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BL1E HE

1.1 [FL®IC

AFE “SCALE USERS GUIDE” Ojiffte LT SCALE 74 77 V8w & —JI2&Eh 3 2RE
7 /L SCALE-Global Model(GM) DR HTiE%Z#HHS 5, SCALE-GM & SCALE 74 75V %H
WTHR SN 2ERKRKET LD Z & 2163, SCALE-GM OFEITFIEICDOWT DCMIP2016 FEi%
FWTH##L T %5, SCALE 54 75V OBEICOWTIX “SCALE USERS GUIDE” 0% 1 &S|
X YRS

SCALE-GM &, Nonhydrostatic ICosahedral Atmospheric Model (NICAM) & L CHIF XN 7z1E
“HHESTFONYaATEIA T TV LTHMBR LS DTS, BifTD SCALE-GM 3 h%¥a 7
DHEFEERZFITT LI NTE S,

T 2T, SCALE-GM D)% a 72 OWTHRICHNT 5, THREARKZ, #E, EiiE, 21l
F— (B AT -+ 2L F ), NOEREYEFED L —F—TdH 5, HRIIKFEHENIERE
fRIECRME XN, SRIE A TANCIXRRIECEE I NS (HEVI), BT0 b Ra Y —XIE=HkE X —
2L TED, KFEHANTIE Arakawa A-grid DI FRECEEH SN TWS, Ldi>T, £2TD
THERISAEELOHFDICAEL TWd, KFEARDARY — & —DBERILICITEREREEZ
HWTW5, SRESTANCIE Lorenz X 4 7O AR v 7— FIEFERFHI N TV S, [EZTH{EHTO
BB I 1IN R AE T (Tomita et al. 2002) Z HWTHRELEINTE D, FEDHINKH FREZED
TR ERREL S 2 R b Ly FHET (Tomita et al. 2008) FIFATE 2, HRAHEIEICK S
KEBERULIC B VTR, 2 ZHEE D divergence ¥ gradient 23{HH X AL TW 5 (Tomita et al. 2001),
P LU= —BIRICBVTIE. SEREEREL AW R OBRA ¥ — 4 (Miura 2007) 2SHW 50T
W5, RSB LTI 3B DLW 2BOLY Y - Vv XXX — L EHAVWEZ N TE S,
T/, AHELENDOT- O OBUEREL LT, 4 ROEIMMER F — 2 03FHEIR TV S,

SCALE-GM O ¥ a7 D X 57 35DV TiX, Tomita and Satoh (2004) % Satoh et al.
(2008) ZZM 7=,

1.2 SCALE-GM ICHBITBAEICDOWVWT

e g-level (grid level): IEZHHEKIZIE=AE THIDER I N TNSD, JTLOIETHEDLHE=
A ESEIE NI b, ZOREIE 2RI BB TH D, L > T, glevel BRZWVEHE
TR R, KFAE TR NI 725 Z 2 ITHY T %, glevel 1 Bt FE T HAZE
K3 %, g-level 4 A LD FEMHT 2 2H#ET 2, BB XZOKEREFREBIE. glevel
4=480 km., 5=240 km, 6=120 km. 7=60 km., 8=30 km T®» %,

e r-level (region level): IEFHHKICBWTIE=MAIE%E 2 DA G OELZERD X A L% region
CIER, TEOIEZAHAD & ZRIMMAE D E X N zh. ZDORHIE 2R TEREETH %, r-level
0 DGE. 10 EHDOZER (region) DFEET %, 1 DD region IKHEN TR EDFHEZ 1
DD MPI 7at A4 T %, Lizhio T, r-level=0 DA, BAMIEIL 10 7o 2 TH



%, r-level 1 THIUX 40 Tt X, r-level 2 THIUE, 160 T ut AL iliF| T3 ot 25
HEEIE 2, 7272, r-level 2 BT 3 Z 213, Halo ICEFNABFABEHRT I IR 2D
T, 1BV g-level EFRBE) 1I2BWT, S r-level 22 Z 21373 2 &,

(a) g-level 0 (b) Grid Division (c) g-level 1

A

rlevel 0 rlevel 1
10 regions / globe 40 regions / globe

1.2: r-level DR

[EMET: 2 212, g-level & r-level ZEilHS 2 7D DR X ZBINT 20 ENH 5: £ H HIHE
X ADFELER X DIFEIX 512 HALO 2T 2 X b 5 2 /3R

1.3 RELDIE

o AREDFHAX bash RIFEZHE L TV 5, tesh BBRICBWTIX, XHFDa~w Y FD “export” %
“setenv” ICFEAE R B ED D %, (ffl. > setenv SCALE_SYS "Linux64-gnu-ompi")



o " OITEIIMKICBWTaA~YY REE[TTEILE2EKT 3,

o XHHDITYy ZIKIEERNORIRTH 2 I 2 EKRT %,



F28 949y IRXAZ—h

2.1 RHITOE(RE

Z 2T SCALE-GM D a ¥ %4 M OWTHHERICHAT 5, IFEHRDOH 2 74 75 VU OUEfH
R0 VA VBN BERBRBEZ B OFREITOVWTIE, “SCALE USERS GUIDE” 0% 2 Ed 2.1 fi.
22 flixBE IV, SCALE-GM I EY X354 75 ViE, SCALE-RM 2[R U <. HDF5,
NetCDF. BX U MPITH 3,

