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1  Module type_mod

Developers: Morikawa Yasuhiro

e Version: $Id: type.f90,v 1.4 2005/01/19 08:52:44 morikawa Exp $

Tag Name: $Name: $

Change History:

1.1 Overview

This module provide parameter of KIND.
000o00oo00ooooOoUooooo0ooDooOoUooooooooDooo
00000o0O00oooOooooooooooooooooooooogo
0000o0000o0ooo0o0oooo0oo0DoDoooooooooooooo
0o0o0ooooooooooooooooooooooooo

1.2  Error Handling
1.3 Known Bugs
1.4 Note

1.5 Future Plans

1.6 Dependency

none.

1.7  Public Interface

private
public :: REKIND, DBKIND, INTKIND, TOKEN, STRING, NMLARRAY ! variables

1.8 Public Data

integer, parameter:: TOKEN 32 ' ggogooogoo
integer, parameter:: STRING = 500 ! JOOOOOOOO

kind(0.0e0) ! OOODOODOOO
kind(0.040) ! OOOOOODO

integer, parameter:: REKIND

integer, parameter:: DBKIND



integer, parameter:: INTKIND = kind(0) ' goooo

integer, parameter:: NMLARRAY = 100 ! NAMELIST U0 0OOOOOO
oo
' 0o0ooooogoo

2  Module dc_message
e Editor: Morikawa Yasuhiro
e Last Update: 2004/12/25

e Created: 2004/12/23

2.1 Overview

O0000DooO0O0O0000oooogoooooonde O MSGDMP.f
000oo0o0o0o00ooO0o0ooO0o0o0OO0 (Doo)boooooooo
dceerror OO0O00ODDOOOO0DOOOOO0ODOODOOOODOOO

2.2  Error Handling
2.3 Known Bugs
2.4 Note

2.5 Future Plans

2.6 Public Interface

private

public:: MessageNotify ! subroutines

2.7 Generic Procedure

interface MessageNotify
module procedure MessageNotifyC
module procedure MessageNotifyl

end interface



2.8 Procedure Interface
2.8.1 goooooooooooooo

00oooOdbOOd0ooOO0ooOOobOo0ooOooOOobOobooooooboonog
ooood

00000 where 00000000 (0DDOOO0O0)00O00O0O0OOO
ooo0ooOobOO00ObO0o0O0obOoOoOoObDOoboooooDbOoo

O0000 message OO0O0OOOOOO0OODOOOOODOCODODOOO
i,r,d,L,s,n,cl,c2,c3000000000000000OO00O0O dc_string
000000 Chrintf 00D0O0OOODOO

00000 level0000OO00O0OO0OOOOOOOOOOOOO’W(OOO
Warning’ 00 "WOOOOO0O0)0000000000E’ (00O Error’
00 ’F’O000000)000000000 (OUO0O0D0O0O0O0O0OOUO0OO
00)00000000000000000D00O000UoDOooOoOoOoo
OoOooOoOoOoOoOooOooOoOoOoOOOO USR.EECHAROOOOOO

subroutine MessageNotifyC(level, where, message, &
& i, r, d, L, n, c1, c2, c3)

Dependency

use dc_types ,only: string
use dc_string ,only: UChar, StrHead, Printf, CPrintf
use dc_error ,only: StoreError, USR_ECHAR

Input

character (*), intent(in) 11 level
character(*), intent(in) :: where
character(*), intent(in) :: message
integer , intent(in), optiomal:: i(:), n(:)
real , intent(in), optional:: r(:)
real(8) , intent(in), optional:: d(:)
logical , intent(in), optional:: L(:)

character(x), intent(in), optional:: cl, c2, c3

28.2 [0O00O0OO0DOODOOOOO

0000 MessageNotifyC OO ODOOOOOOOOOODOOOOODOOO
number 00000000 number D0 O00O0O StoreError 000000000

10



subroutine MessageNotifyI(number, where, message, &
& i, r, d, L, n, c1, c2, c3)

Dependency

use dc_string ,only: CPrintf

use dc_error ,only: StoreError, USR_ECHAR

Input
integer, intent (in) :: number
character(*), intent(in) :: where

character(*), intent(in), optional:: message

integer , intent(in), optiomal:: i(:), n(:)
real , intent(in), optional:: r(:)
real(8) , intent(in), optional:: d(:)
logical , intent(in), optiomal:: L(:)

character(x), intent(in), optional:: cl, c2, c3

2.9 Output Example

O
*x*x MESSAGE [where] *** message
O
*x* WARNING [where] *** message
O

*x** ERROR (Code number) [where] *** message

3 Module nmlfile mod

Developers: Morikawa Yasuhiro

Version: $Id: nmlfile.f90,v 1.9 2005/01/19 08:52:37 morikawa Exp $

Tag Name: $Name: $

Change History:

3.1 Overview

This module support to input NAMELIST.

11



NAMELISTOOUOOOOOOOOOOOOOOOOOO0O00O0O0O0 NAMELIST
0000000000000 0D0D0DUDUUDUDUDUDODUOONAMELISTOOO
gbooboobooobooboboooobooooboboooboobooon

3.2 Error Handling
3.3 Known Bugs
3.4 Note

3.5 Future Plans

OO00000000O0O0O0O000O00oOoo NAMELISTOOOOOOO
00000000 nmlfilednit(nml) 000000 nml 0000000000
oobooooooooboooooboooooobooooooooboooooo
0000000000000 00000U0U0U0U0UOUUOUOUO NAMELIST
oboooooooooboooooboooon

3.6 Dependency

use type_mod, only : TOKEN, INTKIND, STRING

3.7 Public Interface

private

public :: nmlfile_init, nmlfile_end ! subroutines
public :: nmlfile_open, nmlfile_close ! subroutines
public :: nmlfile ! functions

3.8 Procedure Interface
3.8.1 Initialize module and acquire NAMELIST

nmlfilemod OO00O00000D000OD00OO0OOD nml OOOOOOOO
O NAMELISTOOOOOOOOOOOOOOOOOOQO nmlfileopen O
openl] nmlfile_close O close O 0O O

0000000 o0ooooooooooooooooooooooonoo
000000000000 D00000000 nml DOO0OO NAMELIST
00000000 (0000 nmlfleend 0000000)0000000O
ooooooooooo

12



o000oO0oo0ooo0o0o000O00000000000000000000d
000000000o00o000o00oo00oO0O0ooOoo0Og NAMELIST OO
00 nmlfilenm! OOOOOD0OOO

subroutine nmlfile_init (nml)

Dependency

use type_mod, only: STRING, TOKEN, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage

use dc_message,only: MessageNotify

Input

character(*), intent(in), optional :: nml ! NAMELIST file name

3.8.2 Open NAMELIST file, and Return Device Number

nmlfilemod 0000000 NAMELISTOOOOODOOODOOOOOO
O Open 0O0OO0O00OO0DOO nmlunit 00 0O 00O Oreadable O .true. O 0O
00000 Open DD OOO0ODOODOODOOODOODOODODOODOOODO
nmlunit O -1 O O readable O .false. 00 00O

0000000000000 00 NAMELISTOOODOO OpenOOOO
oooooOo Open DO00D0ODOODOODOOODOOONO

subroutine nmlfile_open(nmlunit, readable)

Dependency

use type_mod, only: STRING, TOKEN, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage
use dc_string, only: CPrintf

use dc_message,only: MessageNotify

Output

integer (INTKIND), intent(out):: nmlunit ! Device Number for nml file
logical , intent(out):: readable ! Readable Flag

3.8.3 Close NAMELIST file

nmlfile open 000000000 Close OO O nmlfileopen DO OO0O0O
oooooooooooooooon

subroutine nmlfile_close()

13



Dependency

use type_mod, only: STRING, TOKEN, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage
use dc_string, only: CPrintf

use dc_message,only: MessageNotify

3.8.4 Return NAMELIST file name

character (TOKEN) function nmlfile() result(result)

Dependency

use type_mod, only: STRING, TOKEN, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage
use dc_string, only: CPrintf

use dc_message,only: MessageNotify

3.8.5 Terminate module

nmlfile/init 00 0000000000000OO NAMELISTOOOODO
000 nmifilenm] O0O000O

subroutine nmlfile_end()

Dependency

use type_mod, only: STRING
use dc_trace, only: BeginSub, EndSub, DbgMessage

4  Module constants_mod

e Developers: Morikawa Yasuhiro

Version: $Id: constants.f90,v 1.10 2005/01/20 11:03:46 morikawa Exp
$

Tag Name: $Name: $

Change History:
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4.1 Overview

This module set physical constants. Default value is standard condition
on the earth. These values could be changed by NAMELIST.

0000000 00ooo0oooo00ooDoOo0oooDoooooOoDoOn
000000000000 ONAMELISTOOOODOOOOOOOOOOO

4.2  Error Handling
4.3 Known Bugs
4.4 Note

4.5 Future Plans

4.6 Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING

4.7 Public Interface

private
public :: constants_init, constants_end ! subroutines
public :: & ! variables

& PI, RO, Omega, Grav, Cp, RAir, EL, CpVap, RVap, &

& DH20, EpsV, ESO, StB, FKarm, EpsVT, SecPerDay, &
& EFoldTime, TempAve, TimeFilter, VisOrder, &
& TimeFilterStepInt

4.8 Public Data

real (DBKIND), save :: & ! follow data is default values.
&
& PI = 3.141592653589793 , & ! OO
& RO = 6.371d6 , & ! gOoodao
& Omega = 7.292d-5 , &' 00000
& Grav = 9.8d0 , & ! 00000
&
& Cp = 1004.6d0 , & JOO0oon
& RAir = 287.04d0 , & JOOoood
& EL = 2.5d6 , & ! D0O0OOODoOOd

