Model Description

1.1 Governing equations

The vertical coordinate (eta) is defined by:

P—pr . Pref(Z)—Pr
Ps—Pr o Pref (0) — pr

The horizontal equations of motion in the n system may be expressed by

The thermodynamic energy equation (the first law of thermodynamics)

dT wal
f— . = 1.2
i G +Q; w=dp/dt (1.2)

The mass continuity equation in the n system is

0 [(dp op d /.0p
g (P AvERY L 2 (R2P) = 1.
6n(0t)+m” (Van)+6n (nan) ° (13)
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1.2 DIVHOA equationsand code

Subroutine DIVHOA calculates divergence correction DC, divergence DIV and horizontal pressure advection
in the thermodynamic equation (horizontal part of omega-alpha).

DIV = DC+ [y, - (VAp) (1.4)
oT a
E_'“—i_c_pv"jp (15)

The finite-difference equations take the form

0.88w [(AX)2,,(A%)?]
B ANtAXDY

DC = (M -17)

where

Gy rTY
. Nl v - . N v ]
FI:AXny—FAyPXf ; le :AXI(D +[_)—n szpn ; Py!:AerD —I—_p—r] A,ypn

(o (wayBp") + &y (woisp') )

1
1 3
+§ (A% (WXYEXJ) +Oy (m%m/))

if (sigma) then
do j=1,jm
do i=1,im
filo(i,j)=fis(i,j)
pdsl (i,j)=pd(i,])
end do
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end do

el se
do j=1,jm
doi=1,im

filo(i,j)=0.0
pdsl (i,j)=res(i,j)*pd(i,j)
end do
end do
end if

do I=1,Im

do j=1,jm

do i=1,im
div(i,j,1)=0.0
ongal f(i,j,1)=0.0

end do

end do

end do

do j=1,jm

do i=1,im
adpdx(i,j)
adpdy(i,j)

end do

end do

=0.0
=0.0

R T main vertical integration loop---------------------------
vert loop: do I=Im1,-1

do j=1,jm
do i=1,im

dpde(i,j)=deta(l)*pdsl(i,]j)
rdpd(i,j)=21.0/dpde(i,]j)

end do

end do

87 = £ (DPDE(i+iwi(]) ) + DPDE(i-+ ve(]) }}) = SADPDX(i.

NI -
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do j=1,jm

do i=1+ihe(j),im-ihw(j)
adpdx(i,j)=dpde(i+ivw(j),])+dpde(i+ive(j),]j)

end do

end do

Ap’ = = (DPDE(i, j — 1) + DPDE(i, j + 1)) = %ADPDY(i, j)

N -

do j=2,jm1

doi=1,im
adpdy(i,j)=dpde(i,j-1)+dpde(i,j+1)

end do

end do

RTy RT,

N—APEL —Y=__Y
P P APEL

—RTOP @"= %FIM

do j=1,jm

do i=1,im
apel (i,]j)=pt+aeta(l)*pdsl(i,j)
rtop(i,j,l)=r*t(i,j,l)*(1. 0+0.608*q(i,j,!|))/apel (i,j)
fiupk=filo(i,j)+rtop(i,j,!)*dpde(i,j)
fim(i,j)=filo(i,j)+fiupk
filo(i,j)y=dfl (I')y+htn(i,j,1)*(fiupk-dfl(l))

end do

end do
____________ di agonal contributions to pressure gradient force
~x 1 Ca . 1 .

Ap =E(DPDEU+HEULJ+1}+DPDEUJD=:EADPDNEOJ)

— 1 11 T o 11 o
A D" :AXIEFIM = EE[Z(FIM(H—Ihe(J),J—I—l) —FIM(i, )] = EEPNE(I,j)
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X

i WP ——[2(RTOP(|+|he(J) j+1,1)+RTOP(, j,1))]

(APEL(i +ihe(j), j+1) — APEL(i, j))
11

= 55CNE(i; )