22 AVNAIL

YV —2a— ROEYFFIEIZOWTIX “SCALE USERS GUIDE” @ 2.3.1 fii, 3 VEESa 4
FHRIRE T BB AH (Makedef) DFEEICDOWTIX “SCALE USERS GUIDE” @ 2.3.2 fi% &
Tz, Makedef 7 7 4 WiE, SCALE-RM & H5@ D7 7 A VEFHT %, D Makedef 7 7 £ )L
DEFE" AV RANANTZNIRNE DT 22, TOHDEFEIEEZIZ stc T4 L7 P UABET
%, SCALE-GM Tl&, scale-5.5.1/scale-gm/src O N T3 Y %4 )L %EFTW, scale-5.5.1/bin
D RICEEEITAA FUVPEREN. TONAFV 7 7 4 VO TEEERPBRIUELITS, &7
AMr =274 127 FUTH make TE B0, TEEMERRLANL FVOEDEZZ /DI, 22T
MIHT 2 HER RS 5,

> cd scale-5.5.1/scale-gm/src
make 3<% Y RZHWTa L L2179,
> make -j 4V

A YNRANADIEFITK T L7272 6130 LUND N F VU H3 scale-5.5.1/bin D MIERE NS,
e scale-gm (SCALE-GM AKDEIT A F V)

e gm_fio_cat (io 7+ —~<v bDcat a~w> RV —))?

e gm fio dump (fio 74— v FDIT 7 ANEXYTTEHY—))

e gm_fio_ico2ll (fio 74—~ v b D THKF T — X% LatLon i+ 7 — X ICEHT 5
Y —)L)

e gm fio_sel (io 74—y FDsel a7y FY—)l)

Dmake 2= Y KD -j A7 a vida sy A ABCHET 2105 70t 2RBEEELTWVWS, 2281 LIThh 5 KRz
AT 2729, 2L EOBEIEET 2 2 THiFa v "L VBT T RN TE S, SCALE-GM Tlid, 2 ~ 8 YutXDi5
ERHRET 5,

*2) “fio” id, Ny X—THHRNSEANL F VU EBR—RICLEHRE 7 74V 7+ —< v FTH 3,



e  gm_mkhegrid (CNAMTRBEH L ZTHEDOKFERFEZERT 2 Y —L)
e gm_mkllmap (LatLon O/KFAEFZIERR T %Y — L)

e gm_mkmnginfo (MPI 70t RADYHr—I XY b7 7 A VEAERT 2V —)L)
o gm_mkrawgrid (IE=HEADKFHEFZ2IERST 2 Y —1)

e  gm_mkvlayer (FREMSTZIENT 5V —)

2.3 T—EAR—XD#H

SCALE-GM DZFETICIX, KFAEFOT —XBPRETH 5, F2— b)) 7ILTHEHT 2EEIX.
g-level=5, r-level=0 T MPI 7Bt R 10 ZHEL T3, ZOREDT —XR—R IV — A2 —
R tarball ICEENTWB DT, HIRKZ Y v o — R3320 IRV, N ORE THEEZIT
IGEFL IR NWTFNDLDFIETT — ZR— AR T 20ENDH 5,

2.3.1 BIEOT—A2R—X%&EEATS

WL O DREMRETEFREININT 5T — X N— XD https://scale.riken. jp/ja/download/
WKHEZATWSDT, 2heXxyryu—FLTHEHT %,

il 213, scale-gm_database_gl06rl01ped0.tar.gz *) % X7 > a— K L7255, 40 @D boundary 7 »
AN OKFHETF T —ZR—=2R) & 41 ffl®D llmap 7 7 4 )L (LatLon /4§ FE# T — 7L) DEHE T
W3,

> tar -zxvf scale-gm_database_glO6rl0lpe40.tar.gz

RIZT = BR—=R % ZNENDIEGAITICREI X E 5,

%3 boundary 7 7 4 /U, scale-5.5.1/scale-gm/test/data/grid/boundary ® FAH7zI127 1
L2 PURER L TBEIZE 2, Wk, BHLZT —ZRX—2D7 4L 27 PVICVWE I 2ET S
RO XS hawy FETICK S,

> mkdir scale-5.5.1/scale-gm/test/data/grid/boundary/gl06r101pe40

> mv boundary_GLO6RLO1.* scale-5.5.1/scale-gm/test/data/grid/boundary/gl06rl01pe40/

5% llmap 7 7 £ W&, scale-5.5.1/scale-gm/test/data/grid/1lmap ® FAH7IZT 4 L7 b
VEER L TREISE %,

> mkdir -p scale-5.5.1/scale-gm/test/data/grid/1lmap/gl06/r101
> mv llmap.* scale-5.5.1/scale-gm/test/data/grid/boundary/gl06/r101/

2.3.2 HlICTF—ER—X%EERT S

[EME: Z 2 TERT 2005000, % (B2 3E) DB NND D]
T = AR —=ZIMEWSCTUTNOEHETIERT 2 2N TE S,
*3)g-level=6,r-level=1,40 TRt 2 %S5 Z ¥ ZAEE



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

1. KFEFT— X=X DIER

HKFAET T — ZR— ZIEDIERIEZLI R D 3 DDFIE» 572 D, ZONEFICFETTR2HLEN S, DT
DItk ZTERI NS T — XN — 2 FHIEHTRR G EI NS, Y

(i) e REHT — X=X DIERK

> cd scale-5.5.1/scale-gm/test/framework/mkmnginfo/r101pe40
> make jobshell

> make run
COB, URD7 7 4 LV EHYNCHRE T %,

> vi nhm_driver.cnf

&mkmnginfo_cnf

rlevel =1, <-- rlevel
prc_num = 40, <-- proess number
output_fname = "rl01l-prc40.info", <-- output filename

