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Reference
SCALE-RM description
http://scale.aics.riken.jp/doc/scale rm_description-5.3.3.pdf
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« FCT scheme, Koren(1993) 7 4 L2 — (3XJE _LEFE)
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« A A Z— 2ER2RRK, 3E%3XRK (Heun), 322X RK (Wicker and
Skamarock 2002), 454X RK

« HEVE, HEVI, (HIVI)
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e Sub-grid model
« Smagorinsky-Lilly type (Brown et al. 1994, Scotti et al. 1993)

« TKE type (Deardorff 1980)

« PBL turbulent scheme
« MYNN level 2.5 (Nakanishi and Niino 2009)

e Cloud microphysics scheme
« 3-class 1-moment bulk (Kessler 1969)
« 6-class 1-moment bulk (Tomita 2008)
e 6-class 2-moment bulk (Seiki and Nakajima 2014)
 Spectral bin (Suzuki 2006)
« Super-droplet (Shima 2009)

« Aerosol microphysics scheme
« 3-moment bulk (Kajino et al. 2013)




 Radiation scheme
« mstrnX (Sekiguchi and Nakajima 2008)

e Surface model

« MO similarity (Beljaars and Holtslag 1991, Beljaars 1994, Wilson 2001,
Nishizawa and Kitamura 2018

« MO similarity Louis-type (Uno et al. 1995)

e Land model
« Heat diffusion and bucket model

e Ocean
e Slab ocean

e Ocean albedo model
« Nakajima et al. (2000)

e Ocean roughness model
« Miller et al. (1992)
« Moon et al. (2007)

e Urban model

. %brb%lf layer urban canopy model (Kusaka et al. 2001, Kusaka and Kimura
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e scalelib (SCALEZ 4 77 1)

e scale-rm (SCALE-RM: Regional Model)

e scale-gm (SCALE-GM:; Global Model) (experimental)
e dc_utils (dc_utils 2=v 7 X M)
« doc (document)

e utils (utilities)

e sysdep (BfEMKTFERTE 7 7 1 /L)




e scalelib

« doc

e include

e src (W7 IL—F VEf)
e atmos-rm (£ ® 5 B atmosphere NIZ#E))
« atmosphere (KXE%R)
e common (3&@)
« communication GB1ZH)
« copuler (B v 77 —ER)
e file (7 7 A JLEER)
e io (I/OFm)
e land (FEMmEER)
. ocean CEF¥EEMR)
* urban (FHE T /L EIR)

o test
« analysis (#7077 LY > 7TILFET A N)
« spawn (obsolete)
« split (MPI split 7 X )
o unit (B{xT X )



e scale-rm

» doc

e include

* SIc

o fest
case (BAEEERT X b —X)
realcase GREKRTERT X b7 —X)
tutorial (Fo2— U T7ILEHTRX M7 —X)
framework (@7 L —E7—27F X k)
data (BfET—%—)

o util
« makebufffact (/v 7 7 —#BIEE Y — L)
« makevgrid (SR EE{ERRY — L)
« netcdf2grads_h (SCALEHH D 7 7 A LD HGIADST7 #—< v b ~ADZEHY —IL)
« nusdas2grads (NUSDAS”7 7 A LA BSCALEA TR 7 #—~ v K &Y — L)
e sno (7 7 A ILVEHNAY —IL)
« under_development
* obsolute
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TRACER_regist(

integer, intent(out)

integer, intent(in)
character(len=%*), intent(in)
character(len=%*), intent(in)
character(len=%*), intent(in)
real(rp), intent(in), optional
real(rp), intent(in), optional
real(rp), intent(in), optional
logical, intent(in), optional

logical, intent(in), optional

JWARF—LHWMNEELETEH L —H—%5

QsS,
NQ,

NAME(NQ),
DESC(NQ),

UNIT(NQ),
CV(NQ),
CP(NQ),
R(NQ),

ADVC(NQ),

MASS(NQ)
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« 2F¥ — LEICHEERL ®» 5355, SCALEREZHt v b = fZ
LTT—%%0) &) T 5
e ¥ — LEOTHERDEWNERIN (N:N KI5 0 525 4% [0)38)

O KEEEY (scale_atmos_hydrometeo.F90 TiEZ
> QC (cloud water), QR (rain water), QI (cloud ice), QS (snow), QG (graupel), QH (hail)