15



& CpVap = 1810.0d0 , & ! d0b0Ooooad

& RVap = 461.0d0 , & ! 000oOoooad

& DH20 = 1000.0d0 , & 00O

& EpsV = 0.6226464208 , ' 0000bOoo0bde

& ESO = 611.0d40 , ! J00O00O0Ooooa

& StB = 5.67d-8 , & ! Stefan-Boltzman

& FKarm = 0.4d0 , & ! Karman OO

& EpsVT = 0.6060479376 , &t 1/e -1

&

& SecPerDay = 86400.0d0 , & 10000oooo

&

& EFoldTime = 8640.0d0 , & ! 0000000 e-folding time

& TempAve = 300.0 , & g

& TimeFilter= 0.05 ' Joooooooa
integer (INTKIND), save :: &

& VisOrder =4 , &V JOOooogd

& TimeFilterStepInt = oooooooogoon
good

4.9 Procedure Interface
4.9.1 Initialize module and acquire NAMELIST

OCOOOOO0O0OOOOONAMELISTOOOOOOOOONAMELIST O
gboooobooooboboooboobooooobooooboon

NAMELISTOOOOOOOOOOOOOOOO nmlfilemod O nmlfile_init
goooboooooooobooooooooboboooooboooooooo
OO000000000O0mmlfileinit 000000000000 NAMELIST
gboooood

subroutine constants_init

Dependency

use type_mod , only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use nmlfile_mod, only : nmlfile_init, nmlfile_open, nmlfile_close
use dc_trace , only : BeginSub, EndSub, DbgMessage

use dc_message , only : MessageNotify

NAMELIST

16



namelist /constants_nml/ &

&

& PI , & OO0

& RO , & 0Oonono

& Omega , & 0ooon

& Grav , &V 0O0ooo

&

& Cp , &' 0O000O0O4d

& RAir , &' 0OoOoooad

& EL , &' 0OoOooooa

& CpVap , & 0ooooog

& RVap , &' 0O0O00oooag

& DH20 , &' gonono

& EpsV , &' 00000000O¢
& ESO , & 0000000000
& StB , & ! Stefan-Boltzman
& FKarm , & ! Karman [0 [J

& EpsVT , &V 1/e -1

&

& SecPerDay , & 110000000

&

& EFoldTime , &' 00000000 e-folding time
& TempAve , & O0O0O0O

& TimeFilter , &' 000000000
& TimeFilterStepInt , & ! DODOOO0OODOOOOODOOO
& VisOrder ' gooooad

4.9.2 Terminate module

NAMELISTOOOOOOOOOOOOOOQOODOOOOOOOOOoOooo

subroutine constants_end

Dependency

use dc_trace, only : BeginSub, EndSub, DbgMessage

5 Module time mod

e Developers: Morikawa Yasuhiro

17



e Version: $Id: time.f90,v 1.10 2005/01/19 08:52:41 morikawa Exp $
e Tag Name: $Name: $

e Change History:

5.1 Overview

This module set ” Time” and ”Step”.
0000oo00ooooooooOooooooooooooooon

5.2  Error Handling
5.3 Known Bugs
5.4 Note

5.5 Future Plans

5.6 Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING

5.7 Public Interface

private
public :: time_init, time_progress, time_end, & ! subroutines
InitTime, DelTime, & ! variables
& StepInterval, OutputStep, & ! variables
& CurrentTime, CurrentLoop, & ! variables
& tvar, ttype, tname, tunit ! variables

5.8 Public Data

ubboooboobooOooboooobooboooooooodnntimeinit O
oon

real (DBKIND) , save :: &
& InitTime = 0.0 & OO
& DelTime = 300 1 0ogooo
integer (INTKIND) , save :: &

18



1]
—

& StepInterval , & ! O00O0O0OOn

& OutputStep =1 1 gooo
character (STRING), save :: &

& tvar = ’time’ L& ' O0O00O0OO

& ttype = ’float’ , & 0goooon

& tname = ’time’ , & ! 00000

& tunit = ’seconds’ ' JOo0ooo

00000000 DbO0O0O00DbO0O0O0Ob0ODOOtimednit OOODOOOOO
time_progress 1 0 0O 0OOO

real (DBKIND) , save :: CurrentTime 0.0 ' 0000
integer (INTKIND) , save :: CurrentLoop = 1 | JOooooooo

5.9 Procedure Interface
5.9.1 Initialize module and acquire NAMELIST

0000000 O0OOONAMELISTOOOOODOODOONAMELIST O
0000000000 ooooOooooooDoUoOoDOooon

NAMELISTOOOOOOOOOODOOOOOQO nmlfilemod O nmlfile_init
000000000 00o0o0o00000oooo0o0ooooooOooooon
0000000000 Onmlfileinit 0O00O0O0O0O0O0O0O0O NAMELIST
oooooood

subroutine time_init

Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use nmlfile_mod, only : nmlfile_init, nmlfile_open, nmlfile_close
use dc_trace, only : BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

NAMELIST
InitTime 000000000 DelTime 00000 0O O CurrentTime O O
oooono

namelist /time_nml/ &
&
& InitTime , & ' O0o00oono
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& DelTime , & ' O0o0oono

&

& StepInterval , & ' gooo

& OutputStep , & ' gooooogon
&

& tvar , & ' Ogoood

& ttype , & 1 googooo

& tname , & 0000

& tunit 1 oooog

5.9.2 Progress Time and Number of Loop

CurrentTime O time_init OO0 00O OO DelTime O 0 OO O O Current-
Loop0 1000000000000 DOODOODOOODOOODOO

subroutine time_progress

Dependency
use type_mod, only : STRING
use dc_trace, only : BeginSub, EndSub, DbgMessage

5.9.3 Terminate module

NAMELISTOOOOOOOOOOOOOOQOODOOOOOOOOOoooo

subroutine time_end

Dependency
use type_mod, only : STRING
use dc_trace, only : BeginSub, EndSub, DbgMessage

6 Module grid_3d_mod

Developers: Morikawa Yasuhiro

Version: $Id: grid_3d.f90,v 1.7 2005/01/19 08:52:30 morikawa Exp $

Tag Name: $Name: $

Change History:
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6.1 Overview

This module set 3 Dimensional Grid Information.
jd0000oObOO0o0oo0ooooOooOooOoOooOoooooon

6.2 Error Handling
6.3 Known Bugs
6.4 Note

6.5 Future Plans

gboboomoooobobobuoboooobobobobonoon
gboooooboooooooo

6.6 Dependency

use type_mod, only : INTKIND, STRING

6.7 Public Interface

private
public :: grid_3d_init, grid_3d_end ! subroutines

public :: im, jm, km ! variables

6.8 Public Data

egrid 3d.init 00000000 COOO0OOOOO0OOOOOO

integer (INTKIND), save :: im =64 , & ! 000000 (X)
& jm =32 ,& ! 000000 (N
& km = 12 ' 0O0000a

6.9 Procedure Interface
6.9.1 Initialize module and acquire NAMELIST

NAMELISTOO xOO yOO z000OO0OOOOOOO0OOOOOOOOO
gboobOoboooobooooboooobobooooobooogn
gooooao
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NAMELISTOOOOOOOOOOOOOO0OO nmlfilemod O nmlfile_init
oooobooooooooboooooooooooooooboboooooooon
OO00000000O0OCmmlfileinit 000000000000 NAMELIST
gbooooood

subroutine grid_3d_init

Dependency

use type_mod, only: INTKIND
use nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close
use dc_trace, only: DbgMessage, BeginSub, EndSub

use dc_message, only: MessageNotify

NAMELIST

namelist /grid_3d_nml/ &

& im , & ' gogoooo
& jm , & rogooan
& km rogoogon

6.9.2 Terminate module

NAMELISTOOOOOOOOOOOOOOOOOoooooooooooo

subroutine grid_3d_end

Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

7 Module grid_wavenumber_mod

Developers: Morikawa Yasuhiro

Version: $Id: grid-wavenumber.f90,v 1.7 2005/01/19 08:52:30 morikawa
Exp $

Tag Name: $Name: $

Change History:
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7.1 Overview

This module set maximum wavenumber of harmonic function in spectral
method.
0000000 00oooo0ooDoo0oooooooooDooo

7.2  Error Handling
7.3 Known Bugs
7.4 Note

7.5 Future Plans

7.6 Dependency

use type_mod, only : INTKIND, STRING

7.7 Public Interface

private
public :: grid_wavenumber_init, grid_wavenumber_end ! subroutine
public :: nm ! variables

7.8 Public Data

grid_.wavenumber_init 00 000000000000 O0OODOOODOO0O

integer (INTKIND), save :: nm = 21 ' gooogo

7.9 Procedure Interface
7.9.1 Initialize module and acquire NAMELIST

NAMELIST OOOOOOODODOOO0OO0000O00O0OODOOOOO0O0ad
gdoboooooooooouoboooobooooouooooooaa

NAMELISTOOOOOOOOOOOO0OOOOO nmlfilemod O nmlfile_init
Jodo0oooUUoUoUddoooooDoUUoUOoUOdgUooooooooo
0000000000 0mmlfileinit 00000 O0000DO0OO NAMELIST
oooooooo

subroutine grid_wavenumber_init
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Dependency

use type_mod, only: INTKIND
use nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close
use dc_trace, only: DbgMessage, BeginSub, EndSub

use dc_message, only: MessageNotify

NAMELIST

namelist /grid_wavenumber_nml/ nm ! OO0O0O

7.9.2 Terminate module

NAMELISTOOOOOOOOOOQOOOOOOOOOOoooOOoOooooo

subroutine grid_wavenumber_end

Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

8 Module spml mod

Developers: Morikawa Yasuhiro

Version: $Id: spml.f90,v 1.6 2005/01/20 11:02:09 morikawa Exp $

Tag Name: $Name: $

Change History:

8.1 Overview

This module is wrapper of wa_module in SPMODEL.

SPMODEL OO O0OODO wamodule 0000000000 0OOOOOO
00ooO00oOdDo SPMODEL ODODOODOOOOODOODODOOOOOOOD
000o0oooooooooooDooooo
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8.2 Error Handling
8.3 Known Bugs

8.4 Note

wamodule 00 0000000000000 OOOOprivate 000D00O
gobgoboobooboobooboobobboboobooboon
gbooooboooooon

8.5 Future Plans

8.6 Dependency

ooooboooOoOoOOOOOO0O0O0O0D0O000000 wammodule 00
0000000000000 0000 onlyDOOOOOOOOO(DOOO
000000o00oooooooooon)o

use wa_module
use w_module, only : rn

use type_mod, only : STRING

8.7  Public Interface
public :: spml_init, spml_end ! subroutines

O00Owamodule DOOO0O0OOODOOO

8.8 Procedure Interface
8.8.1 Initialize wa_module

wa_module 000 000 wa_lnitial D000 O

subroutine spml_init

Dependency

use type_mod , only: INTKIND, STRING

use grid_3d_mod , only: im, jm, km, grid_3d_init
use grid_wavenumber_mod, only: nm, grid_wavenumber_init
use dc_trace, only: DbgMessage, BeginSub, EndSub
use dc_error, only: StoreError, USR_ECHAR

use wa_module, only: wa_Initial
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8.8.2 Terminate module

0000 walnitial 000000000000 0DOQOOwaInitial 000
O0O000000o0oD0O00spmlinit 0000D0O0O0OO0O00OOO0O00O00OO
ooo

subroutine spml_end

Dependency

use type_mod, only: INTKIND, STRING
use dc_trace, only: DbgMessage, BeginSub, EndSub

9 Module axis_type_ mod

e Developers: Morikawa Yasuhiro

Version: $Id: axis_type.f90,v 1.8 2005/01/19 08:52:24 morikawa Exp
$

Tag Name: $Name: $

Change History:

9.1 Overview

This module provide derived types including all information about Axes
data, and utility to treat the derived type variables.