/

(i) FBOMTT — X RX—ZXDIER

> cd scale-5.5.1/scale-gm/test/framework/mkrawgrid/gl05r100pel0
> make jobshell

> make run
ZOB, LIRD 7 7 4 V& BUNCRET %,

> vi mkrawgrid.cnf

&ADMPARAM
glevel =5, <-- glevel
rlevel =0, <-- rlevel
vlayer =1, <-- vertical layer?
rgnmngfname = "rl00-prci10.info", <-- input filename
/
&PARAM_MKGRD
MKGRD_DOSPRING = .true., <= ARMEFTEES D E S D
MKGRD_OUT_BASENAME = "rawgrid_GLO5RLO0",<-- output filename
MKGRD_spring_beta = 1.15D0, <—— NREF 2o =88 D N2 DR

(iil) KFAET 7 — RN — 2 DIERL

> cd scale-5.5.1/scale-gm/test/framework/mkhgrid/gl05r100pel0

*O |z 13 scale-5.5.1/scale-gm/test/data/grid/boundary



> make jobshell

> make run

ZOBE. UFD7 » A L2 EYNCHRET 5,

> vi mkhgrid.cnf

&ADMPARAM
glevel =05, <-- glevel
rlevel =0, <-- rlevel
vlayer =1, <-- vertical layer
rgnmngfname = "rl00-prc10.info", <-- input management filename

/

&PARAM_MKGRD
MKGRD_DOPRERQTATE = .false., <= [EET 208 5
MKGRD_DOSTRETCH = .false., <= AbLwFFTENE SR
MKGRD_DOSHRINK = .false., <—- MR B2 50
MKGRD_DOROTATE = .false., <= WO REFRXE L0 5
MKGRD_IN_BASENAME = "rawgrid_GLOSRLO0", <-- input rawgrid filename
MKGRD_OUT_BASENAME = "boundary_GLO5RL00",<-- outputput bondary filename

2. LatLon FERT—TINT—E2R—XDIERK

> cd scale-b5.5.1/scale-gm/test/framework/mkllmap/gl05r100pel0_t42
> make jobshell

> make run
O, RO 7 7 A VR lYNCHRE T %,

> vi mkllmap.cnf

&ADMPARAM
glevel =5,
rlevel =0,
vlayer =1,
rgnmngfname = "r1l00-prcl0.info",
/
&GRDPARAM
hgrid_io_mode = "ADVANCED",
hgrid_fname = "boundary_GLOS5RL0O0",
VGRID_fname = "NONE",
/
&LATLONPARAM
latlon_type = "GAUSSIAN", <-- ‘‘GAUSSIAN’’ or ‘‘EQUIDIST’’ (equal distance)



imax = 128, <-- RBREH PO T
jmax = 64, <-- FEFEF R ORTH

2.4 RERDEIT
2.4.1 TAXAMTr—XDEREA

scale-5.5.1/scale-gm/test/case D7 4 L7 M U DRIV D) DIBEER S — XA HEHX T
W3, 2. DCMIP2016 DFEERT —ZIZDOWVWTR L ICE L DIz, T A b —XDFFMICOWT
{X https://www.earthsystemcog.org/projects/dcmip-2016/testcases ZSHRT 2, [F Web
R=IMPBHXY Y — R TE 2 Test Case Document ZZ Iz, TNHDERT —ZX 7417
U DO TRIEE S FREFES MPI 70t 2B I8R5 740 L7 NUDBMEREhTWS, B
DFATEREPLHMNCEDETT 4 L2 P EZBERLTIELWY, £, BY — A Z2H0T, EEORH
FHFEP MPI 71t R DBE 2R T 2 Z L BRAJRETH 5,

72 2.1: Corresponding test cases

SCALE-GM IZBF 3 T A M — 204 | EEAAE

DCMIP2016-11 T TP e 30 AR 52
DCMIP2016-12 2ERE B SRR
DCMIP2016-13 IR — 8 — b )V FAE S ER

2.4.2 FtHEET: scale-gm

HE FTBEE TR ETT A0 a7Ta~vy RIFV AT A E > TERL 2, SCALE-GM
TIFTEMIRIEOEVEEER L TAZ Y S EERT 2 AT ABHBEIN TV, EEDEERT 1
LZ FYOIABHILEDE, EFAFEITRAZY SN R X2 ) 7 2ERT 27291 Ridoa
<Y REEITT 5,

> make jobshell

ZDa<wy FIZko>T “run.sh” & “ico2ll_netcdf.sh” DA77 U T b DERENS, T L%
EITT2720121F. T kdrica~y FEETT 3,

> make run

T, EBROFENRM IS, DCMIP2016 EEIZHE W TIE, scale-gm Z#FEIT LIz &, —
FII U DIHIIEDIERE1T > T3 720, BEE TN DEITANSHIIAMEE ER T 2 FIEIZ A0,

TRRET ¢ 1~3 DFEERE gl04 or gl05 < HWT, PE5 H72 D TEITLIZ L EDBE L ZDFTEERHHE
MWH3Y RMIZBIT2 UG DR EOBZ N TE S, T, EHKETTELERICEAR
7 7 ANPERINDE D, E0H History 7 7 £ VT, ENDIR T 7 7 L V72D L HWDEIHD
HoTHIWIEAD,

*5)fi| 21 scale-5.5.1/scale-gm/test/case/DCMIP2016-11/g106r101z30pe40



https://www.earthsystemcog.org/projects/dcmip-2016/testcases

2.5 BUIBBEIE: ico2ll
SR OE SR R AT 57010, FROETHET LEbr. Lo +HEHETro

LatLon i F I FEHE21T 5,
BRAEBRIEZ AT T 2 £ 210, FEM L 2EBREREICE HHE T ico211 _netcdf.sh D N DEFI%

