Pressure [hPa]

Pressure [hPa]

JJA (81—-10)

(a) T [K] (b) © [K] (c) u [m/s] (d) Vres [Mm/s]
1 L1 | L1 | |1 | L1 | L1 | 1 |1 | |1 | | 1 ! | \' L | | | | | L | L1 |
\—’\——1800\ l l\\l\‘ll:ll \\ , // ; // / |
| e I > I
2 | | P 1400— ——— 1 | [T ,j/// / /// I o v b
] = *V_\——i—"]z\, ] m oy / ] _ / ’\ ~ B
00 —— I - )
5 - f::::::::7655122222221::::::£ e Hm\//OC/ S \l/"f7 ««V03 -
= S S oy s B S A I, =
° \W’Q I Q/’ R
4 - ] - | o'/ - | ] / ~ O -
20 i i 7_\600 C ] S \\\\\ (}\,////4/ T //\ p i
.—\ ~ -
. - —\/_/K— . S o T . \ o W -
%0 5 - - &\ 1 —~00F 4 L T =
100 3 e TN e N . = e O 5\9’—;‘:\\{@ -
VAR o=\ /,_»
i L L Loy 77 /\ L =it
200 - - \\\\ (E% vy o) B -
i . I / L V™ L
[ \ < \
500 -] ] / Eo e s =02~ E
= i i AV F NS S ; =
1000 = E E :\/\ PPN E JNAN~==7<.#2 = =
T | T | T | T | T | T T | T | T | T | T | T T | T | T | T | T | T
90°S 60°S 30°S EQ 30°N 60°N 90°N90°S 60°S 30°S EQ 30°N 60°N 90°N90°S 60°S 30°S EQ 30°N 60°N 90°PN90°S 60°S 30°S EQ 30°N 60°N 90°N
(f) Wres from Wyres [mm/s] (g) Vyres [kg/m/s] (h) VYywres [kg/m/s]
1 | ”\/\//l | L1 | (. | (. | L1 | 1 | |
n
2 7 - Aur IR,
i L] ey, L i
] . S 1T LN B
5 1 - - :“”[\'/ Eodme o -
E E 3 E Jm' EoJmv E
10 3 S == —w B
Vol 11
20 - S . N NN S =
| I I @nl/ 0 i //// L
N - -y = B
%0 7 - - E,\//’/}////// - :I/I/'/'/// ,/ S =
100 = = = i, S VSRS =
'y s "
200 - - I I TR -
AR y e Ee /) '\*\—:-—_é"
1 C AN - == - EEEES) -
500~ . XC@ W qurs, T = AL o
3 SER™ m/mf\ll E J¥\ »— ~~— NN = E{// - =
1000 T | T | T | T | T | T T | T | T | T | T | T T T | T |

90°S 60°S 30°S EQ
Latitude

30°N 60°N 90°N90°S 60°S 30°S

EQ
Latitude

30°N 60°N 90°N90°S 60°S 30°S

Lat

EQ 30°N 60°N 90°N90°S 60°S 30°S
itude

EQ

30°N  60°N 90°N

Latitude



Pressure [hPa]

JJA (81—-10)

(a) Wres [mm/s]

(b) Wres from Yyres [Mm/s]

(¢) wres [MPa/s]

CFSR

(d) wres from Wyres [MPa/s]

1 L | | L | | | | | | L1 | L1 L | | L | | L | | | | L | | L | | L |
2 42 -
5 = o E— -
10 4 E_ 3 /"\ E_ 3 =— =
| I AN I I o
20 )\ N
i o l?' o ] B
%0 5 SEEA S S =
100 = e 37," S S =
T
200 Ry - L L
500 | R R o E— -
E = (PN mmf\l/ F —\ o ) f F 3N~ =
1000 T | T | T | T | T | T T | T | T T T | T | T T | T T | T | T | T | T T
90°S 60°S 30°S EQ 30°N 60°N 90°NQO°S 60°S 30°S EQ 30°N 60°N 90°NQO°S 60°S 30°S EQ 30°N 60°N 90°PNQO°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude Latitude Latitude Latitude



Pressure [hPa]

Pressure [hPa]

JJA (81—-10) CFSR

(a) Q_total [K/d] (b) Q_longwave [K/d] (c) Q_shortwave [K/d] (d) Q_total — Q_ rod [K/d]
1 — \ | | 1| | | | | \ \ | | | \
2 | | [)Q f
5 - . . Z
10 E — — :_
20 - - . 1% =
. I . il o -
50 4 o E ] ] ] ;
= i = = = z
100 q S — — — = /-00'/_'\\ S
200 - - - - 4 T
| | — | _ | |
500 iﬁ"ﬁ - - : wa -
g e o W Eiinies \‘ ~+ 1] = " i E -
1000 — — - T I L L Iy D ) NN B —
90°S 60°S 30°S EQ 30°N 60°N 90°N90°S 60°S 30°S EQ 309N 60°N 90°N90°S 60°S 30°S EQ 30°N 60°N 90°N90°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude
(e) Global-mean Qs [K/d] (f) Ozone [ppmv]
1 | | | | | | | [ | L1 | L1 | | 1 | 1 | 1
2 - : -
5 1 S -
10 — E E
20 - - -
50 - -
100 — E E
200 total I L
1 longwave I / /0_05\\ S i
spg 1 shortwave - . -7
j total — rad - N =
1000 —— T T T o | I — =TT L B
-10 -5 0 5 10 90°S 60°S 30°S EQ 30°N 60°N 90°N