R 1 L engg ) - 11
Ap — ol A%p-—ZADPDNEUd)ZZCNEUJ) 222PCNE(])

do j=1,jm1

do i=1,imtvw(j)
adpdne(i,j)=dpde(i +i he(j),]+1)+dpde(i,j)
pne(i,j)=2.0*(finm(i+ihe(j),j+1)-fim(i,j))
cne(i,j)=2.0*(rtop(i+ihe(j),j+1,1)+rtop(i,j

i,j,1)) &
*(apel (i +ihe(j),j+1)-apel (i,j))
pcne(i,j)=cne(i,j)*adpdne(i,j)

end do

end do

Es/

NlH

(DPDEO+4hdJ)j—l}+DPDEU,D)::EADPDSEUJ)

A_ya”:A_y§F||v|:%%[2(F|M(i+ihe(j),j—1)—F||v|(i,j))]:%%PSE( i)
ud 11
o &yP' =55 [2(RTOP(i +ihe(j),j ~1,1) + RTOP(, .1))]
(APEL(i +ihe(}), j — 1) — APEL(i, j))
11
—-EECSE( )
R 1 _ 111
Ap o A_yP ::EADPDSEUJ)——CSE

22 (i,j) = EEEPCSEUj)
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do j=2,jm

do i=1,im-ivw(j)
adpdse(i,j)=dpde(i+ihe(j),j-1)+dpde(i,j)
pse(i,j)=2.0*(finm(i+ihe(j),j-1)-fim(i,j))
cse(i,j)=2.0*(rtop(i+ihe(j),j-1,1)+rtop(i,j,l)) &

*(apel (i +ihe(j),j-1)-apel (i,j))

pcse(i,j)=cse(i,]j)*adpdse(i,j)

end do

end do

=Y
M=Ay (qu’r“r— Axp”) + Ay (AVCD +%ﬂ A yP”)

=My (——PNE+——CNE)+A)/< 22CSE)

11 PN (i), i) — PNE(i, J—l)+CNE( wv(j), j) —CNE(i, | —1)
T 22\ +PSE(i 4 ivw( )J)—PSE(=J+1)+CSE( (j),j) CSE(i,j+1)
11

=322f¢

do j=2,jm1
do i=1+ihe(j),im1l
pexc(i, j)=vbmB(i,j)*vtn(i,j,l)*(pne(i+ivw(j),]) &
+ene(i +ivw(j), j)+pse(i+ivw(j),]j)+cse(i+ivw(j),.]) &
-pne(i,j-1)-cne(i,j-1)-pse(i,j+1l)-cse(i,j+1))
end do
end do

0.88w [(AX) mln(AX) 2]
B ANtAXNY
= WPDAR (PCXC(i+ihe(j), j) + PCXC(i +ihw(j), ) ~ PCXC(i, j + 1) — PCXC(i, j — 1))
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do j=3,jm2
do i=2,iml+ivw(j)
div(i,j,l)=deta(l)*wpdar(i,j) &
*(pexce(i +ihe(j),j)-pexc(i,j+1) &
+pexc (i +ihw(j),j)-pexe(i,j-1))
end do
end do

R lat & long pressure force conponentS------------cmonon---
do j=2,jm1
do i=1+ihe(j),imtihw(j)
dcnek=cne(i +ivw(j),j)+cne(i,j-1)
dcsek=cse(i +ivw(j),]j)+cse(i,|+1)
pcew(i,j)=(dcnek+dcsek) *adpdx(i,j)
pcns(i,j)=(dcnek-dcsek) *adpdy(i,]j)
end do
end do

uAy=UDY ; vAx=VDX

do j=1,jm
do i=1,im
udy(i, j)=dy*u(i,j,I)
vdx (i, j)=dx(i,j)*v(i,j,I)
end do
end do

uAﬂﬁ?::UDYUJ)%ADPDXU,D::%FEMKLD

\Aﬂﬁ?:VDx@D%ADHmﬁJ)=%FN$LD
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do j=2,jm1

do i=1+ihe(j),im-ihw(j)
few(i,j)=udy(i,j)*adpdx(i,j)
tew(i,j)=udy(i,j)*pcew(i,])
fns(i,j)=vdx(i,j)*adpdy(i,]j)
tns(i,j)=vdx(i,j)*pcns(i,j)

end do
end do
R R di agonal fluxes and diagonally averaged wind-------------

______iy__% 1 S o 1 -

uAy+VvAX Ap® = z(UVD(|+|he(J),J)+UVD(|,j+1))§ADPDNE(|,J)