ET 2HEDD 5,
> vi ico2ll_netcdf.sh

[at Line 22]
# User Settings

#
glev=5 # g-level of original grid
case=161 # test case number

out_intev=’day’ # output interval (format: "1hr", "6hr", "day", "100s")
BRUFLRIED R 7V 7+ DFREDT T TIUX, FeDa~ Y N2 X > TRIBLBIEZ FETTE %,

sh ico2ll_netcdf.sh

ico2ll 1IZ & o TIER X 15 LatLon /&7 h 7 — RiZ, FITD R 2V 7 T, netedf 74—~ v +T
HAXNDE L5k TWb, ZDHE. “nicam.161.200.L30.interp_latlon.nc” ¥Wo727 7
AN D, Fioy AV T FNORERLEET S Z LT, GrADS JEROHMANAL FV T 3 —< v

FCTF—2HNTEZ B TES,

10



F3IE RBRETECETIHEDEERLE

Z T, ERRERCTETNVREEZZEE T 2 BRICHEX namelist 7 7 £ L ORE[IEEFHAT %,
tf: L. B&4DFLWVIHHEZEZ, B0 —F —ICHRBEREHOAICED 5,

31 TAMT—ROEEHE
e AT, XX ZHEET S, VWIS AT 20, HET 2 MR 2 DH
(85mozﬁiﬁﬁﬁwm5®#)tmiﬁﬁ%%gfﬁé TEBRD, BEILBBOBL F,
CTIEHLL T4 L2 PUREKL., Ety V2B THET 2 /7%%. DCMIP2016 TH DY %
bhh3o®rxh7 —ADFEIZDOWTHIT 2, ZNENDT A b7 —RITOWTEREFAD 2
V747V —=>ay7 74D scale-5.5.1/scale-gm/test/case DHICHEINTWS, £IT5H
1B LTIE av 7427 —2ary 7 7 AVEEBETICRITT 5 e 2@ 5. LT OHATI,

3.1.1 TaL7bMJD%ESH

T FTLEVT AN —RADTF 4 L7 NUABEIT %, 23, 2EREEEEEREZTVZ0
DTHIUL, scale-5.5.1/scale-gm/test/case/DCMIP2016-12/~BET 5, Z D%, FiIZFET
L7zW g-level R r-level ICHEDLEZT 4 L7 U RIEKT 2, 2 ZTlE. gl05rl00230pedd D7 4 L
7 M) EHULERT 2 Z e 28E L TUTOHAZED %,

> mkdir gl05r100z30pe40
> cd gl05r100z30pe40

Makefile ¥ 2> 7 4 7L —3ar 77427 FL— b e LTHIFEDOT A L2 FUDLHT LWT 4
L7 rynANav—33%, filziX., DCMIP2016-11 225 av¥—3 3,

> cp ../../DCMIP2016-11/g105r100z30pel10/Makefile ./
> cp ../../DCMIP2016-11/gl05r100z30pel0/nhm_driver.cnf ./

3.1.2 AY749L =327 71ILDMEE: nhm driver.cnf

MIRT, 7A M7 — AT namelist FOFKE L RIFIUIL S5 WIEHBIZOWTEHHT %,

O TR e £ R AR SR (DCMIP2016-11) DF%E /5 1%
(<=7 D= — 2 IHREDBERIEH 2 EHT 3)

11



il

> vi nhm_driver.cnf

* snip *

&RUNCONFPARAM
RUNNAME = ’DCMIP2016-11", <--
NDIFF_LOCATION = ’IN_LARGE_STEP2’,
THUBURN_LIM = .true.,
RAIN_TYPE = "WARM",
AF_TYPE = ’DCMIP’,

/

* snip *

&DYCORETESTPARAM
init_type = ’Jablonowski-Moist’, <--
test_case =1, <--
chemtracer = .true., <--
prs_rebuild = .false.,

/

* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_11 = .true., <--

* snip *

TR E AR R 21T 5121, “RUNNAME” %3 “DCMIP2016-11" LH§E T2 Z &,
FIRRIZ “init_type” 1X. #3 “Jablonowski-Moist” ¥ {8 ET 5 Z ¥,

“test_case” IXWIHIBELICEAT 2RETH D, LIFD 1 6 0 5EIRTE 3,
case 1: #IHAMEELD O (FEEEIECEY) / 1RiM5EER

case 2: FIHAEELD D (TRARBEEEY) / 1RiE5EER

case 3: YIHAEELD D (FEEBAEYY) | 1R 5E6R

case 4: YIHAEELD D (TRARBEECEY) | WZIREE6R

case 5: WIHAEEL/R L / {iBI LR

case 6: FIHAEELZL U / 52 TEER

FORCING_DCMIP_PARAM &, 7 “SET_DCMIP2016_11 = .true.” f§ET B &,
NMHISD DIEHHIZH % “step” I X MV —2 1T 2[REEZIEES %, EEOEEZIEETE 3
M, ZOTAMr—ATIE, 8 12 RREERBICHEY T2 R 7y TREEET %,

12



“NMHIST” OEH®D “item” &, B X bV —HATE2EHEREL TV 53, (LEDOREITHE
THh 5,

“CNSTPARAM” OIEH® “small_planet_factor” &3 “1” LIgET 2 Z ¥,

O LERH EHEAESEER (DCMIP2016-12) DFEE Tk
(<=7 D= —Z \IHREAN IR IEH % EkT )