Global—=mean Qs [K/day] Latitude



Pressure [hPa]

Pressure [hPa]

N —

N —
o O u

50
100
200

500
1000

N —

N —
o O U

50
100
200

500
1000

JJA (81—-10) CFSR

a) ou v c) —v* du

(a) du/ot (b) +fv* (c) —v* du/0dy

| | | | | | [ | || | | | | | | | | | | | | | | [ | | |

\\\\ \ 3
0 N 02 . S VN -
e Nt S - -
= [N /7 = - (»?\/\ I }o,/ =
‘o Ny = N A N PN
_ P S L _ L | v\, L
_ L ] L ] HJ/ I~ L
1 o - ] - ] v o -
- - . - . o -
= N = = A V=01 ,,’\\ =
: B W
: Ny - s |
A N
: o - e ooy
- - 7] y - 7] @@ IS > -
; ; ; =S N = T ; ;\;.AA ///\///AR\ PN ;
| T | T | T | T | T | T | T | T | T | T T | T | T | T | T | T

90°S 60°S 30°S EQ 30°N 60°N 90°N

(d) —w* du/0p

90°S 60°S 30°S EQ 30°N 60°N 90°N

(e) EPFD
el b b b

90°S 60°S 30°S EQ 30°N 60°N 90°N

(f) Residual_u

\*I

//\\

(//

1|
yU
']
’/’,'_.\
AN /:
f
‘2
INASS)
N
T 3
)
>0

|HHH\ !
I~

iy ~
AN =17

I

/

//,

\/ [ \’/',
C\ u\
SN //\
4\
\\
f,O

o

(|
\ 4 a

\ - ~

\ ;} LT

c &§\"°€%)\\
\ 2 6Y :
RN 72N S>> - o=
A ,,_..,&

(~\

u\l J%
/
\R‘AVA?&«AW

90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude

\ | I \ | I
90°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude

I
) v
Y\
4/)\\//\‘
\\ ¢
~ ___J

0=

90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude



Pressure [hPa]

Pressure [hPa]

N —

N —
o O u

50
100
200

500
1000

N —
o o o N -

)]
o

100
200

500
1000

JJA (81-10) CFSR
(a) du/ot (b) +fv* —v* du/8y —w* du/3p
| 1 | | | | | | | |1 | | | | | | | | 1 | | | | | | | | | 1

" \ \
1ALV
8 X N - -
N \\ ¥ ,’Z” - — |
7] woo T - 7 -
1 \ — - —
= 2 \\15 7 = =
. W Vol L i

90°S 60°S 30°S EQ 30°N 60°N 90°N

(c) EPFD
e b b P

2 :,7,
|\\|\|\\|\|\

90°S 60°S 30°S EQ 30°N 60°N 90°N

(d) Residual_u

/

Wy
M= 17
ITTTTT T

//,

A
(e)
/)/
\ =

\
,‘
M @ B “;\.\( B
\ O(’/_V“ l 180V f
< (\3\ _4 < /I \

S ‘K

I { «\«
== Af’ \V ~\\ 3"/\\,-\/

" “l
90°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude

90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude



Pressure [hPa]

Pressure [hPa]

N —

N —
o O u

50
100
200

500
1000

50
100
200

500
1000

JJA (81-10)
(a) 80/8t

|HHH\ |
.
-

|
N

(b) —v* 00/8y
el b b b

CFSR

(c) —w* 80/0p
\\l\\l\\l\\l\\l\\

1A N N/
o, N
AN v,
I e\ A
y
N

o
//\\\ N
v\ //’\/\
\ S
| W O 1= .
m Q [ 1
= A.._éx, - S

S A
T

90°S 60°S 30°S EQ 30°N 60°N 90°N

(d) TEM—thermo flux term
\\l\\l\\l\\l\\l\\

;oo s
r~ \‘I_I_"//
\../

y
Ny 2
WS =2
/\
\
)
<7,

Y

\,

7

90°S 60°S 30°S EQ 30°N 60°N 90°N
(e) Q_total

\‘| 1
90°S 60°S 30°S EQ 30°N 60°N 90°N

(f) Residual_©
\\l\\l\\l\\l\\l\\

I |- [T
90°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude

=Y 20 \NH SN
|

_:,,/»\\‘/jA U

W sVAWE| "\AIA(A\’

| : - Ll 5
90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude

Latitude

90°S 60°S 30°S EQ 30°N 60°N 90°N



Pressure [hPa]

N —

N —
o O u

50
100
200

500
1000

JJA (81-10)

(a) Residual_0 (TEM)
\\l\\l\\l\\l\\l\\

(b) Residual_0 (EM)
el b b b

CFSR
(c) difference (TEM minus EM)

N a /
J _g/—\v/A >\f)( o\ . )
N sVAWY| [‘\A-A(/A\/

Y ~1;
a
s

|HHH\ !
=

|
)
0

LI
g3
b
DS

90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude

90°S 60°S 30°S EQ 30°N 60°N 90°N

Latitude

[T | [T | I
90°S 60°S 30°S EQ 30°N 60°N 90°N
Latitude