11 o
= —--FNE
do j=2,jm2
doi=1,im1l

pvnek=(udy(i +i he(j),]j)+vdx(i+ihe(j),j))+(udy(i,j+1)+vdx(i,j+1))
fne(i,j)=pvnek*adpdne(i,j)
tne(i,j)=pvnek*pcne(i,j)*2.0

end do

end do

Wy A A = %(UVD(i +ihe(j), ) +UVD(i, j — 1)) %ADPDSE(i, i)

11 o
= EEFSEUaD
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do j=3,jm1

doi=1,iml
pvsek=(udy(i +i he(j),j)-vdx(i+ihe(j),j))+(udy(i,j-1)-vdx(i,j-1))
fse(i,]j)=pvsek*adpdse(i,|)
tse(i,])=pvsek*pcse(i,j)*2.0

end do
end do
et
s —(AX(uAyAp)+Ay(vAxA ))
+§ (AX: (uAy+vA Ap )-l-Ay( +vAx Ap ))
1 1
1 §<AX 2FEW)+Ay<2FNS>)
ZAMW -+§(A% ——FNE) (%%FSE))
111 F W (i+ihe(j),j) —FEW(i+ihw(j), ) + FNS(, j+1) — FNS(i, j — 1)
2AxAy32 +FNE(, j) —FNE(i +ihw(j), j— 1) + FSE(i, j) —FSE(i +ihw(j), j+1)
R T hori zontal part of onega-al pha & divergence--------------
do j=3,jm2
doi=2,iml

hn(i,j)=htm(i,j,l)*hbm2(i,]j)
omgal f(i,j,l)=(tew(i+ihe(j),j)+tew(i+ihw(j),j)+tns(i,j+1) &
+tns(i,j-1)+tne(i,j)+tne(i+ihw(j),j-1)+tse(i,j) &
+tse(i+ihw(j),j+1))*rdpd(i,j)*fep(i,j)*hn(i,j)
t(i,j,l)y=omgal f(i,j,I)+t(i,j,I)
div(i,j,l)=(((few(i+ihe(j),j)+fns(i,j+1)+fne(i,j)+fse(i,j)) &
-(few(i+ihw(j),j)+fns(i,j-L)+fne(i+tihwm(j),j-1) &
+fse(i+ihw(j),j+1)))*fdiv(i,j)+div(i,j,l))*hn(i,j)
end do
end do

end do vert _| oop

end subroutine divhoa
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1.3 PGCOR eguations and code

ou 0d RT,0p

ot X p ox fev (1.8)
ov 0d RT,0p

e T _2vZF 1.7
ot oy poy (1.7)
ou ov

where PGF, and CF are pressure gradient force, and Coriolis force in x direction. For pressure gradient force
explicit time scheme is used, while for Coriolis force trapesoidal scheme is used.

At
u' = U4 PRI+ — fe (V14 V)
At

_\ g1 -1
Vi =V PGRy -5

fo (U™ 4 u")

This set of equations is solved for u® and V'.

Ut =u"t+PGFI T+ F (V4 VY)
Vi=V PRS- F (U )

u'=UP+FV u' = (FVP+UP)/ (1+F?)
Vi=VP-FU Vi =VP-FU

where UP = u™~1 4+ PGR/~*+ Fvi~t and VP = v= + PGF/ ! — Fu™.

-2 1-1

e M—— G
1[—y T — TRTY
3 (A%cb” Jrrj—nV AP +0 @ +p—nv A yp" )
PGFI ! = a

3Ap

N — RS R
= N e -
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_ 7)/ 7%
y —x
;(m@” +% AP! —D_y®" —% A_yP" )