000o00oo00o0oooOoUooooo0ooooOoUooooooooDooo
oo0oo0oooooooooooon

9.2 Error Handling
9.3 Known Bugs
9.4 Note

9.5 Future Plans

9.6 Dependency

use type_mod, only: REKIND, DBKIND, INTKIND, TOKEN, STRING
use gt4_history, only: GT_HISTORY_AXIS, GT_HISTORY_ATTR
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9.7 Public Interface

private

public :: AXISINFO ! derived types
public :: axis_type_copy, axis_attrs_copy ! subroutines
public :: axis_attrs_init ! subroutines

9.8 Generic Procedure

interface axis_type_copy
module procedure axis_type_copy0O, axis_type_copyl

end interface

interface axis_attrs_init
module procedure axis_attrs_initO, axis_attrs_initl

end interface

9.9 Derived Types
gooooboobooooooboboog

type AXISINFO

type (GT_HISTORY_AXIS) :: axisinfo ! gt4 OOO0O
type (GT_HISTORY_ATTR), allocatable:: attrs(:) ! O0OOO0O
real (DBKIND) , allocatable:: a_Dim(:) ! OOOOO
logical 11 stored = .false. ! DOOOOOO

end type AXISINFO

9.10 Procedure Interface

9.10.1 Copy AXISINFO data (for 0 dimensional data)

subroutine axis_type_copyO(from, to)

Dependency

use type_mod, only: STRING
use dc_trace, only: BeginSub, EndSub

Input

type (AXISINFO), intent(in) :: from
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Output

type (AXISINFO), intent(out) :: to

9.10.2 Copy AXISINFO data (for 1 dimensional data)

subroutine axis_type_copyl(from, to)

Dependency

use type_mod, only: STRING, INTKIND
use dc_trace, only: BeginSub, EndSub

Input

type (AXISINFO), intent(in) :: from(:)

Output

type (AXISINFO), intent(out) :: to(:)

9.10.3 Copy AXISATTR (in gt4f90io) data (for 1 dimensional
data)

subroutine axis_attrs_copy(from, to)

Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage

Input

type (GT_HISTORY_ATTR), intent(in) :: from(:)

Output

type (GT_HISTORY_ATTR), intent(out) :: to(:)

9.10.4 Initialize AXISATTR (in gt4f90io) data (for 0 dimen-

sional data)

subroutine axis_attrs_initO(attrs)
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Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage

In/Out

type (GT_HISTORY_ATTR), intent(inout):: attrs

9.10.5 Initialize AXISATTR (in gt4f90io) data (for 1 dimen-
sional data)

subroutine axis_attrs_initl(attrs)

Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage

In/Out

type (GT_HISTORY_ATTR), intent(inout):: attrs(:)

10 Module axis_ x mod
e Developers: Morikawa Yasuhiro
e Version: $Id: axis_x.f90,v 1.8 2005/01/19 08:52:24 morikawa Exp $
e Tag Name: $Name: $

e Change History:

10.1 Overview

This module set axis X or axis Longitude.
XOoooooooooooo
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10.2 Error Handling

10.3 Known Bugs

netCDFO0000 XOOOOODO axisxmetedf 00000000 radians
OO0 degrees 000000000 0OD0O0O0OOODOODOOOOODOOOOODO
Ouwits0O0O0O0O0OOO

10.4 Note
10.5 Future Plans

10.6 Dependency

use type_mod, only : INTKIND, STRING
use axis_type_mod, only : AXISINFO

10.7 Public Interface

private
public :: axis_x_init, axis_x_weight, axis_x_spectral ! subroutines
public :: axis_x_manual, axis_x_netcdf, axis_x_end I subroutines

10.8 Procedure Interface
10.8.1 Initialize module and acquire NAMELIST

OCO0OOOO0O0OOOOONAMELISTOOOOOOOOONAMELIST O
oboooobooooobobooobooboooooboooooboon

NAMELISTOOOOOOOOOOOOOOOO nmlfilemod O nmlfile_init
ooooboooooooboboooooooboboooooboooooooo
OO00000000O0COnmlfileinit 000000000000 NAMELIST
gbooooooad

subroutine axis_x_init

Dependency

use type_mod, only: STRING, TOKEN, INTKIND, REKIND, DBKIND, NMLARRAY
use nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close
use grid_3d_mod,only: im, grid_3d_init

use spml_mod, only: spml_init
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use axis_type_mod, only : axis_attrs_copy, axis_attrs_init
use gt4_history, only: GT_HISTORY_ATTR

use dc_types, only: GT_TOKEN => TOKEN, GT_STRING => STRING
use dc_url, only: GT_ATMARK, GT_QUESTION

use dc_trace, only: DbgMessage, BeginSub, EndSub

use dc_message,only: MessageNotify

NAMELIST
XOooooboooooooboooobooooobooobooobooobo
gbooooboooooooo

OO0 decision 00 XOOOOOODODOOOOOOOOODOOOOO

e ’manual’
— Data0J0D0OO0OO0D0OCOOODOOO XOODOOOOO
e ’spectral’

— 0D00O0O0ODO000C0DOD0O0DO0 lenggh OO0O0OOOOODO X
gboooooooo

e gtoold OO (0DDO ’foo.nc@lon’ 00O)
— 0oooobooo Xooooooooooo

00 length 000 grid3ddmod OO00OD0 imO0OOO0D0O0OO0ODOOOO
oood

character (TOKEN) :: name = ’lon’ 1 ogooo
integer (INTKIND) :: length = 64 ' 000 (@oo
oo

character (STRING) :: longname = ’Longitude’ ' ooooooo
ggd

character (STRING) :: units = ’degrees_east’ ! OOOOODO0O
character (TOKEN) :: xtype = ’float’ ' gogoooo
character (STRING) :: decision = ’spectral’ ' opogooooo
ooo

real (REKIND) :: Data(NMLARRAY) = 0.0 1 O0ooooo
oo

namelist /axis_x_nml/ &
& name , & 00000
& length , & 000 (CoOoooo)
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& longname , & ' O0000000O0OOO
& units , & ' dOoooogo

& xtype , & ' 0O00ogn

& decision , & ' OO0O0O0O0O0OO0O0OoOo
& Data ' 0oogn

XO0O0OOoOooooooooooODOOOONAMELIST OO OO axisx_attr_nml
0ododooobooooooboboooooooobooooooooo
goooooooooobg

attrtype 00 0000000000000 OO<URLhttp://www.gfd-
dennou.org/arch/gtoold /gt4f90io-current /doc/gt history.htm#derived gthistoryattr>
dodbodbobO0dDarraysize 0 1000000000 OOOOOOOOOO
goboooooooboooad

character (GT_TOKEN) :: attrname = ’° ! OO0

character (GT_TOKEN) :: attrtype = ’’ ! OOO0OO

character (GT_STRING) :: cvalue =’ ! O0O0O0 (OO)

integer (INTKIND) ;1 ivalue =0 1 gooo @o)

real (REKIND) 1t rvalue = 0.0 ' 0000 (@oooo)
real (DBKIND) :: dvalue = 0.040 ! OOOO (ODOODO)
logical :: lvalue = .false.! OOOO (ODO)
integer (INTKIND) :: arraysize= 0 ' oooooo

integer (INTKIND) :: iarray(NMLARRAY) = 0 roooo @o)
real (REKIND) :: rarray(NMLARRAY) = 0.0 ! 0000 (OOO
oo

real (DBKIND) :: darray(NMLARRAY) = 0.0d0! O0O0O0 (OO
oo

namelist /axis_x_attr_nml/ &

& attrname , & ' dogd

& attrtype , & ' 0Ogog

& cvalue , & 0000 @o)

& ivalue , & ' 0000 (oo

& rvalue , & ' 0000 (DOoOooo)
& dvalue , & 0000 (OoOooo)
& lvalue , & 0000 @Oy

& arraysize , & ' 000000

& iarray , & 0000 @oO)

& rarray , & ' O0000 (OOoO0oOoOo)
& darray 10000 (ooooo)
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10.8.2 Return Weight of axis X

0000000000 000000axisx_init 0 NAMELIST axis_x_nml
O decision OO0 ‘’spectral’ OO0OO0O0ODOOODOOODOOOOOOO
ooo

0oOXOoOoooooooooooooooooooooon

subroutine axis_x_weight(Dim_Weight)

Dependency

use constants_mod, only: constants_init, pi

use axis_type_mod, only: axis_type_copy, axis_attrs_copy, axis_attrs_init
use spml_mod, only: wa_module_x_Lon_Weight => x_Lon_Weight

use grid_3d_mod,only: im

use gt4_history,only: GT_HISTORY_ATTR

use dc_trace, only: DbgMessage, BeginSub, EndSub

Output

type (AXISINFO), intent(out) :: Dim_Weight ! DO DOODOOODOOO
O

10.8.3 Return Data of axis X for Spectral Method.

00o000odDOoU0ooooDooUono Xooooooooo

axis_x_init 0 NAMELIST axis x_nml 0 units 0 ’radian’ OO0 ‘’rad.’ O
000000000 00o0o0o0000oooo0o0ooooooOooooon
ooooo

axis_x_init 0 NAMELIST axis x nml 0 decision 0 00O ’spectral’ 0O
Joo0oOdoOo0ooDoooooooooon

subroutine axis_x_spectral(Dim)

Dependency

use axis_type_mod, only: axis_type_copy

use constants_mod, only: constants_init, pi

use spml_mod, only: wa_module_x_Lon => x_Lon
use dc_string, only: toChar, StrHead, LChar

use dc_trace, only: DbgMessage, BeginSub, EndSub
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In/Out

type (AXISINFO), intent(inout) :: Dim ' JO00oOoobogoo
oo

10.8.4 Return Data of axis X from NAMELIST

NAMELISTOOOOOOOOOO0OO XO0OOoOooooooo
axis_x_init 0 NAMELIST axis.x.nml O decision 0 00O ’manual’ [0
d0oooooooooooooooooon

subroutine axis_x_manual (Dim)

