOOOn
gbobooooooooooooboobbobooobooboooobooobooooooboooDo
obooooos20000030000000000300000000O000000O00OOOOAO
obobobobobobobobobobobDobooboooooooooooooobooooon
gobooooboooooooboooobooboooboobooobooobooobooDbo
gbobooboooooobooobobooooboobobooboooooobooobooOoobOooDo
obooooobmooboboooobobobooboboooooboooo

SCALEOO000O0O0ODODOOOOO000O0DooOoO0goooogooooooooooooogoag
gbobobOooboobooobooboooooooooooooooobooobooobooDbo
Ohistory 0000000000 DOOOOOO0OODOODOOOOOODDOODOOOOODOOOO
oboooooooboooboobooooboooobooobooobooboobOooboboobbobooDbo
goooboooooboobooboooboo MPIDOOODOOODOOOODOODOODODOO
gbbooboooobooooooooboooooooooooooobooobooobooobobooDbo
oboboobobOobooooboobooboboobooboobooboooboooooooooooooon
gbooobooooboobooboooboobooooobooooooobooooboboDbobo
gbooobooboooboobobooooboooooboooooon

gboboboboobooboobooboboobobobobobOobOobOobOobobo 2b00
ooog

e JO000OOOUODOUDOUODUODLODUDODOUOOODODOODOD
e JO0ODOOOOODOODLDOOOODOOLOODOODOOLOOODODOODOODOOO

00000000000000000000000000000000000000000000
000000000000000O00SCALEDODOOODOOONDNDONONDNONONOONONOONoNonon
000000000000000000000000000000000000000000000
oooQ

000000000000000000000000000000DXparent/DXerigd 0000
000000000000000000000000000000000000000000000
0000000 50000000000000000

0000000000000000000000000000000000000000000
0000000000000000000Oconfig0000000000000000000000
000000 “** parent.conf” 0000000000000 config00000O00000O0O0OO
00 “F** child.conf’ 0000000000000 config0 000000000000 ODOOO

5.4.1 0O00O0OO0OOOOOOODODOOOOO0

gboboooobooboboooboooooobooboooooboooooboooooooboooon
gbboobooobooboobooooooooobooo20000000000000O0DOO0DAO
oboooooooboooooooon

1. 0000boooooboooooon

2. 0000000000000 historyD0000000000O0OOO0/O0000O0O0OO
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domain 2

[ 4
- S g
o‘w
!
topography =TT T T rreremem— 7]
100 380 660 940 1220 1500

+

domain3  Ased

052 000000000000000000000D0DOD0O0O0O0O00. domain1 0000000
Odomain 3000000000000 0000O000OO00ODOOO0ODOOO0O0OOO0OOUOdomain
100000000 75 kmOdomain 20 25 kmO0000 domain 30 0.5 km 0000

3. 0000000 /o00U00Oo0U0ooOo0DUooOOoUoooOoUo

000000000o000o0ooo0o0o0ooooo0oooooo000oooO“pp . conf”
“nit.***.conf’ 0000 “run.***.conf” 0000000000000 00O00OOOOOODOOO
0/0000000000000000000O000000000/O0D0O00DO00O0O0OO0
oobo0o0oO0oooooOoOo0o0ooooboOO0oO0O0OobOOoOO0OO0O0bOOOO000OOOO00000O
confie 0000000000000 DOO0OOODOOO “butorial /real /sample/offline_nesting” 0 O O
Ooo00oo00o0oO0o0oooOo00ooo0ooooo0o0n

gbooooboobooooooa

oo0o0o00oDOOo00DOoO0oO00bOO00DOO000O00DO00DD “runcconf” 0000
gboooooooobosoobobooobooooon

e DOOODODO historyOODODOOOODDOOOODOOO

e 0ODODODODO historyJOOOOOODOOOOOODOOOOOOOODODOO
e DO0ODODOD historyDODO OO ZINTERP O “false” OO OODOOOO

e 0ODODODODO historyDOOOO STEPOO “true” 00000000

e JO00O0O0OO0OOODOOOLOOODOODOOLOOODOOOOOOODOOOODOODOOOO

OO0000 “run.parent.conf” OO0O0000O00OO0OO0O00O0OOCOOCOOOODOOOOOOOOO
oboooooooboooooooon
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ﬂPARAM_DOMAIN_CATALOGUE \

DOMAIN_CATALOGUE_OUTPUT = .true.,
/

&PARAM_HISTORY
HISTORY_DEFAULT_BASENAME = "history",
HISTORY_DEFAULT_TINTERVAL = 600.DO,
HISTORY_DEFAULT_TUNIT = "SEC",
HISTORY_DEFAULT_TAVERAGE = .false.,
HISTORY_DEFAULT_DATATYPE "REAL4",
HISTORY_DEFAULT_ZINTERP = .false.,

HISTORY_OUTPUT_STEPO = .true.,

L /

PARAM_DOMAIN_CATALOGUE OO OO “DOMAIN_CATALOGUE_OUTPUT” OO DOOOODOOOOODO
0000000000000 configd 00000000000 OOODODOODOOOOOCOCODOLODO
O000oooooooCoooboDOC0O0ODOODO “atlon_domain_catalogue.txt” D 000000
gbooooooboooooMPIOOOOOODOODOOOODODODODODOOOODODOOO
gboooood

HISTORY_DEFAULT_TINTERVALOOOOOOOOO history OODOOOO0ODOOOOOOOO
ooomooooboooobooboooobooboobooboooboooooboooobooDboobo
gboboobooooboooboooobooobobooooooboooooooboooboooDbo
0000000000 00000 1000000000 100000 historyOODOOODOOOO
oboooooogd

O0O0OhistoryJODO0OD0O0O0O0OO0/0000000000000O00OO0O0ODOOOOOOOOO
OOo0oOO0O0O0O0O0O0runconf0 0000 “HISTORYITEM” OOOOOOOOOOO

e T2, Q2, MSLP, DENS, MOMZ, MOMX, MOMY, RHOT

QV, QC, QR, QI, QS, QG UOODOIODODOOOOONONODOOOD; 000 Tomita08 00000

NC, NR, NI, NS, NGO OOOOOOOOOOOOOOOO;000 Tomitad8 OO OOO

LAND_SFC_TEMP, URBAN_SFC_TEMP, OCEAN_SFC_TEMP
e OCEAN_ALB_LW, OCEAN_ALB_SW, LAND_ALB_LW, LAND_ALB_SW

e OCEAN_TEMP, OCEAN_SFC_ZOM, LAND_TEMP, LAND_WATER

OO0000000O%cale-les” 0000000000 0OO0ODOOOODDOO

O0o0ooo0o0oo0oo0ooOooo0ooooUo/oo0ooood

O00000000000000 historyOOODOO0OO0O0D0OO0OO0OOOOOOD/O0000O0
O0000000000000000000/00000000 “scale-les-init” O O O “init.child.conf”
oboooooooooon
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ﬂPARAM_MKINIT_REAL \

BASENAME_BOUNDARY = "boundary",
BASENAME_ORG = "history",
FILETYPE_ORG = "SCALE-LES",
NUMBER_OF_TSTEPS = 25,
BOUNDARY_UPDATE_DT = 600.DO,

/

&PARAM_NEST

USE_NESTING = .true.,
OFFLINE = .true.,
OFFLINE_PARENT_PRC_NUM_X
OFFLINE_PARENT_PRC_NUM_Y
OFFLINE_PARENT_KMAX = 35,
OFFLINE_PARENT_IMAX = 40,
OFFLINE_PARENT_JMAX = 40,
OFFLINE_PARENT_LKMAX = 5,
LATLON_CATALOGUE_FNAME =

Nd /
0000000000000000000000 “BASENAME_ORG” OO OO0 00O history.pe***.nc
OO0Q0000O0O00O000¢istory” OOOO0OOO0O0O0OOO history 00000 SCALE-LES O
000000000000 “ILETYPE_ORG” OO “SCALE-LES” 00 0O O 0O O NUMBER_OF_TSTEPS
O00history OOOOO0OOODOOCOOODODODOOOODOO 2000000000000
BOUNDARY_UPDATE_ DT O ODOOOOOOOODOOOOOOOOOOODOOO0OOOMOObOOOOn
0000 HISTORY_DEFAULT_TINTERVALO OO OOODOODOODOODOOOODOOOOOOOOOO
gbobooeo00DOO0O0OODOODOOOeOOODOOOOOO

PARAM NESTOOOOOOOOOOOODOODOODOOOODOODOODOODODOODOOO config
OO0000000000000O0O0O000 configD000O0OOO0QOOOOO 20000000000
0000000000000 C0000DOO0000DODOO “oOFFLINE_PARENT.”? 0000 60000
gobooboooooobooooobooooooboboooobooboooobooobbooobDooDbo
oo00oo0ooDDhOo00000obDbO004x40MPIODOODOOOOODOODOO 300000001
OO0 MPIOODDOOODO 40x400000000000000000DOS00D0000DOOO
000000000 “ATLON_CATALOGUE_FNAME” 00O 00O0O0OO0OCOOOOO0OOODOODOOO
ooooooobooooooo

000000000000 “scale-lesinit” 00 000000000000 ,/000000000

nn
NS

"latlon_domain_catalogue.txt",

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

gboboobooobooobooboooboobobooobooooooooobooobooobooDbo
obobooobobooobooobobooobooobboooooboooooboooooobooooboooDbo
obooooooooboo

0000000 /000o00000o0U0ooooouooooooon

000/0000000000000000000000000000000000000000
OO00O0O0O0O00000000000000000000 PATHOODODO configl0O0O0O0O0O0O
00000000000 000 “scale-les” 000000O00ODO
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lobooooboooooobooobooogooo

&PARAM_MKINIT_REAL

O 0 obooboogoo
BOUNDARY_UPDATE_DT = 600.DO,
/

“run.child.conf” O BOUNDARY_UPDATE DT UO0O /00000000 DOOOODOOO history
ooo0oOo0O0opoooOOoO0oOoOoOoooOoOoOoOoOoOoOooOoOoOO0OOOObL0OOOoDOOOOn
00ooodooooooooooOoO0UooooooooOoOooUOooUoooooooooooo
0000000oooooooOoOoOoO0oU000o0ooOooooooOOOoOOOUOUODOoOoDODOOODO
o000

oooooooooooooooOoOoOoOoO0OooooooOoOoOoOOoOoOooooooOooDOOLobo
oo0oooOO0oO0O00ooOoOoOoO0oO00OooOoOoOoO0oOoUOoODOo0oOOoOOoODOObOCOODOOOOn
000000 /Ooo0o0ooooo0o0o0oooooo0oUoUo0oooooDoUoooo
ooo

5.4.2 0OJ00O0OOOOOOOODOOOOOO

oo0oO000oU000oOoO0o000ooOoU0UUooOoOoODOo0oUOoOoOoODOoOoObOoODOn
0000000000000 000O00O0O0000Oo0OOO0O0D0DU0OoDOo0oUOoOOOoOOOn
0000000ooOoo0oooOooooDo0oOnD 9-WayOOOOOO”000000DOOOODO
ooooooooooooooooooooboobo0oooDbOoOoOooDOo0ooo0 wwooooboooo

SCALEOO0O0OQOOO0DOCOODO0O0O0O0ooooOoOoooooooooooooooooooo
oo0obo0ooOOo0oO00ooOo00bOo0o0ooOd s s30bbobo0oDoooooobDOooDOD MPIOO
0000000000000 0000000000000000000DO000000ODO0O0000
OO000000oooOo0o000oooOo0OoOoOoo0ooooOooO0O00 “aunch.conf” 000000
OconfigD0O0OOOOOOOOOO

0000000000 200000000000000000000DO000O0OODOOOOO0O
gooooooooooOoOoOOOOODOOOOOOOOOOOOOOOOOOO0O000O0

OO000000000O00000O00O0O0OO“scalelles” DOO0ODOOOOOOOODOOOOOO
000000 /0000000000000000/Oo000000000O000OooOO0OOo
000000000000000000000000000 “pp.***.conf”0 “init.***.conf”00 0 O
“run.**.conf" 0 0000000000000 0O0O0O0OO0OOOUOOOO/O00D0O0OOOOO
0000000 /O00000o00U00o0O0U0o00U0o0o0DUo0o0oUooOoUooOoooOoOn
OO000000o0ooDoo0o0ooDoboO0Od cconfigD0OOOO0OO0OODOODODOOOOODOD
“tutorial/real/sample/online nesting” 0 000000000000 DO0O00OO0O0OO0OOOOOO
ooo

configO0OOOOO

000000000000 0O000000 “un®*conf” 000O000OOODO
run.parent.conf 0 OO OO
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13 MPI Processes

Domain 2

0583 00000000000CCOOOMPIDDOODODDODOOODO.ODOD BOOOOOOOOO
Ooo0o0b0o0obo0bo0o0bDOOdDomain 10 2x20 4-MPID OO Domain 20 3 x 30 9-MPI
O0000000Domain 100 Domain 20 MPIOODODOOODOOODOOOODOOOOOO
gbooooood

ﬂPARAM_NEST \
USE_NESTING = .true.,
OFFLINE = .false.,
ONLINE_DOMAIN_NUM = 1,
ONLINE_IAM_PARENT = .true.,
ONLINE_IAM_DAUGHTER = .false.,
ONLINE_BOUNDARY_USE_QHYD = .true.,

ONLINE_AGGRESSIVE_COMM = .true.,

\

run.child.conf 0O 00O 0O

ﬂPARAM_NEST

USE_NESTING = .true.,

OFFLINE = .false.,
ONLINE_DOMAIN_NUM = 2,
ONLINE_IAM_PARENT .false.,
ONLINE_IAM_DAUGHTER = .true.,
ONLINE_BOUNDARY_USE_QHYD = .true.,
ONLINE_AGGRESSIVE_COMM = .true.,

N /
OO0 PARAMNESTOODODOOODOOODODOOOOOODODDODOOOOOODODOODDOOOO config
0000000000000 00000O configd 00000000 0ODOO 20000000000
0000000000000 000000000DO000O0¢“ OoNLINE.”?ODOD0O0OO0DOODOOO0DOd
000000000000 bO000O0O0ODO0OOoNLINE_DOMAIN NUMOOODDODOO IDOOODOOO
gooooooooobbbobuooooo o000 1g0obooon
o 20000000

ONLINE_IAM_PARENT J ONLINE_IAM_CHILDOOOOOOOOOOOOOOOOOOOOOOOO
0000000 “In online nesting system, I am parent (or, I am child).” 00000000000
gD LD DD DD UObD DO
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20000 300000000000O00OOOOO s300000