9$
il

> vi nhm_driver.cnf

* snip *
&RUNCONFPARAM
RUNNAME = ’DCMIP2016-12’, <--=
NDIFF_LOCATION = >IN_LARGE_STEP2’,
THUBURN_LIM = .true.,
RAIN_TYPE = "WARM",
AF_TYPE = ’DCMIP’,
/
* snip *
&DYCORETESTPARAM
init_type = ’Tropical-Cyclone’, <--
/
* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_12 = .true., <--

* snip *

LERAREEERRZIT 5 12E. “RUNNAME” %243 “DCMIP2016-12" LHEET 3 Z &,
FIFRIZ “init_type” 1&. #3 “Tropical-Cyclone” ¥f§E T3 Z &,
FORCING_DCMIP_PARAM &, &3 “SET_DCMIP2016_12 = .true.” ¥f8ET B I &,

NMHISD DIHHIZH % “step” &L A bV =2 N T 2HREEIEEST 5, EEOMHEEIEETE 3
P, ZOTAMr—ZTE, B 1 REBRICHEYT 227y TBEHRET 5,

“NMHIST” OHE®D “item” 1&, B X MY —HATE3EEEREL TWB, EEDREITIHE
TdH 5,

13



e “CNSTPARAM” DIEHD “small_planet_factor” 33 “1” $I8ET 5 Z &,

O RIRR — — - LVHAHTFEER (DCMIP2016-13) DRRE 17 1E
(7<==" D~ — 2 IREDSBERIEE & Bk T )

> vi nhm_driver.cnf

* snip *
&RUNCONFPARAM
RUNNAME = ’DCMIP2016-13’, <--
NDIFF_LOCATION = ’IN_LARGE_STEP2’,
THUBURN_LIM = .true.,
RAIN_TYPE = "WARM",
AF_TYPE = ’DCMIP’,
/
* snip *
&DYCORETESTPARAM
init_type = ’Supercell’, <--
test_case = ’1°, <--
/
* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_13 = .true., <--

* snip *

E$
il

o RERA — R— B LHEEERZITSI121E. “RUNNAME”? Z##43 “DCMIP2016-13” ¥ {8E T 3
Z&o

o [AFEIC “init_type” I&. 3 “Supercell” IFET B Z &,

o “test_case” \IWIHHEELICE T2 ETH D, LUTD 1 20 5TRTE 2,
case 1: #IHAEELD D
case 2: #IHAEELZ L

e FORCING_DCMIP_PARAM IX. &3 “SET_DCMIP2016_13 = .true.” ¥IEET A I ¥,
o NMHISD DIEHHIZH 2 “step” Zb A MV —%RHNTAHBEIES 3, (TEDOMHEEIEETE 3
M, ZDOTRAMr—2TIE, BF 2 OBEBHYT 2R Ty TRERET %,

14



e “NMHIST” ®IEH® “item” 1. B A MU —HNTE2EHEIBEL TWVW5, (EEDFREDITIRE
f%%o

e “CNSTPARAM” DIEHD “small_planet_factor” 13403 “120” $HEET 5 Z &,
e “CNSTPARAM” OIEH® “carth_angvel” 13243 “0” L48ET S Z &,

o ZDEBEITI /DX lapack ZAHAAATIIRETaA Y NI NVTERHEDNDH 5, REEEK
SCALE_ENABLE_MATHLIB=T %%/ L. lapack D74 77V ELIRD & 5 R BEHEHTIRE T % &
EDH25E0% %, export scale_math_libs=-L/usr/1ib64 -llpack -blas.

FROREERITo72HriE. 0.24 HOFHHIZIH > THEDEITHTE 5,

> make jobshell

> make run

3.2 YRERFX—LOEERE

BT ABRTF—RIZDONWT, Ry Fr—IJREHIRTWAar 74 7L —ar 774 i DCMIP2016
BT A EEAREOYIERA X — ADRBEEINT VS, MHAX — 2DFEITL—F —2MEFICEH
TERIEWTED, 2L, WHAXF—LDETOMAEDOENETDT A M7 —AIZBVWTIEFHIC
BES 2 Z 3L SNTWVWiRWED, PHAF—L2EH L TETTIBITFEEINTZV,

O kessler EYIH R ¥ — 2 O D ITKIBEERT R ¥ — 2 2HT 3
DCMIP2016 7 & b 7 — R BT 2 IFEAFEDO EMYBE R ¥ — 213 Kessler AF —LTH 5, ZOR
H DI KRBIBES R £ — 2 (Precipitation Scheme; Reed and Jablonowski 2012) Z 3 2121,
namelist {Z “SET_DCMIP2016_LSC” D87 X — & % True ETHZ %0 aCICTm B R AR S 5R
DG DR %ERT,

(<=7 D=V IIRESDERIHE 2 EKT 3)

> vi nhm_driver.cnf

* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_11 = .true.,
SET_DCMIP2016_LSC = .true., <--
/

* snip *

O EMYBE R F — 2% H LW
CAREMYIFRICEE T 2P 7L S Y 3R 21T 5 12, namelist IZ “SET_DCMIP2016_DRY”
DIRT R —&% True RETMA %, FaclIGEEEFEEEBROLE OF 2R T,

("<==" O =7 IRENDELRIEAEZEKT 3)
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> vi nhm_driver.cnf

* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_11 = .true.,
SET_DCMIP2016_DRY = .true., <--
/