Dependency

use axis_type_mod, only: axis_type_copy
use spml_mod, only: wa_module_x_Lon => x_Lon

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim ' 0ooooooog
oo

10.8.5 Return Data of axis X from netCDF file

netCDF 0000000000000 XOOOOOooooooo

oooooooooooooooUoooooOouoooooooooDooog
13000

axis x_init 0 NAMELIST axis_xnml 0 decision 0 00 gtoold OO OO
goooooooooOoOoODDODOOOOO

subroutine axis_x_netcdf (Dim)

Dependency

use axis_type_mod, only: axis_type_copy

use gt4_history,only: HistoryGet

use dc_url , only: UrlSplit

use dc_trace, only: DbgMessage, BeginSub, EndSub
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In/Out

type (AXISINFO), intent(inout) :: Dim ' JO00oOoobogoo
oo

10.8.6 Terminate module

axisxinit 000000000000 O0COCOOO0OO0O00

subroutine axis_x_end()

Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

11  Module axis_y_mod
e Developers: Morikawa Yasuhiro
e Version: $Id: axis_y.f90,v 1.9 2005/01/19 08:52:24 morikawa Exp $
e Tag Name: $Name: $

e Change History:

11.1 Overview

This module set axis Y or axis Latitude.
YOOOOOoOoooooooo

11.2  Error Handling

11.3 Known Bugs

netCOF 00000 YOOOODOO axiscy-netedf 00000000 radians
00 degrees 00O 0O0O0O0ODOOOO0ODOOOODOOOOODOOOO
UuwitsJO0OO0OO0OOOO

35



11.4 Note
11.5 Future Plans

11.6 Dependency

use type_mod, only : INTKIND, STRING
use axis_type_mod, only : AXISINFO

11.7 Public Interface

private
public :: axis_y_init, axis_y_weight, axis_y_spectral ! subroutines
public :: axis_y_manual, axis_y_netcdf, axis_y_end ! subroutines

11.8 Procedure Interface
11.8.1 Initialize module and acquire NAMELIST

OO0OOOO0O0OO0OOOONAMELISTOOOOOOOOONAMELIST O
oboooobooooobobooobooboooooboooooboon

NAMELISTOOOOOOOOOOOOOOOO nmlfilemod O nmlfile_init
ooooboooooooboboooooooboboooooboooooooo
OO00000000O0COmmlfileinit 000000000000 NAMELIST
gbooooooad

subroutine axis_y_init

Dependency

use type_mod, only: STRING, TOKEN, INTKIND, REKIND, DBKIND, NMLARRAY
use nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close

use grid_3d_mod,only: jm, grid_3d_init

use spml_mod, only: spml_init

use axis_type_mod, only : axis_attrs_copy, axis_attrs_init

use gt4_history, only: GT_HISTORY_ATTR

use dc_types, only: GT_TOKEN => TOKEN, GT_STRING => STRING

use dc_url, only: GT_ATMARK, GT_QUESTION

use dc_trace, only: DbgMessage, BeginSub, EndSub

use dc_message,only: MessageNotify
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NAMELIST
YOOoooooooooobooooobooooooboooooooobo
gbooooboooooooo

OO0 decision 00 YODODOOOODOOOOODOOOOODOOOO

e ’manual’
— DataO0O0O0D0O0OD0ODOOOCOODOO YOOOODOOO
e ’spectral’

- 0000000000000 D0O0 lenggh OO0O0OOOOODOY
oboooooooon

e gtoold 0O (OO ~’foo.nc@lon’ 0O0O)
- 0D0oO0oooooOo Yooooooooooo

00 length 000 grid3dmod DO OO0 jm OO0OO0O0OO0O0OOOOOO
good

character (TOKEN) :: name = ’lat’ ' goooo
integer (INTKIND) :: length = 32 ' 000 oo
oo
character (STRING) :: longname = ’Latitude’ ' 0oOoogo
ooo
character (STRING) :: units = ’degrees_north’ ! 0JOOOO0OO
character (TOKEN) :: xtype = ’float’ ' 0ogooo
character (STRING) :: decision = ’spectral’ ' 0Ooooooo
ooo
real (REKIND) :: Data(NMLARRAY) = 0.0 ' 0Ooooooo
U
namelist /axis_y_nml/ &

& name , & 00000

& length , & 000 (MoOoog)

& longname , & ' OO0O0O00OOOoOooo

& units , & ' 00000gd

& xtype , & ' 000000

& decision , & ' O0O0O0O00oooooo

& Data 1 googon
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YOOOOOOOOOOOOOOOOOOOONAMELISTOOOQO axis_y_attr_.nml
ggodobbobooooobobbobooooobobbbooooooboobo
gobgooboooobooood

attrtype 00 0000000000000 0O<URLhttp://www.gfd-
dennou.org/arch/gtoold /gt4f90io-current /doc/gt history.htm#derived _gthistoryattr>
J0000000ODOarraysize 0 1000000000000 ODOODOOOO
goboobooobooban

character (GT_TOKEN) :: attrname = ’’ ! OO0

character (GT_TOKEN) :: attrtype = ’’ ! OODOOO

character (GT_STRING) :: cvalue =’ ! O0O0O0 (OO)

integer (INTKIND) :: ivalue =0 v oooo (@o)

real (REKIND) :: rvalue = 0.0 ' 0000 (oooo)
real (DBKIND) :: dvalue = 0.0d0 ! O0OO0O (QOOOO)
logical :: lvalue = .false.! OOOO (ODO)
integer (INTKIND) :: arraysize= 0O ' oooooon

integer (INTKIND) :: iarray(NMLARRAY) =0 ' oogo @mo)
real (REKIND) :: rarray(NMLARRAY) = 0.0 ! 0000 (OOO
oo

real (DBKIND) :: darray(NMLARRAY) = 0.0d0! O0OO0 (OOO
oo

namelist /axis_y_attr_nml/ &

& attrname , & ' dod

& attrtype , & ' 0Ogod

& cvalue , & ' O0O0O0oo @@o)

& ivalue , & ' 0000 0O

& rvalue , & ' OOO0O (OOoOoOoo)
& dvalue , & ' 0000 (OoOOoo)
& lvalue , & ' 0000 (oo

& arraysize , & ' 0O0dod

& iarray , & 1 0O00og @o)

& rarray , & ' 0000 (OoOOoo)
& darray 10000 (ooooo)

11.8.2 Return Weight of axis Y

OOOOCOOOOOOO0OD0OD0OD0OD0O0axisy-init 0 NAMELIST axis_y_nml
O decision 000 ’spectral’ 0000000 O00OO0O0OOOCOOOOO
ooo
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oboyOooOooooOobooooboooobooooooDbo

subroutine axis_y_weight(Dim_Weight)

Dependency

use constants_mod, only: constants_init, pi

use axis_type_mod, only: axis_type_copy, axis_attrs_copy, axis_attrs_init
use spml_mod, only: wa_module_y_Lat_Weight => y_Lat_Weight

use grid_3d_mod,only: jm

use gt4_history,only: GT_HISTORY_ATTR

use dc_trace, only: DbgMessage, BeginSub, EndSub

Output

type (AXISINFO), intent(out) :: Dim_Weight ! OO OOOODOOOO
O

11.8.3 Return Data of axis Y for Spectral Method.

000o0ooo00ooooouooooo Yooooooooo

axis_y_init 0 NAMELIST axis_y nml 0 units 0 ’radian’ OO0 ‘’rad.’ O
goodobboooobobooooobobooooboboooooboooog
ooooog

axis_y_init 0 NAMELIST axis_y_nml 00 decision D00 ’spectral’ [O
o00oooooooooooooooooog

subroutine axis_y_spectral(Dim)

Dependency

use axis_type_mod, only: axis_type_copy

use constants_mod, only: constants_init, pi

use spml_mod, only: wa_module_y_Lat => y_Lat
use dc_string, only: toChar, StrHead, LChar

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim | JO0Oooooooo
gd
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11.8.4 Return Data of axis Y from NAMELIST

NAMELISTOOOOOODOOOO YOOOODODOOOO
axis_y_init 0 NAMELIST axis_y_-nml 00 decision 0 00 ‘’manual’ 0O
oo0o0ooOoOoOooOoOoOoODOOOOOOO0OO

subroutine axis_y_manual(Dim)

Dependency

use axis_type_mod, only: axis_type_copy
use spml_mod, only: wa_module_y_Lat => y_Lat
use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim ' gooooobogo
oo

11.8.5 Return Data of axis Y from netCDF file

netCOF 000000000 0O0ODOO YOOODODOOoooooo

O0000o0oooo0o0oooo0ooooooooooooooood
1.30404ad

axis_y_init 0 NAMELIST axis_y_-nml O decision 0 0O gtoold OO 00O
oo0ooOoOoooooOoOoODOOOOOOO

subroutine axis_y_netcdf (Dim)

Dependency

use axis_type_mod, only: axis_type_copy

use gt4_history,only: HistoryGet

use dc_url , only: UrlSplit

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim ' JooOoobooo
oo
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11.8.6 Terminate module
axis.y_init 0000000000000 OCOO0O0ODOOOO0

subroutine axis_y_end()

Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

12 Module axis z mod
e Developers: Morikawa Yasuhiro
e Version: $Id: axis_z.f90,v 1.9 2005/01/19 08:52:24 morikawa Exp $
e Tag Name: $Name: $

e Change History:

12.1 Overview

This module set axis Z or axis Altitude.
Z000O0OO0ODOOOOoOoooao

12.2 Error Handling

12.3 Known Bugs

e netCDFO0O00O0 ZOOO0OOD00O axisznetedf 000000 axis_z_half netcdf
00000000 wits00000O00OO0O0OOCOO0OOOOOOOOO
O000(@Oo0OU0ooO0o0oooooUooooooO)o

e DOODLOOOLOODLOOLOOOOODLODLOOOOODODODDODOO
000000000000 (UoooooUooo)o

12.4 Note
12.5 Future Plans

12.6 Dependency

use type_mod, only : INTKIND, STRING
use axis_type_mod, only : AXISINFO
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12.7 Public Interface

private

public :: axis_z_init, axis_z_end ! subroutines
public :: axis_z_manual, axis_z_netcdf ! subroutines
public :: axis_z_sigmahalf_manual ! subroutines
public :: axis_z_sigmahalf_netcdf ! subroutines
public :: axis_z_half_manual ! subroutines
public :: axis_z_half_netcdf ! subroutines