At
PGF 1=
Y y P
+ 2 |2 8 +8p R ap —Bp A, —BF Y Ay
Ap=DPDE —~ —_-_ _RDPD
P= Ap DPDE

do j=1,jm

do i=1,im
dpde(i,j)=pdsl(i,j)*deta(l)
rdpd(i,j)=1.0/dpde(i,]j)

end do
end do
—x 1 : T 1 .
Ap' = 5 (DPDE(i +ivw(j), j) + DPDE(i +ive(j),])) = EADPDX(l, i)
1 1 -
ZE %(DPDE(J—l}+DPDEUJ—%D):%ADPDYUJ)
1 1 .
do j=3,jm2
doi=2,iml

adpdx (i, j)=dpde(i+i vw(j),]j)+dpde(i+ive(j),])
adpdy(i,j)=dpde(i,j-1)+dpde(i,]j+1)
rdpdx(i,j)=1.0/ adpdx(i,j)
rdpdy(i,j)=1.0/ adpdy(i,j)

end do

end do

11
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RT, R, 1
N—APEL —Y=_—Y _RTOP ®'=ZFIM

P P APEL 2

do j=1,jm

do i=1,im

apel (i,]j)=pt+aeta(l)*pdsl(i,j)
rtop(i,j,l)=r*t(i,j,l)*(1.0+0.608*q(i,j,l))/apel(i,j)
fiupk=filo(i,j)+rtop(i,j,!)*dpde(i,j)
finm(i,j)=filo(i,j)+fiupk
filo(i,j)y=dfl (I)y+htn(i,j,1)*(fiupk-dfl(l))

end do

end do

Ap' = %(DPDE(i +ihe(j), j+1)+DPDE(i, ) = %ADPDNE(L j)

— 1 11 . . 11 .
Axf(Dn:AXIEFlM:EE[Z(FlM(I—l—Ihe(j),]—|—1)—F||V|(I,]))]:EEPNE(I,j)

w1 11 o111 o
Ap DD = 5ADPDNE (i, )5 5PNE(i, J) = 5 5 5 PPNE(i, )

¥
RL, . o 11
o &P =33
(APEL(i +ihe(]),j+1) —APEL(i, j))
11 .
—EECNEUJ)

[2(RTOP(i +ihe(j), j+1,1) + RTOP(i, j,1))]

__RT*

111
Apﬁ

1 11
a1 11 o111 .
A¢P" = SADPDNE(i, )5 5CNE(i, ) = 5 5 5PCNE(;, })
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do j=1,jm1

do i=1,imHivw(j)
adpdne(i,j)=dpde(i+i he(j),]j+1)+dpde(i,j)
pne(i,j)=2.0*(finm(i+ihe(j),j+1)-fim(i,j))
ppne(i,j)=pne(i,j)*adpdne(i,j)
cne(i,j)=2.0*(rtop(i+ihe(j),j+1,1)+rtop(i,]

*(apel (i +ihe(j),j+1)-apel (i,j))

pcne(i,j)=cne(i,j)*adpdne(i,j)

1)) &

end do

end do

—v 1 1 ..

Ap = E(DPDE(|+|he(J) 1) + DPDE(i, ])):EADPDSE(I,])

A_y@”:A_V%FIM:%%[Z(FIM(iHhe(j),j—1)—FIM(i,j))]:%%PSE(i,j)
5n 5 L L1 111

Ap'A_yd' = 2ADPDSE( J)ZZPSE( )= 222PPSE( i)

=Y

RT, —pn_ll

ol _yP'= EE[Z(RTOP(H—ihe(j),j—1,|)+RTOP(i,j,I))]

(APEL(i+ihe(j),j — 1) — APEL(i, j))
11

= 55CSE(i,))

—RTV'
Ap n_1 11 _ il
Bp' o' AP = FADPDSE(I, )5 5CSE( ) = 5 55 PCSE( )

do j=2,jm

do i=1,imHvw(j)
adpdse(i,j)=dpde(i+ihe(j),j-1)+dpde(i,j)
pse(i,j)=2.0*(finm(i+ihe(j),j-1)-fimi,j))
ppse(i,j)=pse(i,]j)*adpdse(i,j)
cse(i,j)=2.0*(rtop(i+ihe(j),j-1,1)+rtop(i,j,l)) &

*(apel (i +ihe(j),j-1)-apel (i,j))

pcse(i,j)=cse(i,]j)*adpdse(i,j)

end do

end do

13
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AT — %%WV ~ 1L oNEG+iw(), ) + PNEG, | — 1)) = %%%DPNE