* snip *

O George Bryan D RXUHESFER ¥ — 2 2 (HH T %
DCMIP2016 7 & b7 —RIZ B} AR O KGR E R ¥ — 4103, RJ12 A% — 4 (Reed and
Jablonowski 2012) T® %, ZDfLbH DIZ George Bryan O RKEHRE R ¥ — 22 M H T 21213,
namelist {C “SM_PBL_Bryan” D %7 X — X% True X ETMA %, ZDIEIF, RERG EFHAETEEIC
DWTDAEHMNTH 2, LUNICERER 2RI,

(7<= D=7 IIREPLERIHE L EKT B)

> vi nhm_driver.cnf

* snip *

&FORCING_DCMIP_PARAM
SET_DCMIP2016_12 = .true.,
SM_PBL_Bryan = .true., <--
/

* snip *

O e2TtoYHETAZMHL RV
ETOYFEEF IR FHAETICERETTS 1213, namelist  “RUNCONFPARAM” DIEHIZHBIT % “AF_TYPE”
DIRT X =2 “NONE” ZH5ET %, PMacllinEEEPEEER OSSO Z RS,

("<--" DR =V IIRENPDERIHEZEKT )

> vi nhm_driver.cnf

* snip *
&RUNCONFPARAM
RUNNAME = ’DCMIP2016-11",
NDIFF_LOCATION = ’IN_LARGE_STEP2’,
THUBURN_LIM = .true.,
RAIN_TYPE = "WARM",
AF_TYPE = ’NONE’, <--
/
* snip *
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3.3 MPIZOtXDZEEALE

WHIFHEICH W2 MPI 7 at 28 %P3 2 2T, BIEE TNV DOFHEFITICH D 5 FrER % S ik
THRZENTEL, URTIE, BEETEHEAEERD g-level 5 1IZBWT, 40 7t 22 #H L THE
132700 EHEZHNC L THAT 5,

10 7at ZATIITLTWERER 40 7t 2N S8 3 7201213, r-level 0 DIAFFIED IR A
10 et 272D T, r-level 0525 1 AN ETFRITFIUIR ST,

331 TqaLOMUEH[HETS

Z ZTld. scale-5.5.1/scale-gm/test/case/DCMIP2016-11/ DT 4 L7 MV ICWB Z & %8
ELTW3,

> mkdir gl05r101z30pe40 <-- r-level is 1
> cd gl05r101z30pe40/

Makefile 2> 74 7L —>a vy 7 7 ANEHEDOT AL VUDSHRAT L2 PUAa¥—F 3,

> cp ../gl05r100z30pel0/Makefile ./
> cp ../gl05r100z30pel0/nhm_driver.cnf ./

3.3.2 Makefile ZiRET S

("<--" DR =V IIRENPVERIHEZEKT )
17TTEDS 2L THDONRG XA =R 2 T D LS KEET 3,

> vi Makefile

glevel = 5
rlevel = 1 <--
nmpi = 40 <--
zlayer = 30

vgrid = vgrid30_stretch_30km_dcmip2016.dat

3.3.3 AY74JL—>23a>7 70 %Z{REEY S: nhm_driver.cnf
(<=7 D=V FREPVERIEHEZEKT 3)

> vi nhm_driver.cnf

* snip *
&ADMPARAM
glevel =5,
rlevel =1, <--
vlayer = 30,
rgnmngfname = "rl01-prc40.info", <--
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&GRDPARAM

hgrid_io_mode = "ADVANCED",

hgrid_fname = "boundary_GLO5RLO1", <--

VGRID_fname = "vgrid30_stretch_30km_dcmip2016.dat",

vgrid_scheme = "LINEAR",

/
* snip *
&RESTARTPARAM

input_io_mode = ’IDEAL’,

output_io_mode = ’ADVANCED’,

’restart_all_GLO5RL01z30’, <--
’ZSALL32_DCMIP16’,

output_basename

restart_layername

/

FRLOREZITo /b e id. 0.2.4 HIOFHHIZH - TEHHEOETHTE %,

> make jobshell

> make run

gl

7]

e MPI 7ut REEERIINT L OHEDOBERRINE 2 DI Tldkn, HHT 255K
W L7z e 2 BEIEET 2 Z e PFETH 5,

o MPI 7ut ZBELEBE LD, r-level Z LiF7=D LAGE. ZOREITHIET 2/KF-7V v
K7 74 (boundary 7 7 A /L & llmap 7 7 A L) RV — a YEM 7 7 £ )L (region manage
file) % database \CIFTES 2R T 5 2 8o T B2 TR 023 HDT —HR—2
DUEH DA L7223 5T SCALE @ Web R=I M 5T —AR—2% XY >a— T 5% H
DTY — N2 ffo THERT 2 65D H %,

3.4 KEBFRROEESE

Z 2T g-level 6 (F9 120 km & FREBE). MPI 7rt 21340 70t 22l T 2R EICELET 5
BN L THIAT 2, 7 A o — AXEEEERHEER 2 E S 5, KB TR ZEE L 725
BE, HTICB T 2RELNC, BUERE SRR (DTL), k&4 L 27 v 78 (LSTEP_MAX)., #
ERE 7 4 VR —IZBT 2T X =R ZL TR MY —HAORBRE Wo 72T X — R DEENE
MTHEITIZ 5,
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3.4.1 TaLIbMJD%ES(E

Z ZTIE, 1F U ®IT scale-5.5.1/scale-gm/test/case/DCMIP2016-11/DT 4 L 7 F V23
CYRBET S, YT 4 L7 PVICTROaxY FTHZICT 1 L2 MY ZERL, BEIT %,