12.8 Procedure Interface

12.8.1 Initialize module and acquire NAMELIST

OD0D0O0OO0O0OO0OUOO0OOONAMELISTOOODOODOODOONAMELIST O
gdobooooooobooouoboooobooooouobooooao

NAMELISTOOOOOOOOOO0O0000OO nmlfilemod O nmlfile_init
doo0o0o0o0ooOU0U0U0U0dUoUooOooDOoUOUoUOUOUddUooooDooooo
00000000000 nmlfilenit 000000000000 NAMELIST
gooooooo

subroutine axis_z_init

Dependency

use

use

use

use

use

use

use

use

use

use

use

type_mod ,only: STRING, TOKEN, INTKIND, REKIND, DBKIND, NMLARRAY
nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close
grid_3d_mod,only: km, grid_3d_init

axis_type_mod, only : axis_attrs_copy, axis_attrs_init
constants_mod,only: constants_init

gt4_history, only: GT_HISTORY_ATTR

dc_types, only: GT_TOKEN => TOKEN, GT_STRING => STRING

dc_url ,only: GT_ATMARK, GT_QUESTION

dc_string ,only: toChar

dc_trace ,only: DbgMessage, BeginSub, EndSub

dc_message ,only: MessageNotify

NAMELIST axis_z_nml

axisznml 00 0Z 000000000000 0000O0O0OOO0OOO0O
dooooooooooooooooooooog

OO0 decision 00 ZOOOOOOOODODOOODODOOOOOOOO
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e ’manual’
— Data00000OD0ODOOOO0OOOODO ZOOOOOOOO
e ’sigmahalf’

— 7200000 00000000D000 axisz-half nml 00000
oobobeDODOOOOO0O0O0O0O0ODOZDOOOOOOOOOOODO
OD0axisz-half nml 00 O000O0O0O0OCOCOOOOOOOOOO
obooooogd

gtoold 0O (IOO “’foo.nc@lon’ 0O0O)

- 0DO000Db0O00 zoOooooOooooDoo

o DD

— 000 ‘’sigmahalf’ OO0OO0OO0OO0O0O0O0O0O0O0

00 length 000 grid3dmod OO0O0O0 km OO0D0OO0O0O0DOOCOOO
ooog

character (TOKEN) :: name = ’sigma’ 1 googo
integer (INTKIND) :: length = 12 1 000 (Cooo
D)

character (STRING) :: longname = ’sigma at full level’ ! OO0OO
oooooo
character (STRING) :: units

’sigma_level’ ! OODOODOOO

character (TOKEN) :: xtype = ’float’ 1 gooonog
character (STRING) :: decision = ’sigmahalf’ | JOooooooo
oo
real (REKIND) :: Data(NMLARRAY) = 0.0! OOOD0OOOOO
namelist /axis_z_nml/ &

& name , & ' dOooon

& length , & ' 000 (©oOooo)

& longname , & ' OO0O0O0O0OO0OO0OOooOoo

& units , & ' O0O0O0O00O0O0O

& xtype , & 1 O0000gn

& decision , & ' O0O0O000O0O0O0OoOoo

& Data 1 goognon
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NAMELIST axis_z_half_nml
axizz_half nml 00 0Z 0000000000000 O0O0ODOODOOOO
0000000000000 ooooodooooooooooooon
00 decision 00 ZOOOOOODODOODOOODODOODOOOODOOO

e ’manual’

good

e gtoold OO (OO0 ’foo

e JOOO

goo

’manual’

00 length OO0 grid-3d-mod
ooooooooo

Data DD O0OOOOOOOODOODO ZOUOOOOOOOOO

.nc@lon’ 0 0O)

oboooooo zooooooooooo

gboooboooooano

0000 kmO0O0O0 OD OOOOOO

name = ’sigmahalf’ ' goooo
length =13 ' ooo0 (@oooo)
longname = ’sigma at half level’ ! OOOOOOOOOO
units = ’sigma_level’ ! JOOOOOO
xtype = ’float’ ' ogoogon
decision = ’manual’ ' Jboo0ooooooo
Data(1:13) = (/1, 0.99, 0.97, 0.93, 0.85, 0.75, 0.63, 0.5, &
& 0.36, 0.22, 0.1, 0.05, 0/) ' 000COOOO
O
namelist /axis_z_half_nml/ &
& name , & V00000
& length , & ' 000 (OoOoOoo)
& longname , & ' O0000000bOOOO
& units , & ' dOoooogo
& xtype , & ' 0O00ogn
& decision , & ' OO0O0O00OoOOoOooo
& Data ' 0oogn
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NAMELIST axis_z_attr_nml

Z0000000000000000000ONAMELIST OO 00O axis_z_attr_nml
gogodobobooooobobbooooouobobbboooooobobo
gooooooooood

attrtype 1000000000000 OOOQO<URL:http://www.gfd-
dennou.org/arch/gtool4/gt4f90io-current /doc/gt history.htm+#derived _gthistoryattr>
gdbob0000D0arraysize 1 1000000000 0O0OOOOOOO0OO
goooooboooooon

character (GT_TOKEN) :: attrname = ’° ! OO0

character (GT_TOKEN) :: attrtype = ’’ ! OODOOO

character (GT_STRING) :: cvalue =’ ! 0000 (OO)

integer (INTKIND) :: ivalue =0 roooo @od

real (REKIND) 1t rvalue = 0.0 ' 0000 @oooog)
real (DBKIND) :: dvalue = 0.0d0 ! O00OO0 (COOO0O)
logical :: lvalue = .false.! ODOO0O (ODO)
integer (INTKIND) :: arraysize= 0 ' goagoao

integer (INTKIND) :: iarray(NMLARRAY) = 0 1 oooo @o)
real (REKIND) :: rarray(NMLARRAY) = 0.0 ! 0000 (OOO
oo

real (DBKIND) :: darray(NMLARRAY) = 0.040! O00OO0O (ODOO
oo

namelist /axis_z_attr_nml/ &

& attrname , & VOO0

& attrtype , & 00000

& cvalue , & ' 0000 @ad)

& ivalue , & V0000 @@o)

& rvalue , & ' 0000 (DOoOOoo)
& dvalue , & ' 0000 (moooo)
& lvalue , & ' 0000 @ad)

& arraysize , & ' 0O00ogn

& iarray , & Q0000 @O

& rarray , & 0000 (OoOoOoo)
& darray ' 0000 (oooo)

NAMELIST axis_z_half attr_nml

0000000000000 0000000D000D0O0O0ONAMELIST
0000 axisz half attrooml 0000000000000 OOOOOOO
gdobooooooooouobooooboooon
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attrtype 1000000000000 OOOO<URL:http://www.gfd-
dennou.org/arch/gtool4/gt4f90io-current /doc/gt history.htm+#derived _gthistoryattr>
dbob0000D0arraysize 1 1000000000 0O0OOOOOOO0OO
goooooboooooon

namelist /axis_z_half_attr_nml/ &

& attrname , & VOO0

& attrtype , & 00000

& cvalue , & ' 0000 (@d)

& ivalue , & ' Q0000 @O

& rvalue , & ' 0000 (moooo)
& dvalue , & ' 0000 (@oooo)
& lvalue , & V0000 o)

& arraysize & ' O00O0000

& iarray , & 10000 @o

& rarray , & 0000 (CoOoOoOo)
& darray ' gooo0 moooo)

12.8.2 Return Sigma Full Level and Sigma Half Level (from
NAMELIST) as Data of axis Z

NAMELISTOOODOOOOOOoc OODOOOOODOODOOOOOcOO
00000000 0cOD0ODOOOODO

axis_z_init 0 NAMELIST axis_z.nml 0 decision 00O ’sigmahalf’ 0[O
0000000 NAMELIST axis_z_half nml O decision 000 ’manual’ O
dooooooooooooooooooooood

subroutine axis_z_sigmahalf_manual(Dim, DimHalf)

Dependency

use axis_type_mod, only: axis_type_copy

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim, DimHalf ! O0O0OOOOO
oooag
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12.8.3 Return Sigma Full Level and Sigma Half Level (from
netCDF Data) as Data of axis Z

netCDF 00 000000000O0c000C00O00O0O0O00O0O0O0c O
0000000000 O00O000O0O0O0O0O

axis_z_init 0 NAMELIST axis_z.nml O decision 00O ’sigmahalf’ 0O
0000000 NAMELIST axis_z_half nml O decision O 0 O gtoold O O
oo00oooO0o0ooO0o0ooooOoo0ooOoOoooon

subroutine axis_z_sigmahalf_netcdf(Dim, DimHalf)

Dependency

use axis_type_mod, only: axis_type_copy

use gt4_history,only: HistoryGet

use dc_url , only: UrlSplit

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim, DimHalf ! O0O0OOOOO
oood

12.8.4 Return Data of axis Z from NAMELIST

NAMELISTOOOOOODOOOOO ZOOOOOOoOoooao
axis_z_init 0 NAMELIST axis.znml O decision 000 ‘’manual’ OO
doooooooOooooooooooon

subroutine axis_z_manual(Dim)
use axis_type_mod, only: axis_type_copy

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim ' JooOoobooo
oo

12.8.5 Return Data of axis Z from netCDF file

netCOF 0000000000000 200000000000
axis_z_init 0 NAMELIST axis_z.nml O decision 0 0O gtoold DO OO
000oooooooooooooooog
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subroutine axis_z_netcdf (Dim)

Dependency

use type_mod, only: STRING

use axis_type_mod, only: axis_type_copy

use gt4_history,only: HistoryGet

use dc_url , only: UrlSplit

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: Dim ' gooooobogo
oo

12.8.6 Return Half Level Data of axis Z from NAMELIST

NAMELISTOOOOOOODOOODOOOOOOOOOO0OO0OO0O00O zZo
ooooooooo

axis_z_init 0 NAMELIST axis_z_half nml O decision 00O ’manual’ 0O
0000000000o00ooooooOoooon

subroutine axis_z_half_manual (DimHalf)
use axis_type_mod, only: axis_type_copy

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: DimHalf ' goooooo
oooo

12.8.7 Return Half Level Data of axis Z from netCDF file

netCOF 0000000000000 OO0OOODOOO00O00OOODOO Z0OO
goooooood

axis_z_init 0 NAMELIST axis_z_half nml O decision O O 0 gtool4 O O
oooooOoOoooOoOoOoOODOOOOOOOO0

subroutine axis_z_half_netcdf (DimHalf)
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Dependency

use type_mod, only: STRING

use axis_type_mod, only: axis_type_copy

use gt4_history,only: HistoryGet

use dc_url , only: UrlSplit

use dc_trace, only: DbgMessage, BeginSub, EndSub

In/Out

type (AXISINFO), intent(inout) :: DimHalf ' goooooo
oooo

12.8.8 Generate Sigma Level from Sigma Half Level.

axiszzmod 000 DO OOOOOO
00 DimHalf 000 0JOoc 0000000000 O0OO0OOOcOOOOOO
0000 DimOOOO0OQOO

subroutine gen_sigma_from_half(DimHalf, Dim)