053 30000000000000

good ONLINE_DOMAIN_NUM | ONLINE_TAM_PARENT | ONLINE_IAM_CHILD
oooooo |1 true false
goooog | 2 true true
goooog |3 false true

boboooboooobooboooooobooobooOoooboooboobooOoooOooboooooooDn
oobobobobobobobobobooooboobobooboobooooooooooobooooon
o000 “rue” 0000

OO00Oconfigd 000000 OOOOODOOOOONLINE_BOUNDARY _USE_QHYD O (MO OOOOO
obobooboboobooboobooooboooobooooboooooooooooooooooon
oboboboboboooooboobooooooooooooooooooooooooooooon
gbobobooboooboboooooboooboooboobooooooobobobooooboooboOooDbo
gboobOoboobOoboooooboooooooobooooobobooobOOobooooboOoboon
gbooooooooooooboboooboobooon

U000 ONLINE_AGGRESSIVE_COMMU OO UODUODOODOOOOODOOODOO0DbOObOOO0DbOonDO
00000000000 %rue” OO00ODOOOODO

launch O OO O000O

0000000000000 0000000%un.**.conf” 0000000 config0 000 “launch.conf”
ggooooo

$ vi launch.conf

gbooboobooooooboooobobooooobooooooboooooan

&PARAM_LAUNCHER
NUM_DOMAIN = 2,
CONF_FILES = run.parent.conf,run.child.conf,
PRC_DOMAINS = 4,9,

/

0s53000000000000000000000000000OPARAM_LAUNCHERODOODOOODO
NUM_DOMAIN = 2002000000000000000000D00O0OCONF_FILESOODOODOOO
OO00000000000000000000 confighOO0O0O0OOOOOOPRC_DOMAINSO OO
0000000000 MPIODOOOOOODOOOPRC_DOMAINSOOCONF_FILESOODOODOOO
oooooobooo0oooooooooooooboooOoo4MPIDOOOOOOOO O-MPIOO
00000000000000000000000MPIODOOOOO00O00 “un***.conf” 00
ooooooo MPIDOOODOOOOODOOOOODOOOO200000000D0000
ooooooOooMPIODDDOOOOD449=1300000000

obobOob0oboooobOobOobOobobO0odblaunch.conf OO0 O0O0O00O0O0O0O0OODOOO
oo MPIOOODOOOODOOOODOO

$ mpirun -n 13 ./scale-les launch.conf
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0000000000000 000ODO00000ooO0ODDO00000o0oDO00O00OgD config
ooooooooooooOoOo000000ooooooooogooooooooooooooon
“history.pe***.nc” 0 O “history_d01.pe***.nc” 0 “history_d02.pe***.n¢” 000000000000
0000000000000 oDoDO00o0o0o0o0DO0oooDODd configDO0DOOOOOO
O000O0Ohistory 00000000O0LOGOOOOOtopod 00O Olanduse O 00O 0O Oboundary
O0000mit00000restart 00000000 monitor 100000000000 OOOOO
ooo

o00o0ooo0oooo0oUoooodUoooodUooo0ooooOooooDooog

’ xxx region of daughter domain is larger than that of parent: SW search ‘

’ xxx region of daughter domain is larger than that of parent: NE search ‘

ggbooobooboboobboobbooobboobboobboobooobooboboa
00000000000 “SWsearch” OO0 O0O00OCOO0ODOO0OOOOOOOOODOOOODOOO
O00000000“NEsearch” OO0000000O0DOOOOO0O0OO0O0OODDOOOOOOOO
000000000000 000o00Uo0o00ooO0o0UooOOo0oooooDOoOOUooO/O000
goboobooaobooan

MPIOOOOOODOOOOODO

SCALEOO0O000D00000000DODOCOOO 30000000000 ODOOOMPIOOO
gboboboboboboboboboboboboboboboboobooooooooobooon
ooooooo MPIODOOODOOOOOOOOOODOOOOODODOOOOOOODOOOO
OoMPIODOOODOOOOOOOODOOOOOODOOOOODOOOOOODODOOOOODODOOO
gooobooboobooboob1oobobooboooobooooooobobooboboboOoDo
gbboooboo200bbooboooboooooooooobooobooobooooboooonn
O00000000D0000D0“omain 170000000000 omain2” 0000000000
ooooo

054:200000000000000000000

oood domain 1 domain 2
oood 450 km x 450 km | 200 km x 200 km
DX &DYOX,YOOOOO | 3km 1 km

oooono 400 60 O
oo0ooDoooDTO 30 sec 10 sec

good 3600 sec 3600 sec

0000000000000 00000O0O00000Db0450km+~3km=150000000000
D000 X xY xZ=150x150x40=900,0000 0000000000000 0ODO0OODOOOO
O00000200km+1km=2000000000000000 200 x 200 x 60 = 2,400,000 000
obloooobooooboobooobooboboooboobooooboobobooboobooooono

OO0000O0000DOOOo000O0ODO000DOO00DOO0000D00D0ddomain 10 30 sec
O00domain 20 10sec00003000000000000000O 30sec0000DODOOO
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Odomain 20 30000000000000030000000000000000OD0O0O0O0OO
000000000000 Computation Ratel 00O O0O0O0O0DOOO0O0O0ODOOOOO

Xgrdenita X Y grdenia X Zgrdenia < Ustepeniid

ComputationRate =
Xgrdparent X Ygrdparent X Zgrdparent X UStepparent

O00D0XgrddYgrdDZgrd OOO0O0 XOOOYOOOZOODOOOOOODOUstep OO
ooboboooobbooooboobobooooooooobooooobboooooboobboooon
(2,400,000 x 3) + (900,000 x 1) =80 0000000000000 DOOO0OOUOODOO MPI
00000000000 00D000000000 domain10 400000domain20 320000
gbooobooobOssobooobooooooobooooboooboobooooboooooon
ooooogoo

055:20000000000000000MPIODOOOODODO

Oooo domain 1 | domain 2

MPIODOODOOX x YO 2x2 4 %8

O000000IMAX x JMAXO | 75 x 75 50 x 25

XO0ODOyYyooooooooooooooooOooooOoOoo0o0OO0 domain20000 XOY
0000000000000 0000C0XO0O0OooooooIMAXODOOOOooooooooooo
0000000000000 0000D00000 %0

gboboobooooboboobooooobooobooobooooboooooOoooboooobobooon
gbooobOoooobooboooooboooooooboooooooboooooboooobooon
o000 cdlODOOO0OoOOoOooooooooooooooooooboooooDooooooobooog
OoooMPIOOOOOOOOOOOOOOOOSCALEOOOOOOOOOOODODOODODODOO
gboboobooobooobobooobooooboooooobooobooooboooooobooooDo
oboboooboooooobobOooboooboboooooooooobooobooboooobooooDn
gooooooboooobooobobooooboobooogooboooooboobooooDbooo

5.4.3 UU00O0OOOOOOOOODOOOO

goodboooooooobbooboooooooooboobooooooooooboooooooooboooon
obboooboboooboooboobooooooobooooboooboooooboooboOoooboooDo
obobooobooooooboooooboooboobooboboooboboooboooboooobooDbo
gooooboboooobooobbooboooobOoobooooOooboooboOoobbooobDooDbo
gbobooboooboooobooboobooboooobooboOoobooobOoooobooobooon

obooooobooobbooboooooboboooobboooooooboooboobooooooboobooon
gbooooboooooooooooobooooooobooboobooooboooDoooDbD 540
goboobbooooobooobboooboooboooooobooooboobooobooDo
gboboooboooboooooobooobooobbooooooboooobooobboooboooDbo
obooooobooboobobooooooocbooboobooboboobOobobOobobobobooon
00000000000000000000000000000000000000 “pp.d0*.conf”

5SCALE0D XOOO DoLoop 0000000 DOONDODNODNOOXOOODOODODO0OODOO00OOO000O0OO0OO
goobooboooooooooboOooooOoooobooOobOOoOoOoOooooooooooOobOOoOoOooOoOoOoOoOoOoobooOoOOOoOooboo
goo0ooooyOoooooooooooOoOoooOoOoooOoOoooOoOoooOoOoO0oOO0O0OO0O0O0C0OO0O0b0O00O0000O0
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relaxation
region

relaxation
region

1l P

computational domain

lateral boundary lateral boundary

0 s4: 00000O00O0O0O0O0OCOOCOCOOOOOOOODO. ObOobOobO 200000000
goboooobooooooboobboooooooboooooboooobOoobobObOooooOoooDbo
gbobooboboooooooobooooooobooooooboobooooboooooboooonDn
gbooooboooobooboooobooooobooboobooboboooOoboOooboobooono

0000000000000 000000D0O “utorial/real /sample/online nesting” 0000 00O
goboboooboooboobuooboobobobo

00o0ooooo “ppdoleconf” 0000000000000 DODOOOCOOOOOOOODODOO
0o0oooOooooobooooO0o0ooDoOoo0ooboo0oooOoo0oon “pp.dol.cont”
goooboooobooo

&PARAM_DOMAIN_CATALOGUE
DOMAIN_CATALOGUE_FNAME = "latlon_domain_catalogue.txt",
DOMAIN_CATALOGUE_OUTPUT = .true.,

/

odooboooooooooooooobodobooobooobooobooobobooooon
OOscale-lespp 000 00MO000O00O0O0OOO “opod0l.pe®™*ne” 0000000000
0000000000000 ooooooog “pp.do2.conf” 000 00OOOOO
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ﬂPARAM_CNVTOPO \
O o00ooooooo
CNVTOPO_copy_parent = .true.,
/

&PARAM_COPYTOPO
COPYTOPO_IN_BASENAME = "topo_dO1",
COPYTOPO_ENTIRE_REGION = .false.,
COPYTOPO_LINEAR_H = .true.,

/

&PARAM_NEST

USE_NESTING = .true.,
OFFLINE = .true.,
OFFLINE_PARENT_PRC_NUM_X
OFFLINE_PARENT_PRC_NUM_Y
OFFLINE_PARENT_KMAX = 35,
OFFLINE_PARENT_IMAX 40,
OFFLINE_PARENT_JMAX = 40,
OFFLINE_PARENT_LKMAX = 5,
LATLON_CATALOGUE_FNAME =

L /
0000 configDOODOOOO PARAM_CNVTOPO O 0 O O OCNVTOPO_copy_parent = .true. 000
ooo00O0000D0O00000DO0O00000DOO0000000O00 pARAM_COPYTOPOO OO OO
0000000000000 0o0000ooooO1d0n copYTOPO_IN_BASENAMEO OO DODOODODODO
00000 PATHOOOOOOODODOODOODOOOOOOOOOO “opo_d0l.pe*™*ne”> 00000
oo0O0o0oo0o0oO0o0ObO0O000ObO0000DbO00000002000 COPYTOPO_ENTIRE_REGION
odoooooooooooooooobobbobOob00oooooooooodd trueedd0 0000 540
ooboobob0oooooobbboooooobbb0oo0o0oobbb0003000 COPYTOPO_LINEAR_H
000o000bo0o00obO00oD0o0bO00bO0O0DOCoPYTOPO_LINEAR_ HO true0000DO 0O
OO0OCOOOO0OO0ODfalsed0O0O00O0OO0O0O0O0O0OODODOODOO

oooooobooOOOoOooOoboOoOoooooooOoobobOOobooooooooboboooOoooooooo
UO00000OCOPYTOPO_TRANSITION_DXUCOPYTOPO_TRANSITION_DYU [ OO0 COPYTOPO_TRANSFACT
oooooooooooooboobooooDoobooo

OO0 PARAMNESTOOOOODOODOOOODOOOODOODOOOOOOOOOODOODO
oboooobboobooobOobooooobobooooobobobooos410bb0obooboOonon
ooooooOoooooooboooo

config0 00000000000 O0OCOOOOOOOOOOOOOOOOO300O0ODOO0O0OO
ooooooOooooooobOoOoOoooooOoooboobooooobooogoo

non
DD

"latlon_domain_catalogue.txt",

5. JUUOboobboboooobbbbooooobb

SCALE0 00000000 OOOOOO0O0OO0OOOOOOOOOOLDOOLOLbOLo
O00oO00DoOOO00DOoO0OoOOoO0boOTime Slice000O0O0O0DODOOOOOODOOODOOO
O0O00O0OO0OSCALE00O0ODOOO0OO0Uoooooooo0ooooooooooooooooogag
0000000000000 O0000o0o00o0U0o0Uo0oUo0ooOoOo/oo0ooooon
OO00000D net2g0netedf2grads bulk 0000000000000 O0O00OO0ODOOO0ODOOO
gbooooooboooooMPIDOOOOODODOOOOODODODOOOOOODODOOO
gbolooooobooboboooooboboooooboobOobooooos3boo 20000000
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run /;— scale-les

—— launch.conf

— 0000 /—I: run.do1.conf
run.d02.conf

—— 0001 /;I: run.d01.conf
run.d02.conf

| 774 IVBIEELED
0002/;|: run.d01.conf N
run.d02.conf

O55: 00000000000 scale-les000000O00O0O0O0DODOOODO. “0000” O “0001”
gboocobobooobooboooboooboobooooobooooboooboooOooboooobooon
OO000O00DObOO000O0Od configd00OOoOoOoOO00ODOO0ODOOODOOODOOOODDOO
gboooboobooobooboboooobooooobooboooobobooooboobooono

oboooooboobooboooobooobooboooooooooobooboooooboboooonon
o3boooooobooooom
gbooboobooobooboboooobobooobooboooobobo

e JO0O0OODOOOOOOOOOO
e 000000 OODODO configd OO0
e 00000 DOOOOOOOOOOO
e 0000 launch.conf0 OO 0O

oOoo0Ds5000000000000O0DOOOO0OOO%000”0O “0001”00000O0O0DOO
gbooooooobooobooobooboboooobo0oooboooboooobOo0ooDooDbOoO 40
00000000000ooooooooooooo0O00O00C0O0Ob0O000d confighiOO
oo0O0O0OO0O00OooO200000000000C0C000D0000000000 “run.d0l.cont”
0 “run.d02.conf” 0 200000000000000000O0OOC0O0O0ODOOC0O0O0ODO confighdd
gobooboooooobooobobooobooooobooooooobboobooooDooDO
OMPIOOODODDOOODDODOOODDODOOODOOOO0ODODOODeconigd000OO0O0OODODOO
oooooOoOoOoOoOoOoOOoOOOOOOOOODOOODO PATHOOOOOOOOOOOOOOO
OOo0oo0 000000 run.dOl.conf0 00 0OOO
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///QPARAM_IO ‘\\\