¢ 11— 111 o . 111
A_y@ :EEPSEX,:——E(PSE(I—}—IWV(j),J)+PSE(|,J—|—1))—

—ZZIDP
227°7E

—y —X 111 111 111 o
AD +A =55 5DPNE+ 55 5DPSE = 25 SPEW(i, |)

—y — 111 111 11
MDD —A_y @ = 555DPNE~

1

22207 =532 0D

==X

R 1 y o . 111

BV A" = ZZCNEY = 22 (CNE NE(i,j — 1)) = = ==DCNE

X

p—y

R, 11, 111 o . 111
RL ) +R—TVXIA o = oene+ i peee = 2 pcpwi )
o P T AP =537 222 ~ 222 2

\)/ v

X X

% s T

— _p_nV APl = %%%DCNE— EEEDCSE = }11

222 555 CNSL )
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do j=3,jm2

do i=2,iml
dpne=pne(i +i vw(j),])+pne(i,j-1)
dpse=pse(i +i vwW(j), ) tpse(i,] +1)
pew(i, j)=dpne+dpsE
pns(i,j)=dpne-dpse
dcne=cne(i+ivw(j),j)+cne(i,j-1)
dcse=cse(i+ivw(j),|j) +tcse(i,]+1)
pcewi,j)=dcne+dcse
pcns(i,j)=dcne-dcse

end do
end do
1/111 ot
( ~PCEW + lllpcws)
PGFF4———£¥— 3\222 222
X 2Ax 2 (111 __ v 111y 111__ . 111__ __
—x | =5 PPNE’ + ---PCNE ———PPSE ---PCSE
3Aﬁ(<222 +222 +222 +222 )
—————————————— update u and v (coriolis & pgf)--------------------------
do j=3,jm?2
doi=2,im1l

dpf nek=((ppne(i +ivw(j),j)+ppne(i,j-1)) &
+(pene(i+ivw(j),j)+pcne(i,j-1)))*2.0
dpf sek=((ppse(i+ivw(j),]j)+ppse(i,j+1)) &
+(pcse(i+ivw(j),j)+pcse(i,j+1)))*2.0
dpfew(i, j)=dpf nek+dpf sek
dpfns(i,j)=dpfnek-dpfsek
end do
end do

do j=3,jm?2

doi=2,iml
fOk=u(i,j,!)*curv(i,j)+f(i,j)
v(i,j)=vtr(i,j,l)*vbnR(i,j)
upk=(dpfew(i,j)*rdpdx(i,j)+pcew(i,j)+pew(i,j))*cpagfu(i, J)+f0k*v(|, ) +u(i g, )
vpk= (dpfns(i j)*rdpdy(i,j)+pcens(i,j)+pns(i,j))*cpgfv-fOk*u(i, I)+v(|, I)
utk=u(i,j,I)
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vtk=v(i,j,I)
u(i,j,)=((f0ok*vpk+upk)/ (fOk*fOk+1.0)-u(i,j,l)) &
“vi(i,j)+u(ij, 1)
v(i,j,)y=(vpk-fOk*u(i,j,l)-v(i,j,1)) &
*vm(i,j)+v(i,j, 1)
end do
end do
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1.4 HZADV equations and code

14.1 Temperature

a—T:...—V-DT
ot S——
ADT

T(r—l+n1\/§/2)* — TT—l_l_ \/EADTT_:L

TT—1+ﬂ1 — TT—l + 2ADT (T—1+n1\/§/2)*

-1

o
3 (wayBp'aT +vAxApyAyT’)

(- 1+mv2/2)" _ -1 _ V2t y g
N 20xAyAp 2 [ oAv v AnY ERTNVERVINAIN: 4 ’
+5 | VAY+VAX Ap AT + —UAy+VAX Ap” AyT

— X — y (rfl+n1\/§/2)*
3 (wyBp AT +vAxApyAyT’)
niAt

TT_1+n1 — TT—l _ " X 7 y
DXAYAP | 42 (uAy+—vAxy AP DT+ —Uby+vAX Bp Ay T )

o
%(uAyApXAXT +vAxApyAyT’)