Dependency

use type_mod, only: DBKIND, STRING, REKIND
use constants_mod,only: RAir, Cp
use dc_string, only: toChar

use dc_trace, only: DbgMessage, BeginSub, EndSub

Input

type (AXISINFO), intent(in) :: DimHalf ! O000Ooc OO0
In/Out

type (AXISINFO), intent(inout):: Dim ' OJD0c OO0

12.8.9 Terminate module

axis.zinit 00000000000 O0O0COOO0OOO0

subroutine axis_z_end
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Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

13 Module varinfo_mod

Developers: Morikawa Yasuhiro

Version: $Id: varinfo.f90,v 1.8 2005/01/19 08:52:45 morikawa Exp $

Tag Name: $Name: $

Change History:

13.1 Overview

This module store Variable Infomation from NAMELIST and Provide.
These Information is expected to be used by io_gt4_out_mod .

NAMELISTOOOOQOOUOOOOOODOOOODODOOOOOOOoOoOn
iogtdoutmod 0D DODOODOODOODOOODODODOOO

13.2 Error Handling
13.3 Known Bugs
13.4 Note

13.5 Future Plans

O0000dddiogtdoutmod DODODODOOOOOOOOOOOOOOO
ooo

13.6 Dependency

use type_mod, only : INTKIND, STRING, TOKEN
use gt4_history, only : GT_HISTORY_VARINFO, GT_HISTORY_ATTR

13.7 Public Interface

private
public :: VAR_INFO ! derived types
public :: varinfo_init, varinfo_inquire, varinfo_end ! subroutines
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13.8 Generic Procedure

interface varinfo_attrs_init
module procedure varinfo_attrs_initO, varinfo_attrs_initl

end interface

13.9 Derived Types

000000000000 (oooooooon)

type VAR_INFO

character (STRING) :: varkey =’ ' OJ0O0OO
character (STRING) 1 file =2 1 OQo0ooooooo
integer (INTKIND) :: StepInterval = 0 ! JOOOOOOO
integer (INTKIND) :: OutputStep =0 ! OO0O0O
type (GT_HISTORY_VARINFO) : : varinfo V' gt4 OOODO
type (GT_HISTORY_ATTR), allocatable &

& 1 oattrs(:) ' 0ogoo

end type VAR_INFO

13.10 Procedure Interface
13.10.1 Initialize module and acquire NAMELIST

O00D0O000OO0OO00OONAMELISTOODOOODOOOONAMELIST O
0ooooo00ooo0oooooooooooooooooooon

NAMELISTOOOOOOOOOOO0OO0OO0O nmlfilemod O nmlfile_init
oo oooobboooooooobouooa
00000000000 nmlfilenit 000000000000 NAMELIST
ooooooog

subroutine varinfo_init

Dependency

use type_mod, only: STRING, TOKEN, INTKIND, REKIND, DBKIND, &
& NMLARRAY

use nmlfile_mod,only: nmlfile_init, nmlfile_open, nmlfile_close

use dc_types, only: GT_TOKEN => TOKEN, GT_STRING => STRING

use dc_trace, only: DbgMessage, BeginSub, EndSub

use dc_message,only: MessageNotify
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NAMELIST varinfo_nml
0000000000000 00d00dO0O0 NAMELIST OO0OOOO var-
inffonml 0000000000000 000O000D00O0O0O00 varkey 00O
0d0oooooooooooooooooooooonn io-gt4_out_mod OO
0000 iogtd out SetVars 0000000000 OODO0OOio_gtd_out_Put
000000oo00oo file000D0O00D0D0OOD0DOOODOOOODOO file
0000000000000 00000000 iogtdoutnml OO 00 de-
faultoutput 00 OO0 O0OO00OO0OOO0OOOOODOODOO

varname, dimnum, dimnames, longname, units, xtype 00000000

goboobooobooood

StepInterval, OutputStep 00 0000000000000 OOOOOOO
O time_mod O time_nml 0 0 0 O Steplnterval, OutputStep 0000000

character (STRING)
character (STRING)

character (GT_TOKEN)
integer (INTKIND)

character (GT_TOKEN)
character (GT_STRING)
character (GT_STRING)
character (GT_TOKEN)

integer (INTKIND)
integer (INTKIND)

namelist /varinfo_nml/ &

& varkey
file

varname
dimnum

dimnames

units

xtype

&

&

&

&

&

& longname
&

&

&

& StepInterval
&

OutputStep

>

>

>

&
&

L5 S = = = =

:: OutputStep

:: varkey =2 ! O0O0O0O

:: file = | JOoOOooooo

:: varname = ’’ ! O00O0O

:rdimmum =0 ! JOOOOO

:: dimnames (NMLARRAY) = >’ | 0O0O0O0O0O
: longname = 7’ ! OO0O0O0OO0O0O

:: units =2 1 gpoooad

11 xtype =2 1 Oggoo

:: StepInterval = 0 ! J0O0OOOO0OO

o!'gogno

oood
ooooboooo

ooo
oooooooo
oooobooog
oooooooo
ooooo
oood

oood
ogboooobooo
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NAMELIST varinfo_attr_nml

00 varattr 00000000 0ONAMELIST 0000 varinfo_attr_nml
gobobooboooboooboooobboobbooobooobooo
gooooooboboooooooooboog

attrtype 1000000000000 OOOQO<URL:http://www.gfd-
dennou.org/arch/gtool4/gt4f90io-current /doc/gt history.htm+#derived _gthistoryattr>
gdbob0000D0arraysize 1 1000000000 0O0OOOOOOO0OO
goooooboooooon

o Ogooogobooog

character (GT_STRING) :: varattr

character (GT_TOKEN) :: attrname = ’° ! OO0

character (GT_TOKEN) :: attrtype = ’’ | 0O0O0O0O

character (GT_STRING) :: cvalue =’ ! 0000 (OO)

integer (INTKIND) 11 ivalue =0 1 gooo o)

real (REKIND) :: rvalue = 0.0 ' Jooo (ooood)
real (DBKIND) :: dvalue = 0.040 ! O0OO0O (COOOOO)
logical :: lvalue = .false.! OOOO (ODO)
integer (INTKIND) 11 arraysize= 0 ' gogoooo

integer (INTKIND) :: iarray(NMLARRAY) = 0 ' 0ooo @wo)
real (REKIND) :: rarray(NMLARRAY) = 0.0 ! 0000 (OOO
oo

real (DBKIND) :: darray(NMLARRAY) = 0.040! O00OO0O (OOO
oo

namelist /varinfo_attr_nml/ &

& varattr , & ' 000000DOO0OO
& attrname , & ' dogd

& attrtype , & ' 0Ogog

& cvalue , & 0000 @o)

& ivalue , & 0000 (oo

& rvalue , & ' 0000 (DOoOooo)
& dvalue , & ' OOOO (DoOoOoo)
& lvalue , & Q0000 @O

& arraysize , & ' 000000

& iarray , & 0000 @oO)

& rarray , & ' OOO0O0O (OOoOoOoo)
& darray 10000 (ooooo»
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13.10.2 Return Variable Information about varkey.

0000 varkkey 0O0OO0O0OD0O0O00O infoO0O0OOstat OOOOOOO
oooDoOooOoDooDooboono o, varkey DOODOODODODODOO 1,
varinfoinit 00 000000000000 O0OCO -10000

subroutine varinfo_inquire(varkey, info, stat)

Dependency

use type_mod, only: STRING, TOKEN, INTKIND, REKIND, DBKIND
use dc_trace, only: DbgMessage, BeginSub, EndSub
use dc_error, only: StoreError, USR_ECHAR

Input

character (*), intent(in) :: varkey ! O00O0O0O
Output
type (VAR_INFO), intent(out) :: info ! VAR_INFO OO
integer (INTKIND), intent(out) :: stat 1 googo

13.10.3 Terminate module

varinfoiinit 00 0000000000000 OOOOOO

subroutine varinfo_end

Dependency

use dc_trace, only: DbgMessage, BeginSub, EndSub

13.10.4 Copy VAR_INFO array.

varinfomod 000000000 ODOOO VARINFOO 1000000
oooooog

subroutine varinfo_copy(from, to)

Dependency
use type_mod , only: STRING, INTKIND
use dc_trace , only: BeginSub, EndSub, DbgMessage
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Input

type (VAR_INFO), intent(in) :: from(:)

Output

type (VAR_INFO), intent(out) :: to(:)

13.10.5 Copy GT_HISTORY_ATTR array.

varinfomod 00000000 O0ODOOCO GTHISTORY ATTR O 10
oboooooboooooo

subroutine varinfo_attrs_copy(from, to)

Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage

Input

type (GT_HISTORY_ATTR), intent(in) :: from(:)

Output

type (GT_HISTORY_ATTR), intent(out) :: to(:)

13.10.6 Initialize GT_HISTORY_ATTR variable.

varinfomod 0000000000 O0OO GTHISTORY ATTR OOO
gooooooo

subroutine varinfo_attrs_initO(attrs)

Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage
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In/Out

type (GT_HISTORY_ATTR), intent(inout):: attrs

13.10.7 Initialize GT_HISTORY_ATTR variable.

varinfoomod 0000000000 OODO GTHISTORY ATTR O 10
doooooooooon

subroutine varinfo_attrs_initl(attrs)

Dependency

use type_mod, only: STRING, INTKIND
use gt4_history, only: GT_HISTORY_ATTR
use dc_trace, only: BeginSub, EndSub, DbgMessage

In/Out

type (GT_HISTORY_ATTR), intent(inout):: attrs(:)

14 Module io_gt4_out_mod

Developers: Morikawa Yasuhiro

Version: $Id: io_gt4_out.f90,v 1.10 2005/01 /19 08:52:36 morikawa Exp
$

Tag Name: $Name: $

Change History:

