0.1 Global mean budget

Left column shows global mean fluxes by DCPAM, and right column shows
those by Trenberth et al. (2009).

PRCP : 47.96364964493916 W m-2, 80
EvapU : 47.99865189185945 W m-2, 80
SensA 11.853530873070483 W m-2, 17
SLRA : 280.2818172317364 W m-2, 63
SSRA : —-340.1339979604238 W m-2, -161
OLRA : 340.280853781523 W m-2, 239

OSRA : -340.1339979604238 W m-2, -239

Heating: -0.14685295694020753 W m-2
Water : 6.324183913280568e-09 kg m-2 s-1



0.2 Figures

Data from 1988 to 2007 are used for NCEP reanalysis, NOAA Interpolated OLR,
and GPCP, and those from 1982 to 2001 are used for ECMWF reanalysis.

0.2.1 Annual and zonal mean latitudinal distribution
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0.2.2 Annual mean longitude-latitude distribution
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0.2.3 Annual mean latitude-pressure (linear) distribution
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0.2.4 Annual mean latitude-pressure (logarithmic) distri-
bution

23



eastward wind

6 0
(degrees_north)
latitude

CONTOUR INTERVAL = 5.000E+00

Figure 46: Annual mean U by DC-

pressure

(degrees_north)!

Latitude

CONTOUR INTERVAL = 5.000E+00

Figure 47: Annual mean U by NCEP

]

T
o BEER,
; { @
3
s

0,

tPa)
E3

pressure
by

Ze0 —30 [ 30

(degrees_north)!
latitude

CONTOUR INTERVAL = 5.000E+00

Figure 48: Annual mean U by
ECMWF

24



angular momentum

(Pa)

pressure

.

o
o 60 0
(degrees_north)

latitude

CONTOUR INTERVAL = 2.000E+00

Figure 49: Annual mean ANGMOM
by DCPAM

(Pa)
E3

2

pressure

0
(degrees_north)!

Latitude

CONTOUR INTERVAL = 2.000E+00

Figure 50: Annual mean ANGMOM
by NCEP

(Pa)
E3

2

o

pressure
7

(degrees_north)!

latitude

CONTOUR INTERVAL = 2.000E+00

Figure 51: Annual mean ANGMOM
by ECMWF

25



northward wind
<)
=) T T

S ) 5
2 S o
-5
5 =
2 e, 45
E5

Level
0@0
S[/‘
0.0

6 0
(degrees_north)
latitude

CONTOUR INTERVAL = 5.000E—01

Figure 52: Annual mean V by DC-
PAM

(Pa)
3

pressure
w0

AN B#
%

(degrees_north)!

Latitude

CONTOUR INTERVAL = 5.000E-01

Figure 53: Annual mean V by NCEP

(Fe)
€3 T T T T T
2
. o1 B+
5 =)
2 g K3 IS 3
2efS L o, 2§ g ]
4 ¢ g % £ o2 000" S s
o S|
L] o) :
s
s - S -3
o e A U H-..
60

(degrees_north)!
latitude

CONTOUR INTERVAL = 5.000E-01

Figure 54: Annual mean V by
ECMWF

26



mass stream function

tPa)
= T T T T
2
5 2000
e 1500
2 et o o e 3 000
8 2 8
g 3 3 3 0
2 2 o
2
-s0
5 -1000
o -1500
e 2000
Yoo e o 30 50 £
(degrees_north)
latitude

CONTOUR INTERVAL = 2.500E+02

Figure 55: Annual mean MSF by DC-

PAM

e
E3 T T T T T
2
L 1500
g
2 Eaf S  BH100
© o F
4 9
S
3
o
5 u;- ~1000
ES o —2000

Figure 56:
NCEP

(Pa)

(degrees_north)!
Latitude

CONTOUR INTERVAL = 2.500E+02

Annual mean MSF

E3 T

2

o

pressure

Figure 57:
ECMWF

2000
1500
1000

500

—s00
1000

1500

~2000

(degrees_north)!

latitude

CONTOUR INTERVAL = 2.500E+02

by

Annual mean MSF by

27



temperature

60 soi
(degrees_north)

Figure 58: Annual mean T by DC-
PAM

(Pa)

latitude

CONTOUR INTERVAL = 1.000E+01

pressure

(degrees_north)!
Latitude

CONTOUR INTERVAL = 1.000E+01

Figure 59: Annual mean T by NCEP

tPa)

pressure

(degrees_north)!