> mkdir glO6rl101z30pe40 <-- g-level is 6, and r-level is 1
> cd gl06rl101z30pe40/

FUFL—bF2 LTHIHT 275, Makefile 22> 74 7L —>ary 77 ALEHEOFT 4 L2 MY
MHHaAvr—73 5,

> cp ../gl05r100z30pel0/Makefile ./
> cp ../gl05r100z30pel0/nhm_driver.cnf ./

3.4.2 Makefile DfRE

("<--" DR =7 IIRENPVERIHEZEKT )
Makefile ® 17 fTH» S 21 fTHE TEED & 5 IHRET %,

> vi Makefile

glevel = 6 <--
rlevel = 1 <--
nmpi = 40 <--
zlayer = 30

vgrid = vgrid30_stretch_30km_dcmip2016.dat

343 AY740L—23>771ILOfEE: nhm driver.cnf

BAERE T BRSSP BUEREE D R 7 X — XEGEIWCB L Tid. FEERDTEET 2 X 5 MBI BB 5
GEanDom, FFTIEUTITRTHA R4 VLo TRET %,

o BEAE T HEIRE (DTL) W8 LTI,
g-level Z 1 FIF2 2812, DTLZICD 1/2 ITRET 5 Z & 2T 5,

o BUEKSTE 7 4 L& —1TH L TIE,
glevel 1 EiF2 ZiC, BRBOMEZITO 1/8ITRET 5 Z e 2R 5,

ZDHARIA I LEDoT, REZHET 2L TiLD L1225,
(7<= DV — 2 \ZFREABERIAH & KT 3)
> vi nhm_driver.cnf
* snip *
&ADMPARAM
glevel =6, <--
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rlevel =1, <--
vlayer = 30,
rgnmngfname = "rl01-prc40.info", <--
/
&GRDPARAM
hgrid_io_mode = "ADVANCED",
hgrid_fname = "boundary_GLO6RLO1", <--
VGRID_fname = "vgrid30_stretch_30km_dcmip2016.dat",
vgrid_scheme = "LINEAR",
/
&TIMEPARAM
DTL = 300.D0, <--
INTEG_TYPE = "RK3",
LSTEP_MAX = 4320, <--
start_date = 0000,1,1,0,0,0
/
* snip *
&RESTARTPARAM
input_io_mode = ’IDEAL’,
output_io_mode = ’ADVANCED’,
output_basename = ’restart_all_GLO6RL01z30’, <--
restart_layername = ’ZSALL32_DCMIP16’,
/
* snip *
&NUMFILTERPARAM
lap_order_hdiff =2,
hdiff_type = ’NONLINEAR1’,
Kh_coef_maxlim = 1.500D+16, <--
Kh_coef_minlim = 1.500D+15, <--
ZD_hdiff_nl = 20000.D0,
divdamp_type = ’DIRECT’,
lap_order_divdamp = 2,
alpha_d = 1.50D15, <--
gamma_h_lapl = 0.0D0,
ZD = 40000.DO0,
alpha_r = 0.0D0,
/
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* snip *

&NMHISD

output_io_mode = ’ADVANCED’ ,
histall_fname = ’history’ ,
hist3D_layername = ’ZSDEF30_DCMIP16°,
NO_VINTRPL = .false. s
output_type = ’SNAPSHOT’ ,
step = 288 s <--
doout_step0 = .true. s
/

LRLOWEZIToH iE. 0.24 HIOHHIZIH > TRHEDOFITHTE 2,

> make jobshell

> make run

ZIRE : DCMIP TIISHEEREDSI D RO 5 THE D, ZHORMD IR0 72D TR L Tz
Dol BT ADI—PF =X A P UTIE, EFRORELERIEEBIE DIERITIEICOW
TR HERELZSLS LS,
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7 A

MREB DA F 2id. g-level 5 DIREEEFFIHER DL & 2R T,

Jik: ME/NTA—XD

L)

7 A.1: ADMPARAM (£ 7 VEHAS X — & Ef)

RIRX =K B kind | A

glevel 5 int g-level DfE

rlevel 0 int | r-level DfE

vlayer 30 int PRI EEL

rgnmngfname | ”rl00-prc10.info” | char | V— a YEH T 7 £ L OHH]

# A.2: GRDPARAM (FF&E T X — X EF)

NI R =X B kind | #tHH

hgrid_io_mode | "ADVANCED?” char | KFEAEF 7 7 4 LD 10
E—F

hgrid_fname "boundary_GLO5RL0O0” char | /KFMET 7 7 4 VDT

VGRID_fname "vgrid30_stretch_30km_dcmip2016.dat” | char | $RIEIST 7 7 A L DHH]

vgrid_scheme | "LINEAR?” char | $HEMF 7 7 4 LD 10
E—F

# A.3: TIMEPARAM (KffEIfEDEE ST X — X H#f)

NI RX—=& | BEH] kind ZAH

DTL 600.D0 real BAERE 7 NP IR (s)
INTEG_TYPE | "RK3” char BAEFE) 2 % — & DR
LSTEP_MAX | 2160 int R R 7 v T8

start_date | 0000,1,1,0,0,0 | int (array) | ¥JHMEDE, A, H. B 00 B
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# A.4: RUNCONFPARAM (& FNVAFERE T X — X BF)

RTR—=R BRED kind | #tHH
RUNNAME 'DCMIP2016-11" | char T A b — 2D
NDIFF_LOCATION | ’IN_LARGE_STEP2’ | char BUE7 4 VR —DKE
THUBURN_LIM true. logical | Vv X—Offif{7 57
EIN_TYPE "'SIMPLE’ char BB L — D FEAfliF ik
RAIN_TYPE "WARM’ char R RN AT O 14
CHEM_TYPE "PASSIVE’ char ¥ L —HY—Dx A7
AF_TYPE 'DCMIP2016’ char AlERsRT (YEE) ofEE