TI0_LOG_BASENAME = "0000/L0G_do01",
/

&PARAM_RESTART
RESTART_OUTPUT = .true.,
RESTART_OUT_BASENAME = "0000/restart_do1i",

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

&PARAM_TOPO

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

/

&PARAM_LANDUSE

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

/

&PARAM_ATMOS_BOUNDARY

00 0o0oobooogoo

ATMOS_BOUNDARY_IN_BASENAME = "../init/0000/boundary_do01",
0 0 00bobobo

/

&PARAM_HISTORY
HISTORY_DEFAULT_BASENAME = "0000/history_do01",
U 0 oboobobobo

NG /
O0OconfigOD 0000000000 0D0OD0ODODO0OO0OO0ODOODODOOOOOOOOO
00000000D0O0D0000S50000000000000000Oscale-lesDO00O0OO “run
000000O”00000000D0000O00DO0O0DO0D00000O000O0O0OOO00OOg 0000
0000000000000000000000000000O0000O00O%“ o000/ 0000000
000000000000 000 “o000/** 00000000

0000000000000 dDo00OmmDO0O000000O00OD0O ppOOOOOO
Omit0000000D0O00D00O00O0O000O00DO00DO0O0O0DOO0O000000000O00Od
000000000 odoo0ooDdodooo0oDdDrmd 0000000 D0DOOoOOOODOd
O0O00ooOoOO«./pp/0000/** 0000 PATHOOOO

00oodDo0ooopDoU0oO0ooOo0ooooUOoOooDoOooO MPIODDODODOOOOOOOO
00000000000 0000000000000000000 “launch.conf” O0OO0OO0O0O
0000000000000 o00o00o0oDo0o00oo0ooD0oDOooDooDOoooooooon
launch.conf 00000 10000000

&PARAM_LAUNCHER

NUM_BULKJOB = 3,

NUM_DOMAIN = 2,

PRC_DOMAINS = 9,36,

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

OO000o0o00ooOoOoO000ooooO0OooOoUooooOoOo0oOooOOooOoOoooOdO launch.conf
oo0oo0oo0oo0o0o0oo0oboDOoO0o00ooDOoO0O0nDO launch.conf0O00OD0O0O0O
NUM_BULKJOBO U D ODOOOOODOODODODOOOOOODODOODODO 30bOoobooon
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NUM_BULKJOBO OOO “3?000000D00O00D0O0OD0O0O0ODO0O0OO0ODO0OOODOOOOODOD
OO0O0ODONUM_DOMAIN = 1 J0O0OOOOCONF_FILESO 1000 configOOOOO0O0DOOOOOO
obooooooooon

$ mpirun -n 135 ./scale-les launch.conf

gbooboobol1oobooooob9+36=4500000000000 30000000000
obooooOo wsobooooooooboon
go0opoooOoooLoGUOOOOOoOMPIDOOOODOOOODDOOOODOOOODLOG
OoooOoOoOOoOOOOOOSCALECOOOOOOOODOOOODODOOOOODODOOODOOO
*\\\

ﬁ+++++ Start MPI

*%* UNIVERSAL_COMM_WORLD : O

*x**x total process [UNIVERSAL] : 135
*** my process ID [UNIVERSAL] : 36
**%*x master rank? [UNIVERSAL] : F
*%% GLOBAL_COMM_WORLD : 3

*** total process [GLOBAL] : 45
*x* my process ID [GLOBAL] : 36
*** master rank? [GLOBAL] : F

**%x LOCAL_COMM_WORLD : 4

**x* total process [LOCAL] : 9

**%*x my process ID [LOCAL] : O

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

*%* ABORT_COMM_WORLD : O

\\\\f** master rank ID [each world] : O 4,///

O000000[ocAL] DO0DODODOOO0D0DOOOO0O00ODOO0O000ODD [GLOoBAL] OO
0000000000000 000000O00MMNMASTER] D OOO0O0OO0O0ODOOOOO0O00ODOODBOOO
ooooooooooOoooooboLoGoOooOooOoooooOoboOoOoOoo2-MPIODDOOOOO
gbooooboooooboboooboooob uuoooboooobooooboooDbooo
00 4800000000 00DODO000DOO000 3100000000000 0O00O0B00OO0O0O
oboboooboooooOoooboooooooooooobooboooooboooooooboooonDn
oobobooooooobobooobboobooooobobooobooobo0ooobooobobooooboooDbo
ooooobooooobooooobooobool1oooooboobboobooooobboOoDbo
gbooouoboobooboboooobooooboooooobooog

5.6 UUOUOOOOOOOO

O0000%un***.conf” 0000000000000 00O0O00O0O0O0O0OOONistoryODOODO
oboooobobooobOobooooboboooo20000000000000

1. 000000000000000000 historyOOOOO0O0O0000000O0O0O0OOOO0OO
oboooooooooooo

2. run.conf0 0000000 historyODOOODDODODOOOOOOOOOOO0O0OOOOOOOOO
gbooooood

gboooobodobobooooboboobooboboboo1gooobobobobooobob2000
0000000000200 000000000000000000 AppendixCOOOOOOOO
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gbooooooobooboobooobooobooooOoooOooooboobooobol1booDbn
obooooobooooboooo
history OOODO0O0OOOOOO0OOOO0OOOCCODODODOOOOOO runcconf00000OOOO

&HISTITEM ITEM = "[character]",

BASENAME = "[character]",
TINTERVAL= [reall],
TUNIT = "[character]",

TAVERAGE = [logicall,
ZINTERP = [logicall,
DATATYPE = "[character]",
/

O000O0000oDoO0O0O0000O [character] DO00O0O00O0OO[reall] DOOOOOOODO
OO0 [logicall] DO ODODOODODOO .true. or .false. 000000000 O0DOOODOODOOO
0000000000000 00gPARAM_HISTORY OO ODOODOOOOODOOO

ﬂPARAM_HISTORY \

HISTORY_DEFAULT_BASENAME = "[character]",
HISTORY_DEFAULT_TINTERVAL = [reall,
HISTORY_DEFAULT_TUNIT = "[character]",
HISTORY_DEFAULT_TAVERAGE = [logicall,
HISTORY_DEFAULT_ZINTERP = [logicall,
HISTORY_DEFAULT_DATATYPE = " [character]",
HISTORY_OUTPUT_STEPO = [logicall,

\ /

oboooobboooooboobooobobooooboooooooboooboooOooooooboobooon
oooooooboooooooboboooboobooobooog

gs6: 0000000000000

oood oo

ITEM 0000 Appendix CODO0O

BASENAME 0000000 BASENAME xxxxxx.nc O OO Oxxxxxx OO
ooo

TINTERVAL oood

TUNIT TINTERVALOOOOOOODOOOOO

TAVERAGE false.=0000.true.=00000000000000000O0
00000o0DoOooog TINTERVALOOODOO

DATATYPE O00O00OO00REAL4””’REALS” OO

ZINTERP false.=00000.true.=Z00FZ0 ?20CZ0O MWO00000
oo

HISTORY.OUTPUT.STEPO | false=00 00 (t=0) OOO0OOO0OO.true=000000
&PARAM_HISTORYO OO OO

&PARAM_HISTORY O HISTORY_DEFAULT_TINTERVALOODOOOOOD historyDOOOOO0OODO
oO00o0oo0O0DoOoo0o00O0oooOo0o00O0oDoOoOOo000DDOODOO0OO00 histeryDODOOOO
gbooooboobooooooooo
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///géARAM_HISTORY ‘\\\

HISTORY_DEFAULT_BASENAME = "history_d03",
HISTORY_DEFAULT_TINTERVAL = 3600.DO,
HISTORY_DEFAULT_TUNIT = "SEC",
HISTORY_DEFAULT_TAVERAGE = .false.,
HISTORY_DEFAULT_DATATYPE = "REAL4",
HISTORY_DEFAULT_ZINTERP = .false.,
HISTORY_OUTPUT_STEPO = .true.,

/

&HISTITEM item="T" /
&HISTITEM item="PRES" /
&HISTITEM item="U" /
&HISTITEM item="V" /
00 0ooboogoo

\\\g?ISTITEM item="RAIN", taverage=.true., tinterval=600.D0 / 4///

OO0000000OO000OO0«“RAINYO6OOO0OO0O0OOCOOOOOOO30000000000O00
gbooooboooobooboboooooboooooaon

5.7 Postprocess : netcdf2grads

O00O0O0OSCALEODODODOOOCOD history OO0 O0Ohistory.***.nc00 GrADSOOOOQODO
0000000000000 “net2g” 0000000000000 DNnet2g0000000000O0O0
0b0024000000000net2g000000000O0O0O0OO0O0CODOOOOOOODO

e OO0 MPIODODOOOOOSCALEODOOODOODODODODODO MPIDOOOOODODODOO
ooooooo

e history 00O ODODO “HIST_BND = .false.” 0000000 OCOOODOCOOM
e 2000000 30LO0OD0OOODODOODLOODLOODOODODODLOmM
e JOOIDODDOOOO historyDOODODDDOOOODOOMM

“HIST BND” 00002000000 300000000000000 historyODOODOOOOO
gbbooboobOoboooboobOobooobooboobgpviewOOOOOOOOOOOOOO
0000000000000 MOO0 netedf2grads0ODODODOOOODODOODOQODQO netedf2grads O O
00000000000 00000D0C0000O0O00DD0O0 netedf2grads 000000000
gbooooooooo

O0000000000DDOnet2g0000 MPIODODODOOOnet2gD MPIODODODODOOODOD
OO0000O0O0O0000opDOoO0OhistoryDO0ODOOOOOOODOOOOOODDOODOOOOOO
oooooobooooobooooobooboooooooooboooboooooooobobooDbo
oooooooooMpPIODDODODOOOOOOOOOOOOOOOODODDDDOOOODOODOO
obboooboobooooboooboooboO0o0obOoobo0o0o0obOo00o00000n net2g0 O
obooboobobo MPIDODODODODODOOOOOOOOO MPIODODODOODOOOOO
ooooooooo

net2s 000 0000OMPIOODODOOOODOOOOO0OODOOO

$ mpirun -n [procs] ./net2g net2g.conf
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00000000 ([prees] DO0DODOO MPIODODODOOOOOOOOOOO “net2g.conf” O net2g O
0000000000 configD 00000000000 DOOOODOOOODOOOOOOOOOOO

O0mpid0OO0O00OOD0OOO

$ ./net2g net2g.conf

000000 configb0O00O0OO0DOODODOODOODOOOOOOODOOOOOOOOODOOODOO
0000000000000 0000000000000000“cale/scale-les/util/netcdf2grads_h/”
OOOCOOOOO0OO0O0D00 “net2gall.conf” 00000 config0 0000000 O0O0O0OOOO

configOOOO0OOOO300000000O

///;LOGUUT

LOG_BASENAME = "LOG_do01",
LOG_ALL_OUTPUT = .false.,
/

&INFO
START_TSTEP

=1,
END_TSTEP = 121,
1

INC_TSTEP = 1,

DOMAIN_NUM = 1,

CONFFILE = "../run/run.d01.conf",
IDIR = "../run",

Z_LEV_TYPE = "plev",
/

&VARI
VNAME = "PT" s nyn s nyn s LAl s
TARGET_ZLEV = 850, 500, 200,

\

~

/

O0000 domain 100000300000000000000000000C000O000O0 config

gbooooboooboobobooooboobooooboboooboOobooooboon

e LOGOUTUOOODOOOOODOODOOODOO

— LOG_BASENAMEO OO OODODO LOGUOOOOO “LOG”O00D0O0O00O0DOOOODO

— LOG_LALL_OUTPUTO O OO OO0 00000 LOGOOOOOOOOOOOO000 “rue”

OO0QOCOCOOOO0ODOOD “alse” 0000

e INFOO OO

— START_TSTEPUOOOOOODO netCOFODOOOODODO Time Step00O0O0O0O0OOO
gooobobgoboooboboboooboboboobobooboboobobob1

good

— END_TSTEPO OO OOOOO netCDFODODODO Time Step 100000000 OOODO

— INC_TSTEPOnetCDF OO OOOOOOOOOODOOOOODOOOODODOOOOOCODOO
oooool1oboboooobooooobooooooboooooooobooobobo0o 10000

— DOMAIN._ NUMO DO OOOODOOOOOODOOOOODOO110000

— CONFFILEODSCALEODOOOUOOODOOOO run.*xx*.conf 00000 PATHOOOOO

gboooooooo
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— IDIROSCALEOOO historyDOOOOODOD PATHOODOOOO

— Z_LEV_TYPEOOOODOOODOOODOOODOOODOOODO “original” O history OO0 OO
O00O“lev’ DOOODOOO0ODOOODOOODOODODO “lev"0D0O0OOOOODOODO
“anal” 00 O0D0O0O00OOO0ODOODOOODOOODOOOOOOOOOOOOOOmMOOOOOd
00 “plev 0000

e VARIO OO
— VWAMEOOODOOODOOOOOOOOOOOOooOooOo“PT?O “PRES”O “U”0 “V’O

‘W70 “QHYD” 0000000

— TARGET_ZLEVOZ_LEV_TYPEO OO UOODOOOOOOOOOplevDODOO “hPa”0zlev
000 “‘m"O0000 original 00 00000000000000000COOO0O1000hPad
975hPal1950hPal1925hPal1900hPall850hPal800hPal]700hPald600hPa500hPad400hPal]
300hPall 250hPall 200hPa 0 1400000000

configO0OOO0OOOO3000000O0O000ODOOOODO

///;iNFU ‘\\\
00000000

Z_LEV_TYPE = "anal",
/

&ANAL
ANALYSIS = "sum"
/

&VARI
VNAME = IIQCII s IIQIII s IIQGII

NG %

000 config0 00000000 OOOOOZ_LEV_TYPED “anal”’ 000000 ANALOODOODO
oo b b oooooogooa
0000000000000 0000000 200000000000VARIOO OO TARGET_ZLEV

obboooboooobooooooobooooobooobooooob 3oobooobooooooonn
ooo

e ANALOI O[O

— ANALYSISOOODOOOUOOODOOOO0DDODOOOO0O"max” O0DODOOOODOODOOO
U00D00O“min” 000000000000 um”000000000DO00O00O000O0O
00 “ave” D00 D0DO0OOO0O0DOOOODOOOODOOOODODOO “ave’0O0ODO

configO0O0O0O0OOOO0200000000

&INFO

U o oobobo
Z_LEV_TYPE = "original",
/

&VARI
VNAME = "T2","MSLP","PREC"
/
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OO0 configd0O0O0O0QOQOOOOOOOD200000000000000Z_LEV_TYPEOO
O “original” D00 O0O0O0D0OO0200000000 VARIOOOO TARGET_ZLEVOOOOODOODO
obooooobobo3booobobooboobooooono

configO0OOOO0O0DOOOO0O0ODODOOOODOOOODOO

&EXTRA

EXTRA_TINTERVAL = 600.0,
EXTRA_TUNIT = "SEC",

/

&VARI
VNAME = "RAIN",
/

000 config 00O DOO00OOOODOOOS6000DO000O000ODOOODOOODODOODO
HISTITEM U tinterval U0 0O U000 O0OO0O0OODOO HISTORY_DEFAULT_TINTERVAL O DO O OO
U0O0Onet2g00 EXTRAUDOOOOOOOODOOOOODOOOOODOOODOOODOOOOOS.60
O00000oooooooooo2000000 “RAINOODeOODDODODOOOOOCDOODO
OO0 config0O0O0O00OOOOOODODOO