ADT At X y
= - I 22 Y 2 Y
20x0yAp | 42 (uAy—I—vAxy Ap' DT+ uby+VvBX Ap AT )
Ap=DPDE — —_-_ _RDPD
P= Ap DPDE

do j=1,jm

do i=1,im
dpde(i,j)=pdsl(i,j)*deta(l)
rdpd(i,j)=21.0/dpde(i,]j)

end do

end do
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Ap" = = (DPDE (i +iwv(j), j) + DPDE (i + ive(j), j)) = %ADPDX(LJ')

N -

do j=1,jm

do i=1+ihe(j),im-ihw(j)
adpdx(i,j)=dpde(i +i vw(j), ) +dpde(i+ive(j),])
rdpdx(i,j)=1.0/adpdx(i,j)

end do
end do
— 1 .. . 1 .

do j=2,jm1

do i=1,im
adpdy(i,j)=dpde(i,j-1)+dpde(i,j+1)
rdpdy(i,j)=1.0/adpdy(i,j)

end do

end do

uly = UDY

VAX =V DX
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do j=1,jm

do i=1,im
udy(i,j)=ust(i,j)*dy
vdx(i,j)=vst(i,j)*dx(i,j)

end do

end do

uAyAp = UDY(i, j)%ADPDX(i, i) = %FEW(i, )

UAVADAT = %FEW(i, i) (TST (i +ive(}), j) — TST(i +iw(]), j)) = %TEW(i, 0

do j=1,jm
do i =1+i he(j),imH hw(j)
few(i,j)=udy(i,j)*adpdx(i,j)
tew(i,j)=few(i,j)*(tst(i+ive(j),j)-tst(i+ivw(j),j))
end do
end do

VAXAP' = VDX (i, j)%ADPDY(i, j) = %FNS(i, )

VAXAP AT = %FNS(i, PD(TST(i,j+1)—TST(i,j—1)) = %TNS(i, i)

do j=2,jm1
do i=1,im
fns(i,j)=vdx(i,j)*adpdy(i,j)
tns(i,j)=fns(i,j)*(tst(i,j+1)-tst(i,j-1))
end do
end do

19
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R R di agonal fluxes and diagonally averaged wind-------------

Ay +VvAX =UDY (i, j) +VDX(i, j) = UVD(i, j)

do j=2,jm1
do i=1,im
uvd(i, j)=udy(i,j)+vdx(i,j)

end do
end do
7)(3/_% 1
uAy+VvAX Ap® = 2(UVD(+|he(J) j)+UVD(,j+1))
1
E(DPDE( j)+DPDE(i +ihe(j),j+1))
11 .
= EEFNE(l,J)
A ad A5 11 C . 11
UBY -+ VDX B AT = 5 FNE(), ) (TST (i +ihe(j), j+1) = TST(i, j)) = 5 5 TNE(i, })
do j=2,jm1
doi=1,im1l

fne(i,j)=(uvd(i+ihe(j),j)+uvd(i,j+1)) &
*(dpde(i,j)+dpde(i+ihe(j),j+1))
tne(i,j)=fne(i,j)*(tst(i+ihe(j),j+1)-tst(i,j))

end do
end do
“Wy B AP = - (UVD(i+ihe(j), }) +UVD(i, 1))

(DPDE(i, j) + DPDE(i +ihe(j), j — 1))
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N S 1 .. .. . .. 11 ..
—uAy-l—vAxX’ApyAy«T = %EFSE(I, (TST(i+ihe(j),j—1)—TST(i,j)) = EETSE(I’ i)

do j=2,jm1

doi=1,im1l
fse(i,j)=(tenp(i+ihe(j),j)+tenp(i,j-1))*(dpde(i,]j)+dpde(i+ihe(j),j-1))
tse(i,j)=fse(i,j)*(tst(i+ihe(j),j-1)-tst(i,j))

end do

end do

AoT_ it 11 (TEW 4+ TNS)
~ 2nayap | +333(TNE +TEY)

n At 111[ (TEW(i+ihw(]j), )+ TEW(i+ihe(j), ) + TNS(i,j — 1)+ TNS(i, j+ 1))