# A.5: CHEMVARPARAM ({bF b L —H —&E 8T X — X )
RITR—& FRER | kind | FHH
CHEM_TRC_vmax | 2 int | L% b L —Y—DOFRAEEK

7 A.6: BSSTATEPARAM (R—2 v 7 X7 — | (reference)

BEIT A — REF)

NI RX—=& | BRIEH kind | #H
ref_type | 'NOBASE’ | char | R—=Y v 7 X7 —=1+DXA T
# A.7: RESTARTPARAM (#)HME/FETH E T X — X )

RTRAX—& Bl kind | #iPH

input_io_mode IDEAL’ char | AJ17 741D 10 £—F (¥
a7 7 4 V)

output_io_mode "ADVANCED’ char | 171774 10D 10 E—=F (VR
X—1+7 7 A VH)

output_basename ‘restart_all_GLOS5RL00z30’ | char | H)17 7 £ LD

restart_layername | 'ZSALL32_DCMIP16’ char | VA& —}+ 7 7 4 AT EREEE
W7 7 4 VDA

# A.8: DYCORETESTPARAM (J1%¢a7 7 A b r — AFIE T X — XEF)

RIRX—& w2 E B kind ati

init_type "Jablonowski-Moist’ | char TAMr—=2%

test_case K char TAMr—2%%5 (DCMIP D7 A b7 —2AFK=S
TERW)

chemtracer true. logical | (L L —H—DAA v F

prs_rebuild | .false. logical | FIHHMEOKIEZ HEtHE T2 XA v F
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# A.9: FORCING_PARAM (AERafi (V@) 3E T X — X Hf)

RTRX—R e | kind | AH
NEGATIVE_FIXER | .true. | logical | L —%—I1Z T 2 EMEELED R L v F
UPDATE_TOT_DENS | .false. | logical | 2% EDEIEICNT 2R A v F

7 A.10: FORCING_DCMIP_PARAM (DCMIP2016 ¥JHLEFEREE (7 X — X Ff)

RTRA—R #EB | kind | #BH
SET_DCMIP2016_11 | .true. | logical | DCMIP2016 1R TR HAREER M IWHE Ly F DR

A4 v 7 (PEEIFIAT)

SET_DCMIP2016_12 | .false. | logical | DCMIP2016 &ik&EMAEEERM Iy DA v
F (PEtRAIAIH)
SET_DCMIP2016_13 | .false. | logical | DCMIP2016 23R RZ — S — - L HARSEER AT B » b

DAL

v F (FEBAIAI)

7 A.11: PARAM_CONST (WHER ST X — ZEE)

NI R—& RE B kind | #iPH

earth_radius 6.37122D+6 | real | HEKDF1E (m)

earth_angvel 7.292D-5 real | HIBREEZDMAHE (s-1)
small_planet_factor | 1.D0 real | /NEREFRE (X)

earth_gravity 9.80616D0 real | AN (m s-2)

gas_cnst 287.0D0 real | FZERZESROBAHSUAE R (J keg-1 K-1)

specific_heat_pre

1004.5D0 real

EEHEES (T ke-1 K-1)

# A.12: NUMFILTERPARAM (BUE 7 4 V2 —FE T X — X E)
RIR—=K B kind | #tHH
lap_order_hdiff 2 int | KHHEBAF—20DF —&—
hdiff_type 'NONLINEARL’ | char | /KFHLE D X A 7
Kh_coef_maxlim 1.200D+17 real | FXKfH of Kh &% (for Non-Linear)
Kh_coef_minlim 1.200D+16 real | f/IMH of Kh &% (for Non-Linear)
ZD_hdiff_nl 20000.D0 real | JKFE2XILX ¥ V@D NifiEE (for Non-

Linear)

divdamp_type 'DIRECT” char | ILEIKX > Y 7D XA T
lap_order_divdamp | 2 int | IEEEA Y TDOA —&K—
alpha_d 1.20D16 real | JLRAIR > © ¥ ZRBOFEEM

# A.13: EMBUDGETPARAM (THREBUNLE =R —FE T X — X F)

NI RX—=& | FBEF | kind | FA
MNT_ON true. | logical | E=& V) VI DRAA v F
MNT_INTV | 72 int =&Y 7R (steps)
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X A.14: NMHISD (b R bV —HHG@EERE T X — & Ff)

RIR—& A E kind | #PH

output_io_mode "ADVANCED’ char EXMY—HHIHT7741LDI0 E—F

histall_fname "history’ char L2 MY —HE7 74 VDRI

hist3D_layername | 'ZSDEF30_DCMIP16’ | char L2+ —HH 7 7 A VAT hEEIER 7 7
A VDT

NO_VINTRPL false. logical | £ X bV —HINIFOSRENFED R4 v F

output_type 'SNAPSHOT” char b2 bV —HJMEDEGE (snapshot or av-
erage)

step 72 int b A MY —HiIfERE (steps)

doout_step0 true. logical | FIHHEZ 1§ 224 v F

# A.15: NMHIST (B R MY —HH7 A 7 LiENT X —REE)

NFRX =% | FER | kind | A

item ml_u | char | B A MY —HNZEKDETNVNDLH]T

file w char | X MV —HHEBOHTI 7 7 A LA DFH]
ktype 3D’ char | HHAOZEH O
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