5.71 0OO00O0OOODOODOODOODLDOODO

gboboboobooboboboboobooooooboooboooooboboooooooon
ooDoOoO0o0000oODOO0O000OO0O000bOODO0O000OOODbO0O000DO history 00O
obobooooboooboooobooobobooobo0oobboooboooobooobobooboobooobooDbo
oooogoooobooooooooooobooobobobobooobooooboooobooooo
OOSCALEO0O0O0OO0OOOOOOO0OO0OoOoOoOOoOoOoOoOooOooooooOoDoOoOoOoOoOooo
0b000O00ob0oobooboooooboob0o0oobbooddt net2gd0000D0OO0DOOODO
ooo

o0oooooooooooooOoJoBOOOoOOOoOoOooOoDOooOOoOoOoOooOoJoBOOOOO
OO0O000O0000O000C0O0000000 “microJOB”"O000000O0C0O0DOOOOOmicro
JOBOOOOOOOOO “/scratch 000000000000 OOOOOOOOOOOOOOOO

/scratch/GROUP/USER/0 00 0000OOCOOO0DOOCOOOOCOOOOO

netlg : copy executive file

net2g.conf : copy configure file

output/ : link to directory with scale history files
bindata/ : create directory for grads file output
job.sh : job script for K (option)

U00000Onet2g.conf 000 job.shODOUOUOODOOnet2g.conf 0 INFOO OO IDIRO ODIR
00bo0o000cO0000000000000C0000000000C0O0O000SCALEDOOOO
ooooooooooobooooobooOoddjeb.shd0O0O0O0O0O0O0O0O0O0OOO0DOOOOOO
oooooooooooOooOoOobocOo0oOooOoooOoobooOooooooooOooOoDOObcOOoOoOooOoOoo
OO00O0Ojob.shO0OOO pjsub0000O00O JOBOOOOOOOOOOOOOO30000000
oooooooooooobooboooooooooooooooooboooooogonoooaggn
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O Lustre O stripingcount 000000000 OO0OO

job.sh OO0

ﬂ! /bin/bash -x \

#PJM --rsc-list "rscgrp=micro"
#PJM --rsc-list "node=12"

#PJM --rsc-list "elapse=00:30:00"
#PJIM -j

#PJM -s

#

. /work/system/Env_base

#

export PARALLEL=8

export OMP_NUM_THREADS=8

#

Qpiexec -n 12 ./net2g n2g_d01-3d.conf /

5.7.2 0OU00OO0OO0OOOO0OOOO0ODOO

550000000000000000000000O0000O000000 SCALECOOOOO
0000000000000 net2g00000000DO00O0DO0OO0OODOOODODOONO net2g0 0O
00000 “scale/scale-les/util/netcdf2grads_bulk” 000 240000000000000000
oooo0oo0Oo0o0o0000000 net2g0000000O

OO00000000000000000 net2e0000000Onet2g000 configOO0O0O0OO
O0000DoOoO0oo0000oDoOo00000ooooooDoDoOO0OD “aunch.conf” 000000
0000s50000000000000000000C0000000O0C0O000O0OOBSCALE
ooboooboobooooooooobooooobooooooooooooooooooooononoa
OO0000000O0Onet2g000 configD 00 O0O0O00O0O0O0O0O0O0O0O0OCOODOOOOOO
OO00O00O000launch.conf 000 O0O0O0D0OOCOOODOOODO

&PARAM_LAUNCHER

NUM_BULKJOB = 31,

NUM_DOMAIN = 2,

PRC_DOMAINS = 12,36,

CONF_FILES = net2g.3d.d01.conf,net2g.3d.d02.conf,
/

gobooooboboo3s1bo0ooooooobooooob1000o0bbo 200000b00b0b000
O000000000Onet2g000000000D0 domain 10 12-MPI O O 0 domain 2 0 36-MPI
OO00000000ooOoO0o0oO0oOoMPIOOOOOOOSCALEOOOOODOOOOOO MPIOO
obooooobooooobobooo

000000000000 00000 net2gd configDOD0000O0DO0OO “net2g.3d.d01.conf”
O “net2g.3d.d02.conf” OO0 OOOOOOOODO configl OO0 3100000C00000C0OODO
obooooboooooobooog

oooboOol1ooooooonbon12436=48000000000000 3100000000
00 488 000000000000 000DO0OO0ODOOO0ODO

$ mpirun -n 1488 ./net2g launch.conf
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5.7.3 00O netcdf2grads 000 00O

00000000000000000000000“HISTBND” 0000000 history 000
O000000000000000 netedf2grads0 0 0000000000000 0O0OOODODOO
O000000/00000net2g00000000000O0O00O0OOOODOOOOOOO0

netcdf2grads 000000000 scale/scale-les/util/netcdf2grads/0 00 0SCALEODO
00o0o0oo0oo0oo0ooUooooUoo0/o00oo0oo0ooUoooooooo

googo

Intel compiler

$ ifort -convert big_endian -assume byterecl -I${NETCDF4}/include
-L${NETCDF4}/1ib -lnetcdff -Ilnetcdf make_grads_file.f90 -o convine

gfortran

$ gfortran -frecord-marker=4 --convert=big-endian -I${NETCDF4}/include
-L${NETCDF4}/1ib -lnetcdff -lnetcdf make_grads_filel.f90 -o convine

ooog
gobobooboobooboobobbobobooboobooboobobobo

Interactive mode : ¢‘./convine -i’’

Silent mode . ‘‘./convine -s’’

ooooooooooo
$ cd netcdf2grads/

$ ./convine -i

gbobooboboooobooooboobooooobooooboboooboobooooono
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path to configure file for run with the quotation mark

‘${path to directory of configure file}/run.conf’ <- configure 00O OO00O0OO
path to directory of history files with the quotation mark

‘${path to directory of history files}/’ <- SCALE-LESO 00000 ODOOO
path to directory of output files with the quotation mark

‘./grads/’ <- grads OO O0O0OOOO
start time of convert data

1 <-Qgoo0ooooooooooon
end time of convert data

10 <- ODO00O0O0O00O00
Imput number of variable
0 -> all variable output from model

X< 0Oooooooboo
Imput variable

VARIABLE(PRECO ) <- ODOOOOOOO

ooooo0obo0ooooboOooO0ooDbObOO00oO0ooDoO00O0oOoDbOO0Oo0n ctl
00000 gd000OO0OO0DDODOOO

ooooooog
gbboobO0obooboobobo0obdbnamelist.in000000O000O0O0OOODOO

$ cd netcdf2grads/

$ ./convine -s

oboooooooooooo
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O 0A 0OD00O00O0ooooooodn

O00000SCALEODOODOOODODOOOODODO0OODODO0O0oDODOooDoooooooo
O0LnxOOOO0O0ODODOODOOOOO0OO0O0OO0ODOOOOO00OODOOOO0O0OOODOOOO
0000000000000 0Doo000o0o0ooo0ddreot00000OO0OODOOOODOOOO
000000000000 root 0000000 ODOODOODOOODOODOODODODOODOODODOO
00000000000 0oooooDOdDd0reot 00000000 0ODODODOOOOOOODO
oo0oooooooooooooo

0000000 HDF5, NetCDF, MPIODO OO GNU compiler 00 O0O0OD0OOO0OOOOODOO
O000000GNU compiler 000 Intel compiler 0000000000000 OO0OOOOOO
ooooooooooooooo

goboboboobooobuoobooboobuoboboo400b0O0
e GNU C/C++, fortran compiler
e HDF5 Library (https://www.hdfgroup.org/HDF5/)
e NetCDF Library (http://www.unidata.ucar.edu/software/netcdf/)
e Message Passing Interface (MPI) Library (openMPI O O http://www.open-mpi.org/)

000000000000000000000000 5000 Operating System (OSOOO00OO
good

e Linux CentOS 6.6 x86-64

e Linux CentOS 7.1 x86-64

e Linux openSUSE 13.2 x86-64

e Apple Mac OS X 10.10 Yosemite

e JO0OODOODOOOOOOO
oooSOUOOoOoOOO000OooOooOoOoOooonO SCALECOODOOOOoooooooooon
oooooooooo
gopoooooooosunooooooooog

e Linux SUSE Enterprise Linux 11.1, 11.3 x86-64

e Linux Vine Linux 6.3 x86-64

e Linux Fedora 16 x86-64
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Al OOO0OODOOOO (Linux - CentOS 6.6 O)
ggogoobobbbooooooobbbboood
e CPU: Intel Core i5 2410M (sandybridge)
e Memory: DDR3-1333 4GB

o OS: CentOS 6.6 (kernel: 2.6.32-504.23.4.€16.x86-640
O0OD00O0O0O00O07”0o00”0 ”Desktop”0”Kdump 007000

gboooobooooo

CentOS 660 0000000000000 0UOO0OOD LinnxOOOOOOOOO (EPEL)OO
gboooobooboboooob0obO0o0o00 EPELOOOODODOOOOOOODODOOOD
OO0OO0OO0CentOS6.60 000000000000 OO0O0O0Yyum”"0000000000O0O0O0O0O
gbooooboooobooboooobobooooboboooooboooooboOoboon

# yum update
gbooooboooobooboooobobooooobooooboobooonog

# yum install epel-release

gbobooboooboobbooobooobooobooooobooboooobooobooooono
O7”y’000000D0C0O0O00O
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00000000 0d0 :fastestmirror, refresh-packagekit, security
0d0oboOooopobooooooono

Loading mirror speeds from cached hostfile

* base: ftp.*** ** jp

* extras: ftp. *¥** . ** jp

* updates: ftp.*** ** jp

ogooooooooooog
-000000Dboooooooooooon

— 00000 epelrelease.noarch 0:7-5 0 OOO0OO
-0o0o0oooooooood

goooooobooo

Package 00000000 00000 OOOOOO OO

ooooooo:
epel-release noarch 6-8 extras 14 k

ooboooobooooo

ooboooo 100000

O0oooogoogg: 14k

O000oOooOgg: 24k

Is this ok (y/N): y

000000000000 OD00O00D0O: epel-release-6-8.noarch.rpm 14 kB 00:00
rpm_check . debug 00000000
0000o0o0oooooooooooooog
o00ooooooooooooooooo

00o0ooooooooooooo

00000000000 : epel-release-6-8.noarch 1/1

Verifying : epel-release-6-8.noarch 1/1

oooooo:
epel-release.noarch 0:6-8

oooooo!

ooobooobDymOooooOOoOOoOoOOCOO0OODOOOOOODOOOOOOOOOOOO000yum 00O

gboboooooooooboooo

yam 0000000000000 0QCO0OOOOO0OOO0OO0O0OO00C0O0O00 GNU compiler O

make 0000000000000O00O00O00O0O
# yum groupinstall "development tools"
ooooooooooooobooOoOoboooOoooooOoOoooOoOoOoOoboOoOoOoOooon

yum install zlib-devel

yum install hdf5-devel hdfb-static
yum install netcdf-devel netcdf-static
yum install openmpi-devel

yum install lapack lapack-devel

H H H OH H R

yum install wgrib wgrib2

O Lapack 00O GNU compiler 0 SCALEOOOOOCOOOOOOOOOOD LapackOOOOOOCOOOO

gobodoobooooooooboobooboobooooboooooog
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0 wgrib wgrib2 0 0 0O 4 0 0O Tutorial: Real case 00000000000 O0OO0O0OO0OOOOOOO
0”yum -y install package name”0 00000000000 0C0O0O0ODOO0O0ODOOOOOOODOOOOO

gooooao

ooopoDoooooMPIDOODOOOOODOOOOOOOOpenMPIODOOODOOOOODOO
OO000000ooO000O0O0OdO0DbashredO0OOOOODOO

$ vi ~/.bashrc

gobobooboooboobooboobobboobooaoa

4 )

/] - Add to end of the file —-———---——————---
# OpenMPI

export MPI="/usr/1ib64/openmpi"

export PATH="$PATH:$MPI/bin"

export LD_LIBRARY_PATH="$LD_LIBRARY_PATH:$MPI/lib"

- /

gbobooboooboooboaoboooboaoo

$ . “/.bashrc

A2 OOOODOOOO (Linux - CentOS 7.1 O)
gbooooobooobooboboooobooon
e CPU: Intel Core i5 2410M (sandybridge)
e Memory: DDR3-1333 4GB

e OS: CentOS 7.1 (kernel: 3.10.0-229.7.2.e17.x86_640
000000000000’ "Gnome OOOCOOO”0"Kdump OO7000

oboooooboooooon

CentOS710000000000000D0000000 LinuxOOODOOODOO (EPEL)OO
oo0obo0o0oobOo0ooo0oooO0o0oo0oO0o00D EPELOOODOOODOOOODOOOODOOOO
O000CentOS71000000000DOOOOODDOyYm”0000D0000O00O0DODOOO
oboooobooooboobooooboboooooboooooobooooboOoboooon

# yum update
obooooobooooobooboooobobooooobooooboobooonog

# yum install epel-release
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gbobooboooboobbooobooobooobooooobooboooobooobooooono
O7”y’000000D00CO00O00O