14.1 Overview

This module output data with gtoold netCDF conventions.
gtoold netCDF OO0 OO OOOOOODOOODOO

14.2 Error Handling

14.3 Known Bugs

e 1000O0DOODODOO Steplnterval 00 00O OO O OHistoryCreate
000000000000 Steplnterval OO OO0OO0OOODOODO
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OO000000D0 Steplnterval 00000000 0OO0OOOOODO
ooooooo

- 0ooo

* 000 Steplnterval 000000000 COO0OCOOOOO
goooooo

14.4 Note
14.5 Future Plans

14.6 Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use axis_type_mod, only : AXISINFO
use gt4_history, only : GT_HISTORY

14.7 Public Interface

private

public :: io_gt4_out_init, io_gt4_out_end ! subroutines
public :: io_gt4_out_SetDims ! subroutines
public :: io_gt4_out_SetVars, io_gt4_out_Put ! subroutines

14.8 Generic Procedure

interface io_gt4_out_Put
module procedure io_gt4_out_Put3Real
module procedure io_gt4_out_Put2Real
module procedure io_gt4_out_PutOReal
module procedure io_gt4_out_Put3Double
module procedure io_gt4_out_Put2Double
module procedure io_gt4_out_PutODouble

end interface

14.9 Derived Types

OO0000000D000000 io-gtd-out_SetVars 00O 0O

type IO_GT4_0UT_VARS
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character (STRING), allocatable :: varkeys(:) ! O0O0O0O
character (STRING)
type (GT_HISTORY)

logical
good

:: file roooooo
:: gt_history ! GT_HISTORY U

: created ! HistoryCreate [

type (I0_GT4_0OUT_VARS), pointer :: next
end type IO_GT4_0UT_VARS

14.10 Procedure Interface

14.10.1 Initialize module and acquire NAMELIST

OO0OOOO0O0OO0OOOONAMELISTOOOOOOOOONAMELIST O
oboooobooooobobooobooboooooboooooboon

NAMELISTOOOOOOOOOOOOOOOO nmlfilemod O nmlfile_init
ooooboooooooboboooooooboboooooboooooooo
OO00000000O0COmmlfileinit 000000000000 NAMELIST

gbooooooad

subroutine io_gt4_out_init

Dependency

use type_mod,
use nmlfile_mod,
use time_mod,
use varinfo_mod,
use dc_trace,

use dc_message,

NAMELIST

only :
only :
only :
only :
only :
only :

REKIND, DBKIND, INTKIND, TOKEN, STRING
nmlfile_init, nmlfile_open, nmlfile_close
time_init

varinfo_init

SetDebug, BeginSub, EndSub, DbgMessage
MessageNotify

ooo0oO0O0O00O0Odfle00000O0OOOODOOOODDOOOOOOOOO
00000000000 gtoold netCDF OOOOOOOOOCOOOOO

goo

character (STRING)
& file
oooo)
& title

& source

&
’result.nc’ , &' 0000000 (O
’GCM Test’ , & 0000
’DCPAM’ , &' 0000 @ooo)
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& institution = ’GFD Dennou Club’ ' g0oo @aoa)

namelist /io_gt4_out_nml/ &

& file , &' 0000000 (Ooooo)
& title , &' 0o0agno

& source , & ! 0000 (OoOOo0O)

& institution ' oooo @moo)

14.10.2 Set Dimension

0000 gtoold netCDF OO0 O0O0O0O0OOOCOOOO0OOOOCOOOO
OOoOoOOOOO0O0O0O0O0ODOOO0O00000000000000 netCDF
oboooooooobooo

subroutine io_gt4_out_SetDims(axis)

Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use axis_type_mod, only : AXISINFO, axis_type_copy

use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage
Input

type (AXISINFO), intent(in) 1: axis

14.10.3 Set Variables

O000oO0o00o0o0O00o0o0o000o00O00000000000B00
00000000000000000 varkey 0000000000000
varinfo_mod O varinfo_init 0 0 NAMELIST varinfonml 000000 0(O
0000000ooooo0oooooooooooooooooooooo)o

subroutine io_gt4_out_SetVars(varkey)

Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING

use time_mod, only : InitTime, DelTime, StepInterval, &
& tvar, ttype, tname, tunit

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : GT_HISTORY , GT_HISTORY_AXIS , &
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& HistoryCreate, HistoryAddVariable , &

& HistoryCopyVariable , &
& HistoryAddAttr, HistoryPut
use dc_string, only : JoinChar
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage
Input
character(*), intent(in) 11 varkey 1 0o0go

14.10.4 Put 3-Dimensional Single Precision Data to net CDF file

0000 varkey D000 xyz_Var 0000 O Ovarinfo.mod O varinfo_init
O NAMELIST varinfonml 00000 varkey 00000000000 DOOO
ooooooooo

O varkey 000 00O varinfo.mod O StepInterval 0 0 0O OutputStep OO
time_mod 0 CwrrentLoop 00000000000 OODOOODOOODOO
0ooooooooOoooooooooooboooooogooooooooo
00000000000 varinfoomod O Steplnterval O 0 O OutputStep O
0000 (D0O00)00000 timemod O Steplnterval O OutputStep
goobodooooobuoooobobuooooooog

e CurrentLoop O Steplnterval OO0 OO0 OO0 000000000

e CurrentLoop O Steplnterval * OutputStep D 00000000000
gooooOoooooooo

subroutine io_gt4_out_Put3Real(varkey, xyz_Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : SteplInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character (*), intent(in):: varkey ' 00ad
real (REKIND), intent(in):: xyz_Var(:,:,:) ! OOOOO
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14.10.5 Put 2-Dimensional Single Precision Data to net CDF file

000 iogtdout Put3Real 00D OD0OODOODOODOODOOOOOOO
2000000000000

subroutine io_gt4_out_Put2Real(varkey, xy_Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : StepInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character(x), intent(in):: varkey 1 god
real (REKIND), intent(in):: xy_Var(:,:) ! OO0OO0O

14.10.6 Put 0-Dimensional Single Precision Data to net CDF file

000 iogtdout Put3Real OO0 O0O0DOOO0O0OOOODOCOOODODOO
oboooooboobooodg

subroutine io_gt4_out_PutOReal(varkey, Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : StepInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character(x), intent(in):: varkey 1 god
real (REKIND), intent(in):: Var | O OO0ODO
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14.10.7 Put 3-Dimensional Double Precision Data to netCDF
file

000 iogtdout Put3Real 00O OO0DOOOO0O0O0OOO0DOOODODOO
JOo0oooooooooog

subroutine io_gt4_out_Put3Double(varkey, xyz_Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : StepInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character(x), intent(in):: varkey 1 god
real (DBKIND), intent(in):: xyz_Var(:,:,:) ! OOO0OO

14.10.8 Put 2-Dimensional Double Precision Data to netCDF
file

000 iogtdout Put3Real OO O0O0DOOO0O0OOOODOOCOODODOO
2000000000000

subroutine io_gt4_out_Put2Double(varkey, xy_Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : StepInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character (x), intent (in):: varkey ' 000
real (DBKIND), intent(in):: xy_Var(:,:) ! OODOOO
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14.10.9 Put 2-Dimensional Double Precision Data to netCDF
file

000 iogtdout Put3Real 00O OO0DOOOO0O0O0OOO0DOOODODOO
2000000000000

subroutine io_gt4_out_PutODouble(varkey, Var)

Dependency
use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use time_mod, only : StepInterval, OutputStep, CurrentLoop

use varinfo_mod, only : varinfo_inquire, VAR_INFO
use gt4_history, only : HistoryPut
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

use dc_message, only : MessageNotify

Input
character(x), intent(in):: varkey 1 god
real (DBKIND), intent(in):: Var ! O0OOOO

14.10.10 Terminate module

iogtdoutinit 0000000 0O0O0OO0ODOODOOOODODOODOOOO
HistoryClose 0 0 0 O O HistoryCreate 0 00000000000 OOO

subroutine io_gt4_out_end

Dependency

use type_mod, only : REKIND, DBKIND, INTKIND, TOKEN, STRING
use gt4_history, only : HistoryClose
use dc_trace, only : SetDebug, BeginSub, EndSub, DbgMessage

15 Module dynamics mod
e Developers: Morikawa Yasuhiro

e Version: $Id: dynamics.f90,v 1.20 2005/01/22 09:30:59 morikawa Exp
$

e Tag Name: $Name: $

e Change History:
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15.1 Overview

Calculate Dynamical Core.
O000oO00o0o0o0000000000000000000000004d
goooooooood

e 0JOODODODO : Governing Equations

— 0000000000000 : Primitive Equations in Spherical

Coordinate
e 00000 : Horizontal Discretization

— 000000 : Spectral Method

* 00000 : Triangle Truncation
* 000 : Transform Method

e 00000 : Vertical Discretization

— o000 : Sigma Coordinate (Arakawa and Suarez(1983))
* Lorenz O 0 : Lorenz Grid

e 0000 : Time Integral

— leap frog: 0 OODOOODO

15.2 Reference

e Arakawa, A., Suarez, M. J., 1983: Vertical differencing of the primitive

equations in sigma coordinates. Mon. Wea. Rev., 111, 34-35.