O —7 =Y/l (scale_atmos_aerosol.F90 TiEF) (tentative)
> AD (dust-like), ASO (soot), AVA (volcanic ash), AS (sulfate), AR (rural), ASS (sea salt), AU
(urban), AT (tropo), AOC (yellow dust)
XEMWBUEEN D LN ETHY . BHNIEERH HAEDR BRI N TWRWVWO T, RE LAKE,

W TR F — Ly

SCALE 7AsHEY) B R F — L
trey b [




O — Y EFRLE

« 1 —HFZRDODMEBAZTH7-HIC1X. USER B> 2 — L Zx (5T
Z
module USER
subroutine USER_tracer_setup : L —H DKE
subroutine USER_setup RIEEE
subroutine USER_mkinit : FIRREER E
subroutine USER_update B E

=JLr==

subroutine USER_calc_tendency: 7> 7 >~ X 7E
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e FTTAVIRRTA VY
« EITREBASHLI|METIL - T —x: SCALE, MANAL, GANAL, JRAB5,
MRI-AGCM, NICAM, WRF, FNL
« SCALE, WRF LU4hIZ GrADS 7 7 A JL % 12
e > 74> One-way r AT 47
s FAAVEBERNI VA ZZRLIZGNERET7L—LT—7

(CONeP: Yoshida et al. 2018)
s TEDERTHASHE %
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MPI_COMM WORLD

d1 d2
—_— —

dl d2 dl - d2
Ty T

d1 d2
—

K//;fARAM_LAUNCHER
NUM_BULKJOB = 3,
NUM_DOMAIN = 2,
PRC_DOMAINS = 9, 36,
CONF_FILES = run.d01.conf, run.d02.conf,
LOG_SPLIT = .false.,
COLOR_REORDER = .true.,
FAILURE_PRC_MANAGE = .false.,
NUM_FAIL_TOLERANCE 1,
FREQ_FAIL_CHECK = 5,

\

number of sub-jobs

number of nesting domains

number of total process in each domain
name of configulation files

log-output for mpi splitting?

coloring reorder for mpi splitting?

use failure process management?
tolerance number of failure processes
FPM polling frequency per DT

~

/

d1

d2
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« gpview Tix® % (e.g., $ gpview history.pe¥*.nc@U)
« ©HEIBE—7 714/ (pnetcdf F] /)

c 77 AINT =< K
 netCDF format
« CF and SGRID conventions
« netCDF ver. 3 ICHMIGLTLBA, W OHhDFHIRD V)
« pnetcdf EAKIZ ver.3 74+ —< v b D
« XJTlE
e history 7 7 4 JL: (x,y,2)
« MJEAMEY XX — ~, IBFRMET 7 4 IL: (z,x,y)



« History output
« API, namelist | gtool5 (historyauto) &% (Z5%E

API

FILE_HISTORY_in (
real(RP), intent(in) var(),
character(len=*), intent(in) name,
character(len=*), intent(in) desc,
character(len=*), intent(in) unit,

character(len=*), intent(in), optional  standard_name,

character(len=*), intent(in), optional  dim_type,

logical, intent(in), optional fill_halo

)

NAMELIST (HISTORY_ITEM)

name

NAME

OUTNAME
BASENAME
POSTFIX_TIMELABEL
ZCOORD

TINTERVAL

TUNIT

TAVERAGE
DATATYPE

type
character
character
character
logical
character
real(DP)
character
logical

character

comment

> name of variable (for output)
> base name of the file

> Add timelabel to the basename?

> time interval
> time unit

> apply time average?

name
FILE_HISTORY_TITLE

FILE_HISTORY_SOURCE

FILE_HISTORY_INSTITUTION

FILE_HISTORY_TIME_UNITS
FILE_HISTORY_DEFAULT_BASENAME
FILE_HISTORY_DEFAULT_POSTFIX_TIMELABEL
FILE_HISTORY_DEFAULT_ZCOORD
FILE_HISTORY_DEFAULT_TINTERVAL
FILE_HISTORY_DEFAULT_TUNIT
FILE_HISTORY_DEFAULT_TAVERAGE
FILE_HISTORY_DEFAULT_DATATYPE
FILE_HISTORY_OUTPUT_STEPO
FILE_HISTORY_OUTPUT_WAIT
FILE_HISTORY_OUTPUT_WAIT_TUNIT
FILE_HISTORY_OUTPUT_SWITCH_TINTERVAL
FILE_HISTORY_OUTPUT_SWITCH_TUNIT

FILE_HISTORY_ERROR_PUTMISS

FILE_HISTORY_AGGREGATE
FILE_HISTORY_OPTIONS
DEBUG

NAMELIST (PARAM_FILE_HISTORY)

type
character

character

character

character
character
logical
character
real(DP)
character
logical
character
logical
real(DP)
character
real(DP)
character

logical

logical
character
logical

comment
> Header information of the output file: title

> Header information of the output file:
model name

> Header information of the output file:
institution

> Unit for time axis

> Base name of the file

> Add timelabel to the basename?
> Default z-coordinate

> Time interval

> Time unit

> Apply time average?