000000D0D00d0Od :fastestmirror, langpacks
base 3.6 kB 00:00

extras 3.4 kB 00:00

updates 3.4 kB 00:00

Loading mirror speeds from cached hostfile

* base: ftp. *** ** jp

* extras: ftp.*** ** jp
* updates: ftp.*** ** jp

oooooooooood
-0o0o0o0bobooooooooooooood

— 00000 epel-release.noarch 0:7-50 000000
-00o0oooooooooogd

goboooooooo

Package 00000000 OO0O000 OOOOOO OO

ooooooog:
epel-release noarch 7-5 extras 14 k

ooboooboooo

ooboooo1ooo00a

O00o0ooooO: 14k
00000000: 24k

Is this ok (y/d/N):y

Downloading packages:
extras/7/x86_64/prestodelta 7.6 kB 00:00
epel-release-7-5.noarch.rpm 14 kB 00:00
Running transaction check

Running transaction test

Transaction test succeeded

Running transaction

0000000 : epelrelease-7-5.noarch 1/1
000 : epelrelease-7-5.noarch 1/1

ogooooo:
epel-release.noarch 0:7-5

oooooo!

obobobodtbymooobOOooobOCOCOoOoOOOO0OO0bOOOO0O0OOOO0OObOOC000yym OO0
goboooooooooooooo

yvm 0000000000000 D0O0DO0OO00ODO0ODDOODOOOO00OO0O0 GNU compiler O
make 0O OODOO0OO0ODOOOOOOODOO

# yum groupinstall "development tools"
ooooooooooooobooooooooooooooooogoooogooon

# yum install hdf5-devel hdfb-static
# yum install netcdf-devel netcdf-static
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# yum install netcdf-fortran-devel
# yum install openmpi-devel
# yum install lapack lapack-devel
# yum install wgrib wgrib2

Ofortran0000000000000O0O0ODOCOOOOOO netcdf-fortran-devel”0 00000000
oooooo

O Lapack 00O GNU compiler 0 SCALEOOOOOOOOOOOOOOOD Lapack OOOOOOOOOO
gobodooboooooooobooobobooboooobooooooo

O wegrib0 wgrib2 0 0 0 4 0 0 Tutorial: Real case 0000000000000 OODOODOOOODOCOO

O ”yum -y install package name’0 0000000000000 00000O0OOOOOOOOOOO

gooooao

oo0opoooOoooMPIDOOOOOOODOOOOOOOOOpenMPIODOOODOOOOODOO
O000o0o0o0o0o00o0o0o0d0bbashred000O00O0O0DO

$ vi ~/.bashrc

gbooobooboooboobobooooboooooboooooon

: N

/] = Add to end of the file —-————---—-—————-
# OpenMPI

export MPI="/usr/1ib64/openmpi"

export PATH="$PATH:$MPI/bin"

export LD_LIBRARY_PATH="$LD_LIBRARY_PATH:$MPI/1lib"

o /

goboobooobooboobooobooboo

$ . ~/.bashrc

A3 00000000 (Linux - openSUSE 13.2 0)
0000000000000000000000
e CPU: Intel Core i5 2410M (sandybridge)
e Memory: DDR3-1333 4GB

e OS: openSUSE 13.2 (kernel: 3.16.7-21-desktop x86_640
000O00o0ooOo’ogn0”d ”Gnome Desktop”d O 0O

(0]



gboooobooooo

openSUSE 132 000000000000000ODO0OOOAOocefpat’s Home Project; https:
//build.opensuse.org/project/show/home:ocefpaf 1 00000000 O0DOO0ODOOODOOO
home ocefpaf 00D O0000O0ODOOODODODODODODODODDOOOOOODODODODOOgradsOncviewd
GMTOnclOOOO cdoO00OO0OO0O0ODODOO0ODODOOOOODOOOOO

openSUSE 13200 000000000000000O zypper’00000OO0OONOOopenSUSE
0000000000 reot 000000000 DOO0ODOOODOOOOOOOOOODOOONO OSO
O000Oo0oODoDO’swO0 0000000 root000000000O0OO0OOOODODODDOOO”sudo”
0000o0oo0oooo0o0ooooDoooDOooDoOoOOo0oO0oooooDoooDooOooOoOOoOooog
goboooobboooooooooooooobooboo

# sudo zypper update
gbobobooboooboobuoobobobobboaoboabood

$ sudo zypper ar \\
http://download.opensuse.org/repositories/home: /ocefpaf/openSUSE_13.2/ \\

home_ocefpaf

oooOoooooo’\\Vooooooooooouooooooooooooo \\vooooooooobd
oobobobooboooboobooboobon

00000 ’homeocefpaf’ OO OO OO0 i, oo

00000 ’homeocefpaf” OO0 OOOO0OO0O0O

o0 : 00 (Y)

0000 : 000 (N)

GPGOOOO : 00O (Y)

URI : http://download.opensuse.org/repositories/home:/ocefpaf/openSUSE_13.2/

goooboboOzypperODO000000O0OCOOOOOOCOOCOOOOOOCOOOOODOOOQOzypperO
goboooooooboooboobooooo
zypper D0 000000000000 00OD0O0ODOO0ODODOO0DO0OO0ODOOO0O0O0O GNU compiler
Omake0O0ODOO0OOODOOOODOODOOOO

$ sudo zypper install --type pattern devel_basis

home ocefpaf 0000 0000000000000 00000O000O0O0O0O0O0O0O0O0O00O00OO
ooo0oooOoOo0ooDOooOoooDboD”»0bob0o0oooobo0o0oooobooooooDobOoOo
goooooOoooooooobooooooo»yy0bOooooboobogoo

00000000 (RO 0000000000 (T)0
00000D0000000000 (A)D [r/t/a/? 00000000000] (r): a

OO000OCOdevelbasis 0O O OOO0OOOOOODOOOOODOOOOODOOOO

$ sudo zypper install gcc-fortran

$ sudo zypper install hdf5-devel hdf5-devel-static

$ sudo zypper install netcdf-devel netcdf-devel-static

$ sudo zypper install netcdf-fortran-devel netcdf-fortran-static
$

sudo zypper install lapack-devel lapack-devel-static
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$ sudo zypper install openmpi-devel openmpi-devel-static

$ sudo zypper install wgrib wgrib2

O Lapack 00O GNU compiler 0 SCALEOOOOOCOOOOOOOOOOD LapackOOOOOOCOOOO
gobodoboooooooobobooooboboooooobooooooo
O wegrib0 wgrib2 00 0 4 0 O Tutorial: Real case 000000000000 O0OODOODOOOOOOO

gooooao

ooopooooooMPIDOODOOOOODOOOOOOOOpenMPIODOOODOOOODOO
OO000000ooO000O0O0OdO0DbashredO0OOOOODOO

$ vi ~/.bashrc

gobobooboooboobooboobobboobooaoa

4 )

/] - Add to end of the file —-———---——————---
# OpenMPI

export MPI="/usr/1ib64/mpi/gcc/openmpi"

export PATH="$PATH:$MPI/bin"

export LD_LIBRARY_PATH="$LD_LIBRARY_PATH:$MPI/1ib64"

- /

gbobooboooboooboaoboooboaoo

$ . ~/.bashrc

A4 00000000 (MacOS X 0)
macports U000 OOO0OOOO

Apple Mac OS X OO SCALEOOOQOOCCOCOOOOO0OO00OO0OOOOOOOOOO MacOSX
0000o0ob0o0obo0oobobbodOO macports 0O ODOO0OD0OO0O0DO0OO0OOOOOOODOODOO
O000000D000Ohomebrew JO0D0D0O0O0OOhomebrew 00000000000 D0OOOOO
gboooooboooooboooooboooon

OO0 Apple0 00000000 XcodeJOOOOOOOOOOOO gecOOOOOOOOOMO
0000oooooooo0OooooooooooOooSg0ooDooboOoO0OdUApp Store 000
goooooomoooSOooooooooooooooo0ooo0oooooooogg oso
Xcode OOOOOOOOOOOOODODOOOODOOOODDOOOODO

gbooobooobooobgoobooo

# xcode-select —-install

goooboooobogao

# xcodebuild -license
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00 macports 00 DOODOOODOODOOOhttps://www.macports.org/

macports 0 macports 0O 00000000 /opt/local 000000 OOO0OOOOOOOODO
.bash_profile 00 /opt/local/bin 00 0000000000000 O0OOOOmacports 0000
oo0ooooOoooooooooogoooooooog

gooooOoOoooooooooOOoOoOoOoOo
$ port search <O OO0O>

go00o0oO0OO0O0OoOOOOO0ODODODODOOODOOOO0OO0OO0OO0 (variants) 00000
$ port variants <OOO0O>

OO00000O0000D000O0rcot0OOOO
$ sudo port imnstall <OJO0O0O> [variants]

OO00000000D0D0000D0C0reot0on
$ sudo port uninstall <JOO0O> [variants]

macports OO UOODOO00O0OO00O0OO0O0O0reot0 OO
$ sudo port selfupdate

Uboboobo0d00reotdndgn
$ sudo port upgrade outdated

bbo0b00b00Oactivate0 0000000 OO0O0OO0OOODOOO

$ sudo port -u uninstall

gccOO NetCDFOODOOOOODODO

macports 000000000000 0O000O0O0DO0O0O0O00O0 variants000O00000O0OO
Oo0ODOO0O0000000DODOO000000O0DODOO0O sudo portinstall 0 00000 O variants
oooooooboond gecd9000onoooonog

gcc49

openmpi-gcc49 +threads

hdf4 +gcc49 +szip

hdf5 +gcc49 +szip +fortran +cxx +openmpi +threadsafe
netcdf +gcc49 +openmpi +netcdf4 +hdf4

®P H P P H P

netcdf-fortran +gcc49 +openmpi

000 macports D0 OgecO mpid OO 000 select 0D OO0 OD0OOOOODOODOO gfortran
gooooOopoOdbOOoO0oOo0obOobOoOobDOobOooboooOoboo

$ sudo port select --set gcc mp-gcc49

$ sudo port select --set mpi openmpi-gcc49-fortran

SCALEOODOOO0ODOO0O0O000OOODOO0O0O00O0O0ooooOoOOo0o0ooooooooooo
OOmacports 00 ATLASODOOOUOODOOOOODOOOOO

$ atlas +gcc49
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A5 00000000 (DOoOoOoOoDpDOooOoOoOooo o)
0000000000000000000000
e 000: 0000000000000

e JOODO: K-1.2.0-18

obooooooono

0000000000000 0D0OD0SCALEDD0ONOODOODOOOODODODO AICSOO0O0OO
ooo0o0O0O00000oO0ooOoOO0O00O0OoOooooOo0DAICSODODOOO0OOOOOODOOOOO0
000 WebOODOOOODOO
http://www-sys-aics.riken. jp/releasedsoftware/ksoftware/pnetcdf.html

OO0000O0OO000OOo0O00DOOo0oOo0DOoO SCALEDOOoOOooood
”/opt/aics/netcdf/k-serial-noszip/’00 00 HDF50NetCDF O OO O0ODOOOOOOOO
oooMpPIODODOOOOOOOOOOOOOOOOOOCOOOODOOOOOOOOOOOOOO
gooooOoOoOoOoOoOooOoOooOOODODOOOOOOOO
0000000000000 00000 PATHOOSCALEOOOOODODOOODOO”Makedef. K’"OOOO0O
gbobogoobooooooooobobooboboboobo

A6 D00O0ODOOODDOOO

SCALEO0O0O0OO0O0O0O0O0O/000000000O0oo0o0o0ooooooooooooooo
obbooooooobobOoooboooboooobooooobboooooooboooboooooboooDo
obooooooboobooobobooooobooooooo

e Gphys / Ruby-DCL by 00O OOOO

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

—~ DOOSCALEOOOOOODO0OOMPIOONOOOOOOOOOOOD MPIOOOOOO
0 NetCDFOOOOOOODOOOO0O0O00O0CODO D Gphys 07 gpview” D ”gpvect” D O O
0000000000000 000000000000000000000000000

— 000000000000 O00D00 CentOS60CentOS7TOOOOODODOOO WebOO
gbooooboobooboobooogo

http://www.gfd-dennou.org/arch/davis/gfdnavi/doc/install/install-ruby-gphys.

htm
Mac OSXOOOOOOOODOODOOODOODOOOOODOO
e Grid Analysis and Display System (GrADS) by COLA

— URLO http://iges.org/grads/
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- 0000000000000000SCALEOD NetCDFOOOOOOOOOOOOOOOOO
O00000000OSCALEOOUOCODOUODDO0OOOOOCODOUODOO "netcdf2grads_h”
O00oO0O0O0O0O0O0000000O0GrADSOO0D0OOOODODOOOOOOOOOOOO
O07netcdf2grads_ W0 00000000 0OOD0O0OOCO 2200000000 3000
ubo400000000

— 00D0000O00Onttp://iges.org/grads/downloads.html 00 000 O OCentOS60
CentOS7T00 EPELOOOOOOOOODOOOO0 yymOODOOOOOOOopenSUSE 13
00 homeocefpaf 0000000000000 zypper UOODOO0OODOODOODOODO
googd

e Ncview: a netCDF visual browser by David W. Pierce

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

— ODO0OONetCDFODOOOCOOOOOOODOOOOOOODOSCALEOODOOOOOOO
gbooboooboobooboooooooOooooooOooboooobooooobooooDn
ooog

— 000D0DODOOhttp://meteora.ucsd.edu/~pierce/ncview_home_page.html 0 O
O000D00CentOS60 CentOSTO DO EPELOOODOCOOOOODOO yymODOOO
000 00openSUSE 1300 homeocefpaf 00O 0 OO0O0O0O0ODOONO zypper d 00O
oooooQooopooooooo

COLUMN

Mac OS X 0000 Gphys / Ruby-DCLOO0O0O0OO

macports-JP 0000000000 0000OMacOSXOO GPhysOOOOOOOOOODOO
OO0000O0MacPorts-JPOOO00ODOO0OO000O0DOOCOO0OODOOOOOODODOOOODOO

$ sudo svn co http://svn.sourceforge. jp/svnroot/macports-jp/trunk/ \

$ /opt/local/var/sources/svn.sourceforge. jp/svnroot/macports-jp/trunk
/opt/local /etc/macports/sources.conf 1 0000 000000000000 0OOO0OO
file:///opt/local/var/sources/svn.sourceforge. jp/svnroot/macports-jp/trunk/dports

O0D00GphysDOOOO0O0O0O00 macports100000000CO0ODODODDOOOOOOO rubyl.9
000 rb19-gphys 00O O0OO0ODOOOOODOOOO

ruby U O OOO4OO0O 1.9000
$ sudo port install rubyl9
$ sudo port select --set ruby rubyl9

OO00000000DODO000DOgprysO0OODOOOO
$ sudo port install rb19-gphys
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000000000 rubyl90 gphysDO0 0000000 1.9000000000000D000O
00 /opt/local/bin 00 0000000000000 0O0OOO0OOOOOOOOOUOOOOOO

$ sudo 1ln -s gplistl.9 gplist
$ sudo 1ln -s gpvectl.9 gpvect
$ sudo 1ln -s gpviewl.9 gpview
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(1 OB Namelist in run.conf

PARAM_I0O

oo oo ooo (oo

I0_LOG_BASENAME | O OO | "LOG”

gbooooooooboo

I0_LOG_ALLNODE logical | .false.

gboooooboooooooo

PARAM_CONST

oo oo oono oo

CONST_RADIUS oo 6.37122d4+6 | 0000 (m)J00O00O0O0OOOO

CONST_OHM 00 | 7.2020D-5 | 00O0OO (1/s)

CONST_GRAV oo 9.80665D0 | 00000 (m/s?)

