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o FHAZE: ((x,t=0) = (o(x)
e« TV T OS5 L advect. f90, advect_1f.f90
o LRMCERITRRIEZ ((z,t) = Co(x — ct)




T IX(EFE>THELD!

a2V N1l
$ spmfrt -o advect.out advect.f90

— advect.out DN TZ3

-/,
<1

I~
$ ./advect.out — advect.nc D’ TX3

fHRIRN

$ gplist advect.nc (D) A NETF)

$ gpview --anim t advect.nc@zeta (77=X—I/3V)

$ gpview --range 0:1500 --anim t --Gaw advect.nc@zeta
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FAWTWBTI=v0ESA4T3)
 Fortran90: Ec 55T & #kRE

DO I=0,IM-1
ACI) = B(I)+C(I) >  A=B+C
ENDDO

DO I=0,IM-1
DATA(I) = EXP(-X(I)*%2) > DATA = EXP(-X*%2)
ENDDO

» Fortran90: B2% =R FHE=I/ENS

— spmodel library (spml): IE/#E#, ZEMORE
« $ERHS:gtools 4TS
o« #ERFR I :Dennou-Ruby & & (gpview, gave %)
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HUEFTREDFIR

1.{FHETZEY2—ILDEE
use ae_module

2.EWEET
real(8) :: g_Zeta(@:im-1) | f§FT—%
real(8) :: e_Zeta(-km:km) | AR NILT—4

3. ARI MV E B D HE

call ae_Initial(im,km,xmin,xmax)

4. WEEZS A5

g_Zeta=Ul*sech((g_X-X1)/sqrt(12/ul)))**2 + ...

5. AR NV T —H K
e_Zeta = e_g(g_Zeta)

6. AR NI CHRREES

e_Zeta = e_Zeta + dtx( -c*e_Dx_e(e_Zeta) )

7. REBT—INRELTHB
g_Zeta = g_e(e_Zeta)



spml/ae_module

« ARINIVETEDI=HD YT IV —F > - B AR 4L
- #JHA1E

subroutine ae_Initial(im,km,xmin, xmax)

- ARG NV IE W ZT H#h

e_g(g_Data) | I FT—Y2>ARINILT—4
g_e(e_Data) | ARG NIV T—H =18 FT—4
- MO ETR

e_Dx_e(e_Data) | x{4%
Y- TIEE

Int_g(g_Data) | SfEEE D

Avr_g(g_Data) | S oEiE 1




spml/ae_module

« TOHHIF...

- ISPAC

K(FAlE, 2011)%Fortran90 D T BATEED

FFT BOZE#T—T )L, SBIEDOKXEIZE B Mot EICEH

— KWAM

\I

BEMDERTE: g X, g _X_weight

- 1::5163\n+:%2—>,}%&7&7b\w’cu57167‘
e_Dx_e(k) =- 2xpixk/L*e_Data(-k)

s TR BAXDTELTOT T LZEITS

- f ::_§E; - e_f=e_Dx_e(e_Zeta)

- o

ox

fi%; — e_f=e_Dx_e(e_Dx_e(e_Zeta))
0x?
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spml 7O SIVJE

¢ LEEDNFETEHDIEZEZ X H
- BB FRT—Y: g TIlEHD
- ARYNILT—4 ‘e_ CUR® 5

e spml DEWZ D ZFRE]
(HAODE) (BeE) (AADE)

s BHOZELTOYV T LEEZEIFIXBAEHEZITC W
g_Data2=g_e(e_Dx_e(e_g(g_Datal)))




R e e R (1)

» BRARUILBURZIFINATHLD
¢ ¢ 0%
o~ “ox " oa?

e Euler AFX—LTZEZARRL

e_Zleta = e_/leta &

+ dt * ( - ¢ * e_Dx_e(e_Zeta) &
+ e_Dx_e(e_Dx_e(e_Zeta)) )



FEMRAIRDHELY 1h W (EHIK)

. 0
. BRENIERIVIE (> THBBAIE

AR EH e—ERZEICRLTHOORZED

e spml OEHEAWEE—RTE(TS

e_g( g_e(e_Zeta) * g_e(e_Dx_e(e_Zeta)) )



MR (2)

 advect If.f90 AJoiC KAVARERD 7OV S L%
MrWTHELD 9¢  d¢ 9%

ot~ “O0r a8
» Leapfrog AF—ALTZECATRREL
e_Zeta = e_Zetad + 2 *x dt * ( &
- e_g(g_e(e_Zeta) * g_e(e_Dx_e(e_Zetal))) &
- e_Dx_e(e_Dx_e(e_Dx_e(e_Zetal))) )

e_/etad = e_/etal ; e_letal = e_’leta

o 1] &ﬁ/&éﬁd)t L 77_‘\_/} =

- BROBEHISEZREBB DD ERMINDS
- J~ 2K+1 OB FRETIE+2ICRIFTEAL
- 2 RDIEBIIELSIIEF =T I>3K+1 133 LTHL




SPMODEL 77534

1.MEEEERFEISEE LT 2—IL&ER
— R ERREFRE MG

1. ZEERREAEHARIARTMNVEIRT D
Om  |.0¢ 0%
o || o

z.irﬁ%fotx#—wca#%ﬁcﬁ L’C%é‘ﬁb _

- - C %
Cm“fgmimf{ i |8 }
3.2&3ICLch>T7 AT T A ﬂgvfzj— R

e_Zeta = e_Zeta + delta_t * ( &
- e_g(g_e(e_Zeta) * g_e(e_Dx_e(e_Zeta))) &
- e_Dx_e(e_Dx_e(e_Dx_e(e_Zeta))) )