AT = = AxyAp3272 | +(TNE(i+itw(]), j — 1) + TNE(, |) + TSE(i, ) + TSE(i+itw(), | +1))

do j=3,jm2
do i=2,im1+ivw(j)
adt (i,j)=(tew(i+ihw(j),j)+tewi+ihe(j),j)+tns(i,j-1)+tns(i,j+1) &
+tne(i+tihw(j),j-1)+tne(i,j)+tse(i,j)+tse(i+ihw(j),j+1)) &
*rdpd(i,j)*fad(i,j)
end do
end do

1.4.2 Wind (velocity components)

ou

—=...—v-0
o v-Ou
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1. Model Description

ov
i —v-Qv
u(rfl+nl/2)* —utl_

W1

_1+I’]1/2)* — V‘[—

1_

Ny At
20XAYAD

N At
20XAYAD’

1 ——xX X Tyx Yy
3 | VAYAp" Agu +VAXAp Ayu>

/

X ————D ] y
+2 (uAy—kvAxyApxl Aygu —|——uAy+vAxXApy'yAy«u

1 ———xX X Tyx Yy
5 | VAYAp™ Ayv + VAXAp Ayv)

)

X ——D y
+2 (uAervAxyApX' Y, +—uAy+vAxXApyyAyv )

-1



1.5 PDTE equations and code

19ps op\ 0 (.0p) _
Ns ot T <V6n>+6n (nan -

subrouti ne pdte()

use
use
use
use
use
use

par net a
ctlblk
masks
dynam
vrbls
contin

integer :: i, j, |

real, dinension(l:im1l:jm :: pret,

'l start subroutine pdte

dps /ns ( ap)
== O-{v=—)d
0 on e

ot

LM
pr=p, ' At ZD (viap)'t
|=

iD-(V|Ap|) =DIV(I,J,L)
=1

do [ =2,Im

do j
do i

end
end
end

=1,jm?2
=1,im

rpsl

div(i,j,1)=div(i,j,-1)+div(i,j,!)

do
do
do

1.5. PDTE equations and code
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24 1. Model Description

LM
- z 0. (viAp) = —DIV(1,J,LM) = PSDT(l,J)
=1
do j=2,jm1
doi=1,im

psdt (i,j)=-div(i,j,Im
pret(i,j)=psdt(i,j)*res(i,j)
rpsl (i,j)=1.0/pdsl (i,])

end do

end do

LM
f=——1 s __0s ZD-(VIADI)
Ps—Pr Ot ps—pr &
R LR R conputation of etadt-------------“-““--“--
do I=1,Im1
do j=2,jm1
do i=1,im

etadt (i,j,l)=-(pret(i,j)*eta(l+1)+div(i,j,1))*htn(i,j,[+1)*rpsl(i,j)
end do
end do
end do

M o vert i) _ o (0p .0p
i +vert|calpartof(Cp>_cp<6t+nan)

omgal f(i,j,1)=ongal f(i,j,1)-div(i,j,L)*rtop(i,j,1)*ef4t
t(i,j,)=t(i,j,1)-div(i,j,1)*rtop(i,j,1)*ef4t

end do

end do

do =2, Im1



1.5. PDTE equations and code

do j=3,jm2

do i=1,im
onmgal f(i,j,l)=omgal f(i,j,lI)-(div(i,j,l-2)+div(i,j,I))*rtop(i,j,!|)*efdt
t(i,j,1)=tCi,j,1)-(div(i,j,l-1)+div(i,j,l))*rtop(i,j,!)*ef4t

end do

end do

end do

do j=3,jm2

do i=1,im
ongal f(i,j,Im=ongal f(i,j,Im+(pret(i,j)-div(i,j,Im21))*rtop(i,j,|m*efdat
t(i,j,Im=t(i,j,Im+(pret(i,j)-div(i,j,Im21))*rtop(i,j,Im*ef4t

end do

end do

do I=Im2,-1

do j=1,jm2

doi=1,im
div(i,j,)=div(i,j,l)-div(i,j,I-1)

end do

end do

end do

end subroutine pdte
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