CONST_RDRY 00 | 287.04D0 | 0D0O0OO0OO0O (J/kg/K)

CONST_CPDRY go 1004.64D0 | DOOO0OODOOOO (J/kg/K)

CONST_LAPS o0 6.5D-3 International Standard Atmosphere (ISA) O
0000 (K/m)

CONST_PSTD g 101325.D0 | 0O OO (Pa)

CONST_PREOO go 100000.D0 | OO OO (Pa)

CONST_TSTD go 288.15D0 o000 (K)

CONST_THERMODYN_TYPE | O 0O U "EXACT” 00doooooooooosiMpPLEOOOO
EXACTODOOODOO
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PARAM_TIME

O

oo oo ooO 0o

TIME_STARTDATE oooo | 0000,1,1,0,0,0 | 00000000000

TIME_STARTMS oo 0.0DO0 00O00oo0o0ooO

TIME_DURATION oo 0.0DO0 0oooooooo

TIME_DT oo 0.0DO 00 1STEPOOOOO0O0O

TIME_DT_ATMOS_DYN oo TIME_DT 0000000000000
TIME_DTOOOO0O00000C0
00

TIME_DT_ATMOS_PHY_MP oo TIME_DT 0000000000000
OOTIMELDTO 0000000
oooo

TIME_DT_ATMOS_PHY_RD oo TIME_DT 0000000000000
TIME_DTOOOO0O00000C0
00

TIME_DT_ATMOS_PHY_SF 0o TIME_DT 00O00000O000O0000
TIME_DTOOOO0O00000C0
0o

TIME_DT_ATMOS_PHY_TB oo TIME_DT 0000000000000
TIME_DTOOOO0O000000
00

TIME_DT_OCEAN 0o TIME_DT 0000000000000
TIME_DTOOOO0O00000C0
0o

TIME_DT_LAND oo TIME_DT 0000000000000
TIME_DTOOOO0O000000
00

TIME_DT_URBAN oo TIME_DT 0000000000000
TIME_DTOOOO0O000000
0o

TIME_DURATION_UNIT 00O "SEC” ooooooo

TIME_DT_UNIT ooQ "SEC? 00 1ISTEPOOOOO0O

TIME_DT_ATMOS_DYN_UNIT 000 TIME_DT_UNIT | 000000000000

TIME_DT_ATMOS_PHY_MP_UNIT | O OO TIME_DT_UNIT | 00O0O000O0000O00C00O

TIME_DT_ATMOS_PHY_RD_UNIT | OO O TIME_DT_UNIT | 000000000000

TIME_DT_ATMOS_PHY_SF_UNIT | O OO TIME_DT_UNIT | 0000000000000

TIME_DT_ATMOS_PHY_TB_UNIT | O OO TIME_DT_UNIT | 000000000000

TIME_DT_OCEAN_UNIT ooQ TIME_DT_UNIT | 000000000000

TIME_DT_LAND_UNIT ooQ TIME_DT_UNIT | 000000000000

TIME_DT_URBAN_UNIT ooO TIME_DT_UNIT | 000000000000

oboooooooo
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PARAM_TIMEOOODO

0O OO oood OO

TIME_DT_ATMOS_RESTART oo TIME_DURATION | O 0O00OO0OOOOOOODOODOO
ooooood

TIME_DT_ATMOS_RESTART_UNIT | O OO TIME_DT_UNIT oooooobobooboboon
oooooooooooo

TIME_DT_OCEAN_RESTART gd TIME_DURATION | DO0OD0OOOO0OO0ODOOOODODO
ooooooog

TIME_DT_OCEAN_RESTART_UNIT | OO0 TIME_DT_UNIT goobobooobbooobo
oooooooooDoo

TIME_DT_LAND_RESTART oo TIME_DURATION | D O00OO0OOOOOOODOODOO
ocooooooobooooo

TIME_DT_LAND_RESTART_UNIT goo TIME_DT_UNIT | O00O00O0O0OOO0OOO0OOODOODOO
oooooooooooboogooo
oooo

TIME_DT_URBAN_RESTART gd TIME_DURATION | DO00ODODOOO0OODOOOODODO
goooooooooooo

TIME_DT_URBAN_RESTART_UNIT | OO0 TIME_DT_UNIT | 000O0O0OOD0O0OOOO0OOO
OoO0OoooO0ooooboooooDoo

PARAM_GRID
OO0 OoOd ooo (00O
GRID_IN_BASENAME oood Grid00000000000O00000000000
DX, DY, DZ, BAFFFACTOOOOOOOOO

GRID_OUT_BASENAME | O OO Grid000O0OD0O0O0O00OO0

DX oo 500.D0 | XOOO GridOOO (m)

DY ood 500.D0 | YOOO GridOOO (m)

DZ ood 500.D0 | ZOOO GridO OO (m)

BUFFER_DZ ood 0D0 |ZOODOUOOOODOOUODOOOODOUOOOO (m)

BUFFER_DX od 0.D0 | XOOODOOOOOODOUOOODODOUOOOOO (m)

BUFFER_DY od 0.D0 | YOOOOOOOODOUOOODODOUODOOOO (m)

BUFFFACT od 1.D0 OO0o0Q0OO0000 Grid DODOOODOOOD

0 (d‘r)iJrl — (dl‘)iBUFFFACTD
PARAM_STATISTICS

od od ooOo (00

STATISTICS_checktotal logical | false. | OO0O0O0OOCOOODOCOOO

STATISTICS_use_globalcomm | logical | false. | OOOOOOOOODOOOOO
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PARAM_RESTRAT

oo oo ooo | oo

RESTART_OUTPUT logical | .false. | restart OO0 O0O0O0OO0OO0O0OOOO

RESTART_OUT_BASENAME | 0 OO OO000O0 restart OO0 O ODODQOODO
RESTART_OQUTPUT U OO OOOOODO

RESTART_IN_BASENAME | O00OO OO0O0Orestart 00O O0O0ODOOCO

PARAM_TOPO

oo uo goo | oo

TOPO_IN_BASENAME | O 0O0O ooooboooooooooon

PARAM_LANDUSE

oo oo ooo (OO0

LANDUSE_IN_BASENAME | 00O 0O obooooobooooooboon

PARAM_LAND_PROPERTY

oo oo ooo |00

LAND_PROPERTY_IN_FILENAME | O OO gooobuooboobobooooo

PARAM_PRC

oo oo ooo (oo

PRC_NUM_X go Xooooboooooooooo
PRC_NUM_Y oo YOOOOoOoooooooooo
PRC_PERIODIC_X | logical XO0oooooooooooooo
PRC_PERIODIC_Y | logical YOOOOoOooooooooooo

PARAM_INDEX

oo oo (ooog (oo

KMAX | OO oooooooo

IMAX | OO obooooOobo Xooooooo
JMAX | OO oboocooobooyYyooooooo

PARAM_LAND_INDEX

oo oo (ooo (oo

LKMAX | OO gooooooo

PARAM_URBAN_INDEX

oo oo (ooog (oo

UKMAX | OO gooooood
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PARAM_LAND_GRID

oo oo

oo

oo

Lpz | 0000

ubhoobuobogoboaobbooboaboaan

PARAM_URBAN_GRID

oo oo

ooo

oo

Uupz | O0OOO

uboooboooobobooooboooon

PARAM_MAPPROJ

00 od ooo (o0
MPRJ_basepoint_lon o ooooboooooo
MPRJ_basepoint_lat o ooooboooooo
MPRJ_type oo0 oooooooooDo
MPRJ_LC_latl oo gooooLCcoooooooo -
MPRJ_LC_lat2 oo gooooLCoOooooooo 20
PARAM_TRACER
0O OO ooo (o0
TRACER_TYPE | 0 OO | ”OFF” | O0O00O0O00OOOODOOATMOS_PHY_MP_TYPEO OO DO
PARAM_ATMOS
OO0 OO0 ooo (DO
ATMOS_DYN_TYPE 000 | 7OFF” | 000000 O0ODOOMOOFFOHEVED HEVIO HIVI
oooooo
ATMOS_PHY_MP_TYPE | OO0 |”OFF” | 000 O000OC0OO0O0ODOQO IDOFFOKESSLERO
TOMITA080 SN140 SUZUKII0O OO OO Od
ATMOS_PHY_RD_TYPE | OO0 | 7OFF” | O0O0O0OO0O0O0CO OOFFOMSTRNXOOOO
Ood
ATMOS_PHY_SF_TYPE | 00O | "OFF” | OO00OO00OCOOOOO OO OFFO CONSTO COUPLE
oooooo
ATMOS_PHY_TB_TYPE | OO0 | ”"OFF” | 000000 OO0OO OOFFOSMAGORINSKYO
MYNNOOOOOO
PARAM_OCEAN
00 oo ooo (0O
OCEAN_TYPE | OO0 | ”OFF” | 000000000 OFFOCONSTOODOOOO
PARAM_LAND
od oo ooOo |00
LAND_TYPE | OO0 | 7OFF” | 000COOO0DOCOO OOFFOSLUBODOOOODO
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PARAM_URBAN

oo RN aood

uo

URBAN_TYPE | OO O | "OFE”

00000000 OFFOSLCOOOOOO

*

PARAM_HIST

00 00 ooo (oo
HIST_BND | logical | .true. | NestingOO xy OO DO haloOO0O History OOODOOOODODO
00
PARAM_HISTORY
00 00 ood 00
SCALE-LES

HISTORY_TITLE OO0 | HISTORY OUTPUT | NetCDF O 0O O History OO
ooooood

HISTORY_DEFAULT_BASENAME ggd "history’ History OO OO0 O0ODOO
ooooood

HISTORY_DEFAULT_TINTERVAL od 1.0.DP History OO OOOOOOOO
HISTORY_DEFAULT_TUNIT [
oooooo

HISTORY_DEFAULT_TUNIT oo "SEC” HISTORY_DEFAULT_TINTERVAL
0000SECOHOURODAY
oooooo

HISTORY_DEFAULT_TAVERAGE logical false. History 0O O O O O O
HISTORY_DEFAULT_TINTERVAL
ooooooooooooo
oooooooooo

HISTORY_DEFAULT_ZINTERP logical false. goobz0OOoOooooo
oooo

HISTORY_DEFAULT_DATATYPE ggd REAL4 0O00dOdoO precision

HISTORY_QUTPUT_STEPO logical false. 0000 (t=0)0000o0o
ooooo
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PARAM_NEST

oo oo ooo | o0

USE_NESTING logical | .false. | OOOOOOOOOODOOOOO

LATLON_CATALOGUE_FNAME ooo 0000000000 latlon0O0OQOQOOQd
oooo

OFFLINE_PARENT_PRC_NUM_X | OO ocoOoooOo MPIOOOODOOXDOOOO
OFFLINEOOOOOOODODOO

OFFLINE_PARENT_PRC_NUM_Y | OO ocooooOo MPIOOOOOOYDOOO
OFFLINEOOOOOOOODOO

OFFLINE_PARENT_KMAX o0 000000 100000000000007%Z
OOODICFFLINEOODOOOODODODODO

OFFLINE_PARENT_IMAX oo O0OooOO01goooooogooogoooXx
OOMMoFFLINEODOOOOODODOOO

OFFLINE_PARENT_JMAX oo 000000 1gooooooooogooy
OOMMoFFLINEODOOOOODOOOO

OFFLINE_PARENT_LKMAX oo 000000 1000000000 ooDooog
OOOOODOFFLINEOOOOODOOOOO

OFFLINE logical | true. | OO0O0O0ODOOO0ODOOOODOOOOOOO
OO0OOO0OUSENESTINGOOOOODOOOOO

ONLINE_DOMAIN_NUM oo o000 IbOoooooooOoooooood
gooooooo

ONLINE_IAM_PARENT logical | .false. | OO0O0O0O0O0OOOCOCOOOOOOOOO
goooCoOoOQoOoOooOOoboobobooood
oo

ONLINE_IAM_DAUGHTER logical | .false. | OO0OOO0ODOOOO0ODOOCOOOOCOODOOO
goooooopooooooooobooood
oo

ONLINE_USE_VELZ logical | .false. | OO00O000O0OOOOOCOCOOOOOOOO
ooOooo0oooboooooooooood
gooooooo

ONLINE_NO_ROTATE logical | .false. | OO0OOODOOOO0DOOOODOOOODOOO
oo0o0o0o0o0o0o0OO0OO0OO0OO0OO0OO0OO0OO0OO0O00
gooooooooooooooo

ONLINE_BOUNDARY_USE_QHYD | logical | .false. | OO00O0O0OOCOCOCOCOCOOOCOOOOOO
oo0oooOoooooooooooogoodg
gooooooooo

ONLINE_AGGRESSIVE_COMM logical | .false. | OOOOO0ODOOOO0DOOOODOOOODOOO
gooo0o0o0OO0O0OO0OODOODOoDOOoOod
ooo

ONLINE_SPECIFIED_MAXRQ g 1000 OO0 MPIODOOODO Request DO DO DOODO
goooooooooOooOoooooooo

NEST_INTERP_LEVEL oo 4 O0200000000000000000

001,3,4,8, 12000000000000
000000000000000000
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PARAM_ATMOS_VARS

oo 0o aog oo
ATMOS_VARS_CHECKRANGE | logical | .false. | N/A
PARAM_ATMOS_REFSTATE

oo oo ooo oo

ATMOS_REFSTATE_TYPE 000 | UNIFORM | Reference state OO OO 0O O OO
(UNIFORMOO OO O OQoooo
00 ATMOS_REFSTATE_*xJ 00 0O O O
OOINITODOOOOOOooOooo
00000000000 OFILED
ATMOS_REFSTATE_IN_BASENAME [ [J
0 00 O0ISAO International Stan-
dard Atmosphere)