> Data type

> QOutput value at step=07?

> Time length to suppress output
> Time unit

> Time interval to switch output file
> Time unit

> Abort if the value is never stored after last
output?

> Switch to use aggregate file I/O



« BT RIKFER D DY 7201 F

ETIL name = “T"
BB IR dim_type_in = “ZXY”
var = TEMP(,:,:)

call FILE_HISTORY _in

File HISTORY
~ 3Dvar_inG,:,’) File. HISTORY cartesC
Read namelist dim_type_in = “ZXY”

(zcoord of “T” is “pressure”) subroutine setup
truncate => truncate _cc ! BA#iR4M4 » %
subroutine FILE HISTORY _in end subroutine setup
call truncate( var_out(:), & ! (out)
var_in(:,:;,:), & ! (in) subroutine truncate cc
dim_type_in, & ! (in) | transposition zxy to xyz
zcoord_out ) ! (in) 1D var out(:) I truncation halo
end subroutine FILE_HISTORY _in “rmaa I interpolation model to pres. coord.

zcoord = “pressure” :
end subroutine truncate cc

Write the data to file




metaprogramming

« ZIFELC - FZEHEMTHERT A EEIITHI=HIC, R
U7 MILBO—-FERZIT> T3 (DRY; Don't repeat
yourself)

« ERB DA H

e ERFBEOI—FHLURIFUICANTWE Tz, 22— —Herb 2 F->TWL54
Co b AN

o Tﬁl
« 77 AN AENAHDREK
o BHDANBYIRITIZH T B subroutine & &A%
« 77w I RARAF—L
« BHIBERXF—LAD module &A%
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Statistics

e Files: 1,877 files, 53 MB
e Contributors: 26 authors

e Commits: 6,363
e the first commit on bth Dec. 2011 by H. Yashiro
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1.7y FEE 5.feature branch 1EA% 10.B8)7 X b 3EFT

2. 5% 6.Commit « BT Rk

3R EORE 7.88a /%A IILT X b 11 EROBREAL

4.7 %A v 8.Peer review 12577y bo7B—X
9.HEAD branch ~~—%




repository ./ H —

« “A successful Git branching mode
e http://nvie.com/posts/a-successful-git-branching-model/
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|77

master

>

hotfixes

release
branches

develop

feature
branches



http://nvie.com/posts/a-successful-git-branching-model/
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1. &3 develop 77 > Fh 5 feature 77 v F %30 H T 5
2. B ZENRT A7-ODOEFEANZTCAIy k

3. &P develop IZ rebase 95

4. A A YRTY FUIZ push 35

5. (BB TaY/SA LT R EAETEIND)

6. HMETHMNIT Jenkins TRET AN T —X%ZETT 5

7. gitlab T Merge Request & H 9

8. O— K review

9. BIHTD develop 77 vF Il rebase &, ¥v— 93
10.(Jenkins IC& V) BB TEET A M T —XAETEIND)

O—AIILYRI Y TOEE
GitLab TOfE£
Jenkins TO{EZ
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« I—H—XHAk
e http://scale.aics.riken.jp/doc/scale users guide En.vb.3.3.pdf
« http://scale.aics.riken.jp/doc/scale users guide.vb.3.3.pdf

« TRUYT g RFaXvk
« http://scale.aics.riken.jp/doc/scale rm description-5.3.3.pdf
e MIBY 2T B b~=—2T L

e L7 7L YR a7 /L(doxygen)
« http://scale.aics.riken.jp/doc/5.3.3/index.html

« APIRF 2 Xk
« EXMUZEE. NAMELIST /XZ X —% J X b

c HEEHRNF X
« AF¥—LVHEE. AET7 R —-FOFH

- RERFRIZ
- MEZRBIPCAPI, B TEERL EEEIL—ILDERER



http://scale.aics.riken.jp/doc/scale_users_guide_En.v5.3.3.pdf
http://scale.aics.riken.jp/doc/scale_users_guide.v5.3.3.pdf
http://scale.aics.riken.jp/doc/scale_rm_description-5.3.3.pdf
http://scale.aics.riken.jp/doc/5.3.3/index.html