latitude

CONTOUR INTERVAL = 1.000E+01

Figure 60: Annual mean T by
ECMWF

28



specific humidity

E3 T T T T T

6 o
(degrees_north)
latitude

Figure 61: Annual mean q by DCPAM

tPa)
E3

2

5 002
4
2 0016
2
2Ee
b
= 0012
2
0.008
s 0.004
Es Tt

so\]

(degrees_north)\
Latitude

Figure 62: Annual mean q by NCEP

(Pa)
E3

2

o

pressure
7

BV

(degrees_north)\
latitude

Figure 63: Annual mean q by
ECMWF

29



relative humidity

latitude

CONTOUR INTERVAL = 5.000E-02

Figure 64: Annual mean RH by DC-
PAM

(Pa)
3

pressure
w0

%
Latitude

CONTOUR INTERVAL = 5.000E-02

Figure 65: Annual mean RH by NCEP

tPa)
E3

pressure

so\/

(degrees_north)\

latitude

CONTOUR INTERVAL = 5.000E-02

Figure 66: Annual mean RH by
ECMWF

30



QH20Liq

290 Ze0 30 o 30

& 0
(degrees_north)
Iatitude

Figure 67: Annual mean ¢; by DC-
PAM

31



QH20Sol

290 Ze0 30 o 30

& 0
(degrees_north)
Iatitude

Figure 68: Annual mean ¢; by DC-
PAM

32



QH20Cond

Figure 69:
PAM

Ze0 30 o 30

Iatitude

& 0
(degrees_nortn

)

Annual mean ¢;+¢; by DC-

33



DTempDtRadS

B T T T T T
2
s 5
_ 375
2
G 1B 2s
125
2 o
BE
s 25
378
Es L L L L L -
290 Ze0 30 o 30

& 0
(degrees_north)
Iatitude

CONSTANT ¢ 0.000E+00) FIELD.

Figure 70: Annual mean (97/0t)s

by DCPAM

w

34



DTempDtRadL

(Pa)
B T T T T T
2
s 5
_ 375
2
e 1B 2s
125
2 o
BE
25
378
= -5
90 “60 —30 o

& 0
(degrees_north)
Iatitude

CONTOUR INTERVAL = 2.500E-01

Figure 71: Annual mean (0T/0t)Lw
by DCPAM

35



DTempDtRad

(Pa)
B T T T T T
2
s 5
_ 375
2
e 1B 2s
125
2 o
BE
25
378
= -5
90 “60 —30 o

& 0
(degrees_north)
Iatitude

CONTOUR INTERVAL = 2.500E-01

Figure  72: Annual  mean
(8T/at)sw+LW by DCPAM

36



0.2.5 Monthly and zonal mean latitudinal distribution
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Figure 74: OLRA at Feb. by DCPAM
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Figure 75: OLRA at Mar. by DCPAM
(red), NCEP (green), ECMWTF (blue),
and NOAA Interpolated OLR (black)
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Figure 76: OLRA at Apr. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 77: OLRA at May by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 78: OLRA at Jun. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 79: OLRA at Jul. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 80: OLRA at Aug. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 81: OLRA at Sep. by DCPAM
(red), NCEP (green), ECMWTF (blue),
and NOAA Interpolated OLR (black)
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Figure 82: OLRA at Oct. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 83: OLRA at Nov. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 84: OLRA at Dec. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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Figure 87: OSRA at Mar. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 88: OSRA at Apr. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 89: OSRA at May by DCPAM
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Figure 91: OSRA at Jul. by DCPAM
(red), NCEP (green), and ECMWF
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Figure 93: OSRA at Sep. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 94: OSRA at Oct. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 98: Rain at Feb. by DCPAM Figure 101: Rain at May by DCPAM
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Figure 99: Rain at Mar. by DCPAM Figure 102: Rain at Jun. by DCPAM
(red), NCEP (green), ECMWF (blue), (red), NCEP (green), ECMWF (blue),
and GPCP (black) and GPCP (black)
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Figure 103: Rain at Jul. by DCPAM
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Figure 104: Rain at Aug. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 105: Rain at Sep. by DCPAM
(red), NCEP (green), ECMWTF (blue),
and GPCP (black)
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Figure 107: Rain at Nov. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 108: Rain at Dec. by DCPAM
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PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)
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Figure 110: SurfTemp at Feb. by DC- Figure 113: SurfTemp at May by DC-
PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)
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Figure 111: SurfTemp at Mar. by DC- Figure 114: SurfTemp at Jun. by DC-
PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)
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Figure 115: SurfTemp at Jul. by DC- Figure 118: SurfTemp at Oct. by DC-
PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)
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Figure 116: SurfTemp at Aug. by DC- Figure 119: SurfTemp at Nov. by DC-
PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)
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Figure 117: SurfTemp at Sep. by DC- Figure 120: SurfTemp at Dec. by DC-
PAM (red), NCEP (skt) (green) PAM (red), NCEP (skt) (green)

45



0.2.6 Monthly mean longitude-latitude distribution
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Figure 122: OLR at Jan. by NCEP

JAN.