ATMOS_REFSTATE_IN_BASENAME ogdo Reference state 00000000

ATMOS_REFSTATE_QUT_BASENAME | O OO Reference state 10 OO0 OO0

ATMOS_REFSTATE_UPDATE_DT oo 0.DO0 Reference State D OO0 000000
OO00D000000 Reference state
ogogoooooao
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PARAM_ATMOS_BOUNDARY

ggd g ggog (oo
ATMOS_BOUNDARY_TYPE 000 | NONE |O0O0ODO O O DO DODDOOOO
O 0O 0O mWMCOoNSTOO O O
UJ ATMOS_BOUNDARY _VALUE_x*x*[] u
OO0 OINITOOOOOOOOREALO
Nesting 0O OFILEOO O OO0 O
UJ ATMOS_BOUNDARY_IN_BASENAMEO [0 O
gooomm
ATMOS_BOUNDARY_IN_BASENAME gogd ATMOS_BOUNDARY_TYPE=FILE O OO0
gobooooooog
ATMOS_BOUNDARY_OUT_BASENAME | 0 OO goooobooobooboobooobo
gbooouobooobooobooboboobo
gogd
ATMOS_BOUNDARY_USE_VELZ logical | false. | 00OD0OO00O0OODOOOCODOODOOO
googoo
ATMOS_BOUNDARY_USE_VELY logical | false. | YODOOOOOOOODOOOOODOOO
gooon
ATMOS_BOUNDARY_USE_VELX logical | false. | XODOOOOOOOOOOOOODOOO
gooono
ATMOS_BOUNDARY_USE_POTT logical | false. | 0O ODOOOOOOODOOOOODOODO
ATMOS_BOUNDARY_USE_QV logical | false. | 0000000 ODOOOOODOOOOO
good
ATMOS_BOUNDARY_USE_QHYD logical | false. | OODOOODOODODOOOOODOOODOO
gooooo
ATMOS_BOUNDARY_VALUE_VELZ uo 0.D0 gobobboooobbooooobobod
UJ ATMOS_BOUNDARY _TYPE=.true. 0 00 0O U
oo
ATMOS_BOUNDARY_VALUE_VELX oo 0.D0 X Oooooooooooono
0 ATMOS_BOUNDARY_TYPE=.true. o 0O
good
ATMOS_BOUNDARY_VALUE_VELY oo 0.D0 Y 0 0O0O0oo0oooooobaoab
UJ ATMOS_BOUNDARY_TYPE=.true. g O
good
ATMOS_BOUNDARY_VALUE_POTT go 3.D0 g o o o o o o o0 0
U ATMOS_BOUNDARY_TYPE=.true. o O
good

O
googbooaoo
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PARAM_ATMOS_BOUNDARYOODODO

ooo

oo oo ogoo | oo

ATMOS_BOUNDARY_VALUE_QV oo 0.D0 ooobODoOooobooaodd
U ATMOS_BOUNDARY_TYPE=.true. 0O 0O 0O
ggd

ATMOS_BOUNDARY_VALUE_QHYD go 0.D0 gooboboobobdoogbao

U ATMOS_BOUNDARY_TYPE=.true. 0O 0O O

ATMOS_BOUNDARY_LINEAR_V

logical | .false. | N/A

ATMOS_BOUNDARY_LINEAR_H

logical | .true. | N/A

ATMOS_BOUNDARY_EXP_H ao 2.D0 | N/A
PARAM_ATMOS DYN

oo oo ogoo | oo

ATMOS_DYN_NUMERICAL_DIFF_ORDER go 1.D0. |ODO0000000oOoo4000n0onoo
0 ATMOS_DYN_NUMERICAL_DIFF_ORDER
=10040000000000

ATMOS_DYN_NUMERICAL_DIFF_COEF HRN 1.D-4 | O0D00O0ODOODOODOODOO

gogoobbbbuoooonon
ATMOS_DYN_NUMERICAL_DIFF_COEF_Q g 1.D-4 | O0000D0O00DOO0DO0ODOOO0

googoood

ATMOS_DYN_ENABLE_CORIOLIS

logical | .false.

gboooboooobooon

ATMOS_DYN_FLAG_FCT_RHO

logical | .false.

ooorCTOOOOO

ATMOS_DYN_FLAG_FCT_MOMENTUM

logical | .false.

oOooorCTOOOOODO

ATMOS_DYN_FLAG_FCT_T

logical | .false.

oOoOorCTOOOOODO

PARAM_ATMOS_PHY_MP

oo oo ooo (OO
MP_DOPRECIPITATION logical | .true. | OO0O00O0O0OO0O0OOOOOOCOOO
MP_DONEGATIVE_FIXER logical | false. | OOOOOO0O00O0ODDOOODOOOOOOOO

MP_NTMAX_SEDIMENTATION RN

1 oooooooooooobooooooooo

oo
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PARAM_ATMOS_PHY_RD_MSTRN

0o 0o aoo oo
ATMOS_PHY_RD_MSTRN_
KADD oo 0 oboOooOOoo0oOobOoooooDo
oooooooooood
ATMOS_PHY_RD_MSTRN_
GASPARA_IN_FILENAME ggd 'PARAG.29’ goboobouoboouobooo
ooopoooooooo

ATMOS_PHY_RD_MSTRN_

AEROPARA_IN_FILENAME ggd "PARAC.29’ ggodobbobooooobobo
gooooooooood

ATMOS_PHY_RD_MSTRN_

HYGROPARA_IN_FILENAME | OO 0O | "VARDATA.RM2Y’ | 00O O0O0O0OO0OOODOOOOO
gooooooooooood
ATMOS_PHY_RD_MSTRN_
NBAND oo 29 MSTRNX O OO0OQOoOooOogo
00 0O0OATMOS_PHY_RD_MSTRN_GAS
(AERO,HYGRO) PARA_IN_FILENAME
goooooooobooooooo
PARAM_ATMOS_PHY_RD_PROFILE
0o 0o oon 0o
ATMOS_PHY_RD_PROFILE_
TOA oo 100.D0 | DODODOO0OO0O0OO Top Of Atmospher (TOA)
000 (km)
ATMOS_PHY_RD_PROFILE_
USE_CLIMATOLOGY logical | .true. | OO00O0O0OOCOOOOOOOOOODOOOOO
oooooooooo
ATMOS_PHY_RD_PROFILE_
CIRA86_IN_FILENAME ooo ./ ciranc00000O
ATMOS_PHY_RD_PROFILE_
MIPAS2001_IN_BASENAME | OOO MIPAS20010 000000000000 O0O0O0O
ooono
ATMOS_PHY_RD_PROFILE_

USER_IN_FILENAME ood gooooooooopoooooobpooooo
00000000 000ooooooooooo
od

ATMOS_PHY_RD_PROFILE_

USE_C02 logical | .true. | OO0 0OO0OOOD0O0ODOOODOOO
ATMOS_PHY_RD_PROFILE_

USE_03 logical | .true. | OO0 0O0OO0O0O0ODOOCOOOO
ATMOS_PHY_RD_PROFILE_

USE_CO logical | true. | O00OO0OO0OOD0O0ODOOODOOO
ATMOS_PHY_RD_PROFILE_

USE_N20 logical | .true. | OO00O0OO0O0O0O0D0ODOOOODOOO
ATMOS_PHY_RD_PROFILE_

USE_CH4 logical true. gooobobbboooooo
ATMOS_PHY_RD_PROFILE_

USE_02 logical | true. | OO0OODOOOOODOODOO
ATMOS_PHY_RD_PROFILE_

USE_CFC logical | .true. | 00000 CFCOODOOODO
DEBUG logical false. 00000000 DEBUGODODOOOOOO

O
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PARAM_OCEAN_PHY_SLAB

oo oo (oboo (oo

OCEAN_PHY_SLAB_DEPTH | 0 U 10.D0 | OD0O0ODOO0DOO0O0D0O0ODO0OOn
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[0 OO C Variables for history output

mod_atmos_phy_ae_driver

Item/Variable | Description Unit

CCN cloud condensation nucrei

mod_atmos_phy_ch_driver

Item/Variable | Description Unit
Ozone Ozone PPM
CBMFX cloud base mass flux kg/m2/s

mod_atmos_phy_cp_driver

Item/Variable | Description Unit

CBMFX cloud base mass flux kg/m2/s

mod_atmos_phy_mp_driver

Item/Variable | Description Unit
RAIN surface rain rate kg/m2/s
SNOW surface snow rate kg/m2/s
PREC surface precipitation rate kg/m2/s
DENS_t_MP tendency DENS in MP kg/m3/s
MOMZ_t_MP tendency MOMZ in MP kg/m2/s2
MOMX_t_MP tendency MOMX in MP kg/m2/s2
MOMY_t_MP tendency MOMY in MP kg/m2/s2
RHOT_t_MP tendency RHOT in MP K xkg/m3/s
QV_t_MP tendency QV in MP kg/kg
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mod_atmos_phy_rd_driver

Item/Variable | Description Unit
SOLINS solar insolation W/m2
C0sz cos(solar zenith angle) 0-1
SFLX_LW_up SEFC upward longwave radiation flux W/m2
SFLX_LW_dn SFC downward longwave radiation flux W/m2
SFLX_SW_up SFC upward shortwave radiation flux W/m2
SFLX_SW_dn SFC downward shortwave radiation flux W/m2
TOAFLX_LW_up | TOA upward longwave radiation flux W/m2
TOAFLX_LW_dn | TOA downward longwave radiation flux W/m2
TOAFLX_SW_up | TOA upward shortwave radiation flux W/m2
TOAFLX_SW_dn | TOA downward shortwave radiation flux W/m2
SLR SFC net longwave radiation flux W/m2
SSR SFC net shortwave radiation flux W/m2
OLR TOA net longwave radiation flux W/m2
0OSR TOA net shortwave radiation flux W/m2
RADFLUX_LWUP | upward longwave radiation flux W/m2
RADFLUX_LWDN | downward longwave radiation flux W/m2
RADFLUX_LW net longwave radiation flux W/m2
RADFLUX_SWUP | upward shortwave radiation flux W/m2
RADFLUX_SWDN | downward shortwave radiation flux W/m2
RADFLUX_SW net shortwave radiation flux W/m2
TEMP_t_rd_LW | tendency of temp in rd(LW) K/day
TEMP_t_rd_SW | tendency of temp in rd(SW) K/day
TEMP_t_rd tendency of temp in rd K/day
RHOT_t_RD tendency of RHOT in rd K.kg/m3/s
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mod_atmos_phy_sf_driver

Item/Variable | Description Unit
SFC_DENS surface atmospheric density kg/m3
SFC_PRES surface atmospheric pressure Pa
SFC_TEMP surface skin temperature (merged) K
SFC_ALB_LW surface albedo (longwave,merged) 0-1
SFC_ALB_SW surface albedo (shortwave,merged) 0-1
SFC_ZOM roughness length (momentum) m
SFC_ZOH roughness length (heat) m
SFC_ZOE roughness length (vapor) m
MWFLX w-momentum flux (merged) kg/m2/s
MUFLX u-momentum flux (merged) kg/m2/s
MVFLX v-momentum flux (merged) kg/m2/s
SHFLX sensible heat flux (merged) W/m?2
LHFLX latent heat flux (merged) W/m2
GHFLX ground heat flux (merged) W/m2
Uabs10 10m absolute wind m/s
U10 10m x-wind m/s
V10 10m y-wind m/s
T2 2m temperature K

Q2 2m water vapor kg/kg
MSLP mean sea-level pressure Pa
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mod_atmos_phy_tb_driver

O

Item/Variable Description Unit
TKE turburent kinetic energy m2/s2
NU eddy viscosity m2/s

Ri Richardson number NIL

Pr Prantle number NIL
MOMZ_t_TB MOMZ tendency (TB) kg/m2/s2
MOMX_t_TB MOMX tendency (TB) kg/m2/s2
MOMY_t_TB MOMY tendency (TB) kg/m2/s2
RHOT_t_TB RHOT tendency (TB) K.kg/m3/s
QV_t_TB QV tendency (TB) kg/kg
QC_t_TB QC tendency (TB) kg/kg
QR_t_TB QR tendency (TB) kg/kg
QI_t_TB QI tendency (TB) kg/kg
QS_t_TB QS tendency (TB) kg/kg
QG_t_TB QG tendency (TB) kg/kg
SGS_ZFLX_MOMZ | SGS Z FLUX of MOMZ kg/m/s2
SGS_XFLX_MOMZ | SGS X FLUX of MOMZ kg/m/s2
SGS_YFLX_MOMZ | SGS Y FLUX of MOMZ kg/m/s2
SGS_ZFLX_MOMX | SGS Z FLUX of MOMX kg/m/s2
SGS_XFLX_MOMX | SGS X FLUX of MOMX kg/m/s2
SGS_YFLX_MOMX | SGS Y FLUX of MOMX kg/m/s2
SGS_ZFLX_MOMY | SGS Z FLUX of MOMY kg/m/s2
SGS_XFLX_MOMY | SGS X FLUX of MOMY kg/m/s2
SGS_YFLX_MOMY | SGS Y FLUX of MOMY kg/m/s2
SGS_ZFLX_RHOT | SGS Z FLUX of RHOT K xkg/m2/s
SGS_XFLX_RHOT | SGS X FLUX of RHOT K xkg/m2/s
SGS_YFLX_RHOT | SGS Y FLUX of RHOT K xkg/m2/s
SGS_ZFLX_QV SGS Z FLUX of QV kg/m2/s
SGS_XFLX_QV SGS X FLUX of QV kg/m2/s
SGS_YFLX_QV SGS Y FLUX of QV kg/m2/s
SGS_ZFLX_QC SGS Z FLUX of QC kg/m2/s
SGS_XFLX_QC SGS X FLUX of QC kg/m2/s
SGS_YFLX_QC | SGS Y FLUX of QC kg/m2/s
SGS_ZFLX_QR SGS Z FLUX of QR kg/m2/s
SGS_XFLX_QR SGS X FLUX of QR kg/m2/s
SGS_YFLX_QR SGS Y FLUX of QR kg/m2/s

gboooooooo
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mod_atmos_phy_tb_driverd 0 0O O