FRADFEZDZFXICTOATSLTES]
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« VI FETAT S L%ETTICHIE
L' a—ILDY VT

- SHE LW EE IR ICED

- TEWTWLE A IR
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—MKLﬁLTEQ%LM

- FEBE DD =&

e U TIVDIGRR
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I EINTWLWS

- Desktop/Tutorial/dcmodel/spmodel/WebPages/
- http://lwww.gfd-dennou.org/library/spmodel/



—RREER

« SATS) -GN TOT S LITEREE

- I EHOTTANLTHBIE
- TENITREEEELLER L THS
« ¥ZaV I ER LD

- [ TT7ATSLEELDIIBIR

- YZ-aTF7 IV THERRLDDEZLE
spml DY =27 ) 7a R THELD!
TV a—)LEETEMRE - IRAFREICER!
local: ~/Desktop/Tutorial/dcmodel/spmodel/WebPages/
Web: http://www.gfd-dennou.org/library/spmodel/
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H 1% 4E : gtool5 library

EUa—ILDEE

use gtool_history

H 771 ILDIERK. RITTDEF
call HistoryCreate
ZHDES

call HistoryAddVariable

i 7]
call HistoryPut

R’
call HistoryClose




2

advect.f90 Z{F->TC

1R (3): BAOZEDEN

XtD 2 RTT

e LTt

RN ERE

H7ILTHS
DIENN

ox

call HistoryAddVariable(

varname='dzetadx’,
longname="derivative of displacement’,

dims=(/'x"','t'/),

units='1", xtype='double"')

HIL—F>DE jJ[I

o4

&
&
&

call HistoryPut('dzetadx',g_e(e_Dx_e(e_Zeta)))



BRI (4): HAZHOEMER
/O Cdr Bt D 1 RTEF—5ELTHALTHRS

« ZHEFRDEIMOCRTISER
call HistoryAddVariable( &
varname='z2int’', dims=(/"t'/), &
longname="Integral of square of zeta',6 &

units='1", xtype='double')
H I —F > DEM

[
-
call HistoryPut('z2int’',Int_g(g_e(e_Zeta)))

o gpprint AV RTHFZHILTHS

$ gpprint advect.nc@z2int




B8 : 2R TTHLEN A T2 TN
« 2R TTABIERFHFD T THEWNTHS

% 0« 0%

ot 0x? ' 0y?

e T I T AT S :diffuse 2d.f90

AVINAILLTEITLTHED
=277 =Bk TH LD




$

VoXam
E

0

gpview DIEFIRA T3>
6 E

gpview —-range 0:1 --anim t diffuse_2d.nc@zeta

— 5L

$ gpview --anim t diffuse_2d.nc@zeta,x=0.5
$ gpview diffuse_2d.nc@zeta,x=0.5,y=0.5

;]

LR 1E

$ gpview --mean x -anim t diffuse_2d.nc@zeta

TDMDATay
$ gpview --help
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Web =R TH LD

- A—AJl:
~/Desktop/Tutorial/dcmodel/spmodel/NagareMultimedia/
~/Desktop/Tutorial/dcmodel/spmodel/WebPages/

- Web:
URL: http://www.nagare.or.jp/mm/2006/spmodel/
URL: http://www.gfd-dennou.org/library/spmodel/



fE 2 EeE (5)

s BRARBRRICEATHED
O¢ O¢ O¢
— = _CCIZ_ — Cy_
ot ox oy
e Euler AF—LFEEZARRL
ee_/eta = ee_/eta &
+ dt *( - cx * ee_Dx_ee(ee_Zeta) &
- cy * ee_Dy_ee(ee_Zeta) )

e Leap frog AxF—LDADNLEEHIELBLWL
ee_/eta?2 = ee_/etad &
+ dt * ( - cx * ee_Dx_ee(ee_Zetal) &
- cy * ee_Dy_ee(ee_Zetal) )
ee_/etad = ee_/letal; ee_’letal=ee_/eta?




% e [l (6)

« IRBEIEEARERNICEZTHLELD
0C - 5’_@& >,
ot 'BE%E’ Vg =¢
e Euler AF—AEEZALRL

ee_Zeta = ee_Zeta + dt * ( - betaxee_Dx_ee(ee_Psi) )

ee_Psi = ee_Laplalnv_ee(ee_Zeta)
c (RABHNIZ) IR AN—SEHRERICHES
o¢ O

2,0
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