15.3 Error Handling

15.4 Known Bugs

e J00OODO waNumVis_-wa 0 wa_NumVisScalerwa 000000 SP-
MODELOOOOOOOOOO0OO0OOOO0OO0ODOO0O0O0O00Db0O000
JooooooOoo0oooooooooooooooa
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15.5 Note

15.6 Future Plans

oboooOoboooobobooobOoobooooboooobooono
obooooobooooboobooooboboooooDo

15.7 Dependency

use type_mod, only: STRING, REKIND, DBKIND, INTKIND

15.8 Public Interface

private

public :: dynamics_init, dynamics_leapfrog ! subroutines
public :: dynamics_diagnostic, dynamics_end ! subroutines
public :: dynamics_diffusion ! subroutines

15.9 Procedure Interface
15.9.1 Imitialize module and Calculate Non-Predictional Value.

O0000D0O00000D0o00 allecate 0ODOODOOO0ODODOOO
gboooooboooooboboooboobooboobobooo

subroutine dynamics_init(x_Lon, y_Lat, z_Sigma, r_Sigma)

Dependency
use type_mod, only: STRING, REKIND, DBKIND, INTKIND
use grid_3d_mod, only: im, jm, km

use grid_wavenumber_mod, only: nm

use constants_mod, only: constants_init, RO, Omega, Cp, RAir, &

& TempAve, VisOrder, EFoldTime
use time_mod, only: DelTime
use spml_mod, only: spml_init, xy_Lat, rn

use io_gt4_out_mod,only: io_gt4_out_init, io_gtd_out_SetVars
use dc_trace, only: DbgMessage, BeginSub, EndSub, DataDump

use dc_string, only: toChar
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Input

real (DBKIND), intent(in) &
& x_Lon(:) , & ! intent(in): OOO0O
& y_Lat(:) , & ! intent(in): O00O0O0O
& z_Sigma(:) , & ! intent(in): c OO0 (ODDO) OO
& r_Sigma(:) ! intent(in): c OO0 (OOO) O

15.9.2 Calculate Predictional Values.

gbobobooobooboobobogboooboobobbobn

subroutine dynamics_leapfrog

& ( x_Lon , y_Lat , z_Sigma , r_Sigma , &
&
& xyz_VelLon_b, xyz_Vellat_b, xyz_Vor_b, xyz_Div_b , &
& xyz_Temp_b , xyz_QVap_b , xy_Ps_b ,
&
& xyz_VelLon_n, xyz_Vellat_n, xyz_Vor_n, xyz_Div_n , &
& xyz_Temp_n , xyz_QVap_.n , xy_Ps_n , &
&
& xyz_VellLon_a, xyz_Vellat_a, xyz_Vor_a, xyz_Div_a , &
& xyz_Temp_a , xyz_QVap_a , xy_Ps_a )
Dependency
use type_mod, only: STRING, REKIND, DBKIND, INTKIND
use grid_3d_mod, only: im, jm, km
use grid_wavenumber_mod, only: nm
use constants_mod, only: RO, Cp, EpsVT
use time_mod, only: DelTime, CurrentTime
use spml_mod, only: w_xy, xy_w , xy_GradLon_w, xy_GradlLat_w, &
& w_Div_xy_xy, w_Laplalnv_w, &
& wa_xya, xya_wa, wa_Div_xya_xya, wa_Lapla_wa
use io_gt4_out_mod,only: io_gt4_out_Put
use dc_trace, only: DbgMessage, BeginSub, EndSub, DataDump
use dc_string, only: toChar
Input
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real (DBKIND), intent(in)

t)

t)

t)

t)

t)

t)

t)

&

x_Lon(:)

& y_Lat(:)

5 =

15 = = A = - A R

z_Sigma(:)
r_Sigma(:)

xyz_VelLon_b(:,:,:

xyz_VelLat_b(:,:,:

xyz_Vor_b(:,:,:)

xyz_Div_b(:,:,:)

xyz_Temp_b(:,:,:)

xyz_QVap_b(:,:

xy_Ps_b(:,:)

xyz_VelLon_n(:
xyz_VelLat_n(:
xyz_Vor_n(:,:,:)

xyz_Div_n(:,:,:)

, 1)

9 .

5 .

B

B

xyz_Temp_n(:,:,:)

xyz_QVap_n(:,:,:)

xy_Ps_n(:,:)

Output

real (DBKIND), intent(out)

t)

t)

&

)

)
)

& xyz_VellLon_a(:,:,:)

50 = =

xyz_VellLat_a(:,:,:)

xyz_Vor_a(:,:,:)

xyz_Div_a(:,:,:)

xyz_Temp_a(:,:,:)

xyz_QVap_a(:,:,:)

15 = = 4

L5 S = =

L5 S = = =

intent(in):
intent (in):
intent (in):

intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

! intent(in):

intent (in):
intent (in):
intent(in):
intent(in):

intent(in):

intent (out) :

intent (out):

intent (out) :

intent (out) :

intent (out):

intent (out):
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& xy_Ps_a(:,:) ! intent(out): OOODOO (t+A t)

15.9.3 Calculate Diffusion Term

t-A t 00 000000000000 0O t+A tOOooboooo

subroutine dynamics_diffusion( &

& xyz_Vor_b , xyz_Div_b , xyz_Temp_b , xyz_QVap_b , &

& xyz_Vor_a , xyz_Div_a , xyz_Temp_a , xyz_QVap_a )
Dependency
use type_mod, only: STRING, REKIND, DBKIND, INTKIND
use time_mod, only: DelTime, CurrentTime

use grid_3d_mod, only: km

use grid_wavenumber_mod, only: nm

use spml_mod, only: wa_xya, xya_wa, l_nm

use io_gt4_out_mod,only: io_gt4_out_Put

use dc_trace, only: DbgMessage, BeginSub, EndSub, DataDump

Input

real (DBKIND), intent(in) :: &

& xyz_Vor_b(:,:,:) , & ! OO (t-A t)

& xyz_Div_b(:,:,:) , & ! OO (t-A t)

& xyz_Temp_b(:,:,:) , & ! 00 (-A t)

& xyz_QVap_b(:,:,:) 00 (s-A )
In/Out

real (DBKIND), intent(inout) :: &

& xyz_Vor_a(:,:,:) , & ! OO (t+A t)
& xyz_Div_a(:,:,:) , & ! 00 +A t)
& xyz_Temp_a(:,:,:) , & ! OO (t+A t)
& xyz_QVap_a(:,:,:) VOO0 (e+A t)

15.9.4 Calculate Diagnostic Values.

0000000000000 000000U0O0DUDO0O0DUO0UOO (0O
000U0oo0)00o0ooooooooog
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subroutine dynamics_diagnostic

& ( x_Lon , y_Lat , z_Sigma , r_Sigma , &
&
& xyz_VellLon_a, xyz_Vellat_a, xyz_Vor_a, xyz_Div_a , &
& xyz_Temp_a , xyz_QVap_a , xy_Ps_a )
Dependency
use type_mod, only: STRING, REKIND, DBKIND, INTKIND
use grid_3d_mod, only: im, jm, km

use grid_wavenumber_mod, only: nm

use constants_mod, only: RO, Grav

use spml_mod, only: wa_xya, xya_GradLon_wa, xya_GradLat_wa, &
& wa_LaplaInv_wa, IntLonLat_xy

use io_gt4_out_mod,only: io_gt4_out_Put

use dc_trace, only: DbgMessage, BeginSub, EndSub, DataDump

use dc_string, only: toChar

Input

real (DBKIND), intent(in) :: &

& x_Lon(:) , & ! intent(in): O0O0ODO

& y_Lat(:) , & ! intent(in): OOODO

& z_Sigma(:) , & ! intent(in): c OO0 (DO) OO

& r_Sigma(:) , & ' intent(in): c OO0 (ODOO)0OO

&

& xyz_Vor_a(:,:,:) , & ! intent(in): OO (t+A t)

& xyz_Div_a(:,:,:) , & ! intent(in): OO (t+A t)

& xyz_Temp_a(:,:,:) , & ! intent(in): OO (t+A t)

& xyz_QVap_a(:,:,:) , & ! intent(in): OO (t+A t)

& xy_Ps_a(:,:) ! intent(in): O0OOOO (t+A t)
In/Output

real (DBKIND), intent(out) :: &

& xyz_Vellon_a(:,:,:) , & ! intent(out): OOODODODO (t+A
t)

& xyz_Vellat_a(:,:,:) ! intent(out): OOOOOO (t+A
t)
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15.9.5 Terminate module

dynamics_init [ allocate 0 0000 deallocate 00000000000
ooono

subroutine dynamics_end

Dependency
use type_mod, only: STRING, REKIND, DBKIND, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage

16 Module hs94forcing_mod

e Developers: Morikawa Yasuhiro

e Version: $Id: hs94forcing.f90,v 1.9 2005/01/22 09:23:41 morikawa Exp
$

e Tag Name: $Name: $

e Change History:

16.1 Overview

This module compute heating and dissipation for Held and Suarez(1994)
benchmark integration of a dry GCM.

Held and Suarez(1994) DOO0O0 GCM OOUOOOO0OOOOOOOO
ooooo

16.2 Reference

e Held, I. M., Suarez, M. J., 1994: A proposal for the intercomparison of
the dynamical cores of atmospheric general circuation models. Bull.
Am. Meteor. Soc., 75, 1825-1830.

16.3 Error Handling

16.4 Known Bugs

e 00000 OOOUOODDDDODODODODODDDOD constant-mod O
obooooboooobooboboooooboobobooooooonn
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Held and Suarez(1994) 00 000000000000 O0OOOOOO

gbooobooan

16.5 Note
16.6 Future Plans

16.7 Dependency

use type_mod, only : STRING, DBKIND

16.8 Public Interface

private

public:: hs94forcing_init, hs94forcing, hs94forcing_end

Input

type (AXISINFO), intent(in) :: &

& x_Lon , &' 0000
& y_Lat & 0000
& z_Sigma o000 (@O>OO

16.8.1 0O0O0O0O0O00OO

! subroutines

000000000 xyz_VelLon_phy, xyz_VelLat_phy, xyz_Temp_phy O

goooon

subroutine hs94forcing( &

& xyz_Vellon_b , xyz_VellLat_b , xyz_Temp_b , xy_Ps_b , &

& xyz_VelLon_phy, xyz_VellLat_phy, xyz_Temp_phy

Dependency

use type_mod, only: INTKIND, STRING, TOKEN, REKIND, DBKIND

use constants_mod, only: RAir, Cp, SecPerDay
use grid_3d_mod , only: im, jm, km
use io_gt4_out_mod,only: io_gt4_out_Put

use dc_trace , only: DbgMessage, BeginSub, EndSub, DataDump
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Input

real (DBKIND), intent(in) :: &

& xyz_Vellon b(:,:,:) , & ! OODOOO0O (t-A t)
& xyz_Vellat_b(:,:,:) , & ! OOOO0O0O (t-A t)
& xyz_Temp_b(:,:,:) , & ' OO0 (t-A t)
& xy_Ps_b(:,:) ' DO0Oo0oo (t-A ©)

Output

real (DBKIND), intent(out) :: &

& xyz_VelLlon_phy(:,:,:) , & ! OOOO0ODOOCOOODOO
& xyz_Vellat_phy(:,:,:) , & ! DOOO0DOOOOODOO
& xyz_Temp_phy(:,:,:) ' Jooooooboo

16.8.2 Terminate module

hs94forcing_init O allocate 0 0 0 0O 0O deallocate 0 00O

subroutine hs94forcing_end

Dependency

use type_mod, only: STRING, DBKIND, INTKIND
use dc_trace, only: BeginSub, EndSub, DbgMessage
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