Item/Variable | Description Unit

SGS_ZFLX_QI | SGS Z FLUX of QI kg/m2/s
SGS_XFLX_QI | SGS X FLUX of QI kg/m2/s
SGS_YFLX_QI | SGSY FLUX of QI kg/m2/s
SGS_ZFLX_QS | SGS Z FLUX of QS kg/m2/s
SGS_XFLX_QS | SGS X FLUX of QS kg/m2/s
SGS_YFLX_QS | SGS Y FLUX of QS kg/m2/s
SGS_ZFLX_QG | SGS Z FLUX of QG kg/m2/s
SGS_XFLX_QG | SGS X FLUX of QG kg/m2/s
SGS_YFLX_QG | SGS Y FLUX of QG kg/m2/s
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mod_atmos_vars

Item/Variable | Description Unit
DENS density kg/m3
MOMZ momentum z kg/m2/s
MOMX momentum x kg/m2/s
MOMY momentum y kg/m2/s
RHOT rho * theta kg/m3 *x K
Qv Water Vapor mixing ratio kg/kg
Qc Cloud Water mixing ratio kg/kg
QR Rain Water mixing ratio kg/kg
QI Cloud Ice mixing ratio kg/kg
Qs Snow mixing ratio kg/kg
QG Graupel mixing ratio kg/kg
W velocity w m/s

U velocity u m/s

v velocity v m/s
PT potential temp. K
QDRY dry air kg/kg
QTOT total water kg/kg
QHYD total hydrometeors kg/kg
QLIQ total liquid water kg/kg
QICE total ice water kg/kg
LWP liquid water path g/m2
IWP ice water path g/m2
RTOT Total gas constant J/kg/K
CPTOT Total heat capacity J/kg/K
PRES pressure Pa

T temperature K
LWPT liq. potential temp. K
RHA relative humidity (lig+ice) %

RH relative humidity(liq) %
RHI relative humidity (ice) %
VOR vertical vorticity 1/s
DIV divergence 1/s
HDIV horizontal divergence 1/s
Uabs absolute velocity m/s

O

gboooooooo

99




mod_atmos_vars( 0 0O O

Item/Variable | Description Unit
DENS_PRIM horiz. deviation of density kg/m3
W_PRIM horiz. deviation of w m/s
U_PRIM horiz. deviation of u m/s
V_PRIM horiz. deviation of v m/s
PT_PRIM horiz. deviation of pot. temp. K
W_PRIM2 variance of w m2/s2
PT_W_PRIM resolved scale heat flux W/s
W_PRIM3 skewness of w m3/s3
TKE_RS resolved scale TKE m2/s2
ENGT total energy J/m3
ENGP potential energy J/m3
ENGK kinetic energy J/m3
ENGI internal energy J/m3
mod_land_phy_driver
Item/Variable Description Unit
LAND_TEMP_t tendency of LAND_TEMP K
LAND_WATER_t tendency of LAND_WATER m3/m3
LAND_SFC_TEMP_t | tendency of LAND_SFC_TEMP K
LAND_ALB_LW_t tendency of LAND_ALB_LW 0—-1
LAND_ALB_SW_t tendency of LAND_ALB_SW 0—-1
LP_WaterLimit LAND PROPERTY maximum soil moisture m3/ms3
LP_WaterCritical | LAND PROPERTY critical soil moisture m3/ms3
LP_ThermalCond LAND PROPERTY thermal conductivity for soil W/K/m
LP_HeatCapacity | LAND PROPERTY heat capacity for soil J/K/m3
LP_WaterDiff LAND PROPERTY moisture diffusivity in the soil m2/s
LP_ZOM LAND PROPERTY roughness length for momemtum m
LP_ZOH LAND PROPERTY roughness length for heat m
LP_ZOE LAND PROPERTY roughness length for vapor m

100




mod_land_vars

Item /Variable Description Unit
LAND_TEMP temperature at each soil layer K
LAND_WATER moisture at each soil layer m3/m3
LAND_SFC_TEMP land surface skin temperature K
LAND_ALB_LW land surface albedo (longwave) 0-1
LAND_ALB_SW land surface albedo (shortwave) 0-1
LAND_SFLX_MW land surface w-momentum flux kg/m2/s
LAND_SFLX_MU land surface u-momentum flux kg/m2/s
LAND_SFLX_MV land surface v-momentum flux kg/m2/s
LAND_SFLX_SH land surface sensible heat flux J/m2/s
LAND_SFLX_LH land surface latent heat flux J/m2/s
LAND_SFLX_GH land surface ground heat flux J/m2/s
LAND_SFLX_evap | land surface water vapor flux kg/m2/s
mod_ocean_phy _driver
Item/Variable Description Unit
OCEAN_TEMP_t tendency of OCEAN_TEMP K
OCEAN_SFC_TEMP_t | tendency of OCEAN_SFC_TEMP K
OCEAN_ALB_LW_t tendency of OCEAN_ALB_LW 0-1
OCEAN_ALB_SW_t tendency of OCEAN_ALB_SW 0—-1
OCEAN_SFC_ZOM_t | tendency of OCEAN_SFC_Z0M m
OCEAN_SFC_ZOH_t | tendency of OCEAN_SFC_Z0OH m
OCEAN_SFC_ZOE_t | tendency of OCEAN_SFC_Z0OE m
mod_ocean_vars

Item/Variable Description Unit
OCEAN_TEMP temperature at uppermost ocean layer K
OCEAN_SFC_TEMP ocean surface skin temperature K
OCEAN_ALB_LW ocean surface albedo (longwave) 0-1
OCEAN_ALB_SW ocean surface albedo (shortwave) 0-1
OCEAN_SFC_ZOM ocean surface roughness length (momentum) m
OCEAN_SFC_ZOH ocean surface roughness length (heat) m
OCEAN_SFC_ZOE ocean surface roughness length (vapor) m
OCEAN_SFLX_MW ocean surface w-momentum flux kg/m2/s
OCEAN_SFLX_MU ocean surface u-momentum flux kg/m2/s
OCEAN_SFLX_MV ocean surface v-momentum flux kg/m2/s
OCEAN_SFLX_SH ocean surface sensible heat flux J/m2/s
OCEAN_SFLX_LH ocean surface latent heat flux J/m2/s
OCEAN_SFLX_WH ocean surface water heat flux J/m2/s
OCEAN_SFLX_evap | ocean surface water vapor flux kg/m2/s
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mod_urban_phy _driver

Item/Variable Description Unit
URBAN_TR_t tendency of URBAN_TR K
URBAN_TB_t tendency of URBAN_TB K
URBAN_TG_t tendency of URBAN_TG K
URBAN_TC_t tendency of URBAN_TC K
URBAN_QC_t tendency of URBAN_QC kg/kg
URBAN_UC_t tendency of URBAN_UC m/s
URBAN_TRL_t tendency of URBAN_TRL K
URBAN_TBL_t tendency of URBAN_TBL K
URBAN_TGL_t tendency of URBAN_TGL K
URBAN_RAINR_t | tendency of URBAN_RAINR K
URBAN_RAINB_t | tendency of URBAN_RAINB K
URBAN_RAING_t | tendency of URBAN_RAING K
URBAN_ROFF_t tendency of URBAN_ROFF K

mod_urban_vars

Item/Variable Description Unit
URBAN_TR urban surface temperature of roof K
URBAN_TB urban surface temperature of wall K
URBAN_TG urban surface temperature of road K
URBAN_TC urban canopy air temperature K
URBAN_QC urban canopy humidity kg/kg
URBAN_UC urban canopy wind m/s
URBAN_TRL urban temperature in layer of roof K
URBAN_TBL urban temperature in layer of wall K
URBAN_TGL urban temperature in layer of road K
URBAN_RAINR urban rain strage on roof kg/m2
URBAN_RAINB urban rain strage on wall kg/m2
URBAN_RAING urban rain strage on road kg/m2
URBAN_ROFF urban runoff kg/m2
URBAN_SFC_TEMP urban grid average of temperature K
URBAN_ALB_LW urban grid average of albedo LW 0—1
URBAN_ALB_SW urban grid average of albedo SW 0-1
URBAN_SFLX_MW urban grid average of w-momentum flux kg/m2/s
URBAN_SFLX_MU urban grid average of u-momentum flux kg/m2/s
URBAN_SFLX_MV urban grid average of v-momentum flux kg/m2/s
URBAN_SFLX_SH urban grid average of sensible heat flux W/m2
URBAN_SFLX_LH urban grid average of latent heat flux W/m2
URBAN_SFLX_GH urban grid average of ground heat flux W/m2
URBAN_SFLX_evap | urban grid average of water vapor flux kg/m2/s
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scale_atmos_dyn

Item/Variable | Description Unit
DENS_t_phys | tendency of density due to physics kg/m3/s
MOMZ_t_phys | tendency of momentum z due to physics kg/m2/s2
MOMX_t_phys | tendency of momentum x due to physics kg/m2/s2
MOMY_t_phys | tendency of momentum y due to physics kg/m2/s2
RHOT_t_phys | tendency of rho*theta temperature due to physics Kkg/m3/s
QV_t_phys tendency of QV due to physics kg/kg
QC_t_phys tendency of QC due to physics kg/kg
QR_t_phys tendency of QR due to physics kg/kg
QI_t_phys tendency of QI due to physics kg/kg
QS_t_phys tendency of QS due to physics kg/kg
QG_t_phys tendency of QG due to physics kg/kg
DENS_t_damp | tendency of density due to rayleigh damping kg/m3/s
MOMZ_t_damp | tendency of momentum z due to rayleigh damping kg/m2/s2
MOMX_t_damp | tendency of momentum x due to rayleigh damping kg/m2/s2
MOMY_t_damp | tendency of momentum y due to rayleigh damping kg/m2/s2
RHOT_t_damp | tendency of rho*theta temperature due to rayleigh damping Kkg/m3/s
QV_t_damp tendency of QV due to rayleigh damping kg/kg
QC_t_damp tendency of QC due to rayleigh damping kg/kg
QR_t_damp tendency of QR due to rayleigh damping kg/kg
QI_t_damp tendency of QI due to rayleigh damping kg/kg
QS_t_damp tendency of QS due to rayleigh damping kg/kg
QG_t_damp tendency of QG due to rayleigh damping kg/kg
scale_atmos_dyn (if CHECK_MASS is defined in compilation process)
Item/Variable | Description Unit
MFLXZ momentum flux of z-direction kg/m2/s
MFLXX momentum flux of x-direction kg/m2/s
MFLXY momentum flux of y-direction kg/m2/s
TFLXZ potential temperature flux of z-direction K xkg/m2/s
TFLXX potential temperature flux of x-direction K xkg/m2/s
TFLXY potential temperature flux of y-direction K xkg/m2/s
ALLMOM_1b_hz | horizontally total momentum flux from lateral boundary kg/m2/s
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scale_atmos_dyn_rk (if HIST_TEND is defined in compilation process)

Item/Variable | Description Unit
DENS_t_advcv | tendency of density (vert. advection) kg/m3/s
MOMZ_t_advcv | tendency of momentum z (vert. advection) kg/m2/s2
MOMX_t_advcv | tendency of momentum x (vert. advection) kg/m2/s2
MOMY_t_advcv | tendency of momentum y (vert. advection) kg/m2/s2
RHOT_t_advcv | tendency of rho*theta (vert. advection) Kkg/m3/s
DENS_t_advch | tendency of density (horiz. advection) kg/m3/s
MOMZ_t_advch | tendency of momentum z (horiz. advection) kg/m2/s2
MOMX_t_advch | tendency of momentum x (horiz. advection) kg/m2/s2
MOMY_t_advch | tendency of momentum y (horiz. advection) kg/m2/s2
RHOT_t_advch | tendency of rho*theta (horiz. advection) Kkg/m3/s
MOMZ_t_pg tendency of momentum z (pressure gradient) kg/m2/s2
MOMX_t_pg tendency of momentum x (pressure gradient) kg/m2/s2
MOMY_t_pg tendency of momentum y (pressure gradient) kg/m2/s2
MOMZ_t_ddiv tendency of momentum z (divergence damping) kg/m2/s2
MOMX_t_ddiv | tendency of momentum x (divergence damping) kg/m2/s2
MOMY_t_ddiv | tendency of momentum y (divergence damping) kg/m2/s2
MOMX_t_cf tendency of momentum x (coliolis force) kg/m2/s2
MOMY_t_cf tendency of momentum y (coliolis force) kg/m2/s2
scale_atmos_phy_mp_kessler
Item/Variable | Description Unit
Vterm_QR terminal velocity of QR m/s
scale_atmos_phy _mp_suzukilO
Item/Variable | Description Unit
aerosol aerosol mass kg/m?
scale_atmos_phy_mp_tomita08
Item/Variable | Description Unit
Vterm_QR terminal velocity of QR m/s
Vterm_QI terminal velocity of QI m/s
Vterm_QS terminal velocity of QS m/s
Vterm_QG terminal velocity of QG m/s
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scale_atmos_sub_boundary

Item/Variable | Description Unit
DENS_BND Boundary Density kg/m3
VELX_BND Boundary velocity x-direction m/s
VELY_BND Boundary velocity y-direction m/s
POTT_BND Boundary potential temperature K
VELZ_BND Boundary velocity z-direction m/s
QV_BND Boundary QV kg/kg
QC_BND Boundary QC kg/kg
QR_BND Boundary QR kg/kg
QI_BND Boundary QI kg/kg
QS_BND Boundary QS kg/kg
QG_BND Boundary QG kg/kg
scale_atmos_sub_boundary

Item/Variable | Description Unit
BND_ref_DENS | reference DENS kg/m3
BND_ref_VELZ | reference VELZ m/s
BND_ref_VELX | reference VELZ m/s
BND_ref_VELY | reference VELZ m/s
BND_ref_POTT | reference VELZ K
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ﬂPARAM_MKINIT \

flg_bin = .true.
/

&PARAM_MKINIT_RFO1
PERTURB_AMP=0.02d0,
RANDOM_LIMIT=5,
RANDOM_FLAG=1

/

&PARAM_BIN
nbin = 33,
ICEFLG = O,
nccn = 0,
kphase = O,

/

&PARAM_SBMAERO

FO_AERO = 1.D7,
RO_AERO = 1.D-7,
R_MAX = 1.D-6,
R_MIN = 1.D-8,
A_ALPHA = 3.DO,

rhoa = 2.25D3,
\\li 4///

00000000000 0000000000000 NamelistOODOOOODOOOO
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