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Design and implementation tests of a dynamical core for a general circulation model
with a flexible and readable source code
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Aiming for an atmospheric general circulation model (GCM) with readability and flexibility, a dynamical core is
newly designed and implemented. Readability and flexibility are expected to be increased by the use of advantageous
features of Fortran90 and by proposing a programming style. The programming style is to help us imagine the corre-
sponding equations of the original physical system. The implemented dynamical core is examined by the benchmark
test for GCM dynamical core proposed by Held and Suarez (994 cording to the results of 1200 day integration

with the horizontal resolutions of T21, T42, and T63, it is confirmed that the Hadley circulation and mid-latitudinal

disturbances are well expressed.
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ISPACK (&, 2005) NetCDF Library (Unidata, 2005)

Fig.1 The structure of DCPAM
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Fig. 2 An example of coding in AGCM5
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Fig. 3 An example of coding in DCPAM
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program sample
use gtd_history

call HistoryCreate( &
file="sample.nc’, title="gtd4_history’, &
(h) . diTs:(/'x','t'/), dimsizes=(/30,0/)

. call HistoryAddVariable (
(@) varname="temp’, dims=(/"x","t' /), ....)

call HistoryGet (
G) filename="init.nc’
varname="temp', array=xyz_Temp_b)

[E%Fsﬁ?,éfn‘)l/— 71
(k)E céll HistoryPut (

_ varname= 'temp', array=xyz_Temp_b)
(RIS L—T &bY]
0 Ecall History GClose

stop
end program sample

Fig. 4 An example of input and output code by using gt4f90io
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I= Module module_name_mod : Sample module
; * Developers: Yasuhiro MORIKAWA

;:: Overview

; module_name_mod DIHEE

module module_name_mod
implicit none

I== Public Interface
i
private

public :: module_name_init
public :: module_name_end

| subroutines
| subroutines

I== Procedure Interface

;zzwmwﬂmmMMgmmJMti%91—»@@%&

ENMHWTilﬁL\7D—N»%§EaHmmeTéo

subroutine module_name_init (inchar, outint)
l====|nput
?haracter(*) , intent(in) :: inchar

I==== Output

!
integer (INTKIND), intent(out) :: outint

end subroutine module_name_init
end module sample_mod

Fig. 5 An example of Fortran90 source code in which
comments written by RD format are embedded

Module module_name_mod : Sample module
of RD in F90 source code.

. Developers; Morikawa Yasuhira

Overview

module_name_mad OifE

Public Interface

Private
public oI moedule_name_init,; module_name_end ! subroutines
public I moedule_name_func L functions

public = datal, data? I wariables

Procedure Interface

Psubroutine module_name init: £372 —b o L

NAMELIST AL, 90— JLESF allocate 335,

subroutine module_name_init{inchar, outint, inoutdata, inoutdb) |

Input

character (¥] . intent(in) I: inchar U Input Character ‘

Output

integer (INTKINDY, intent{out] :: owtint ! Output Integer ‘

Fig. 6 An example of HTML documentation automati-
cally generated from Fig.5
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Y
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08 |- 4
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CONTOUR INTERVAL = 4.000E+00  ;1can) 1on:0..358.125
(mean) time:1.728e+07..1.03594
(b |
%0
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Fig. 7 The zonal-mean zonal wind produced by (a) T63
DCPAM and (b) T63 spectral model of Held and Suarez
(from Held and Suarez(1994)). Both are 1000-day means.
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