(degrees_north)

Top thermal radiation

latitude

3
(degrees_east)

longitude

Figure 123: OLR at Jan. by ECMWF
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Figure 124: OLR at Feb. by DCPAM

FEB.

(degrees_north)

ulwrf

0 E R e ¢
e e VN
<)

"%

360)

Lotitude

(degrees_east)!

Longitude

Figure 125: OLR at Feb. by NCEP
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Figure 126: OLR at Feb. by ECMWF
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Figure 127: OLR at Mar. by DCPAM Figure 130: OLR at Apr. by DCPAM
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Figure 128: OLR at Mar. by NCEP  Figure 131: OLR at Apr. by NCEP
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Figure 129: OLR at Mar. by ECMWEF Figure 132: OLR at Apr. by ECMWF
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Figure 133: OLR at May by DCPAM Figure 136: OLR at Jun. by DCPAM
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Figure 134: OLR at May by NCEP Figure 137: OLR at Jun. by NCEP
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Figure 135: OLR at May by ECMWF Figure 138: OLR at Jun. by ECMWF

49



JUL. outgoing longwave AUG. outgoing longwave
(degrees_north) (degrees_north)
0 0

60 (R P Sy = SR Lol . e i e B i |

lotitude
latitude

0 360}
(degrees_east)

0 360
(degrass_east)
longitude

longitude

Figure 139: OLR at Jul. by DCPAM Figure 142: OLR at Aug. by DCPAM
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Figure 140: OLR at Jul. by NCEP Figure 143: OLR at Aug. by NCEP
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Figure 141: OLR at Jul. by ECMWF Figure 144: OLR at Aug. by ECMWF
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Figure 145: OLR at Sep. by DCPAM Figure 148: OLR at Oct. by DCPAM
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Figure 146: OLR at Sep. by NCEP Figure 149: OLR at Oct. by NCEP
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Figure 147: OLR at Sep. by ECMWEF  Figure 150: OLR at Oct. by ECMWF
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Figure 151: OLR at Nov. by DCPAM Figure 154: OLR at Dec. by DCPAM
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Figure 152: OLR at Nov. by NCEP  Figure 155: OLR at Dec. by NCEP
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Figure 153: OLR at Nov. by ECMWF Figure 156: OLR at Dec. by ECMWF
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Figure 157: Rain at Jan. by DCPAM Figure 160: Rain at Feb. by DCPAM
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Figure 161: Rain at Feb. by NCEP

FEB. Convective precipitation
(deqrees_north)

90
60 fi8 3204
g, H
-30
M. s
-60 [
50 b
o B

longitude

Figure 159: Rain at Jan. by ECMWEF Figure 162: Rain at Feb. by ECMWF
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Figure 163: Rain at Mar. by DCPAM Figure 166: Rain at Apr. by DCPAM
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Figure 167: Rain at Apr. by NCEP
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Figure 165: Rain at Mar. by ECMWEF  Figure 168: Rain at Apr. by ECMWF
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Figure 169: Rain at May by DCPAM Figure 172: Rain at Jun. by DCPAM
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Figure 170: Rain at May by NCEP
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Figure 173: Rain at Jun. by NCEP
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Figure 171: Rain at May by ECMWEF Figure 174: Rain at Jun. by ECMWF
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Figure 175: Rain at Jul. by DCPAM Figure 178: Rain at Aug. by DCPAM
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Figure 176: Rain at Jul. by NCEP
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Figure 179: Rain at Aug. by NCEP
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Figure 177: Rain at Jul. by ECMWEF Figure 180: Rain at Aug. by ECMWF
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Figure 181: Rain at Sep. by DCPAM Figure 184: Rain at Oct. by DCPAM
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Figure 182: Rain at Sep. by NCEP
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Figure 185: Rain at Oct. by NCEP
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Figure 183: Rain at Sep. by ECMWEF Figure 186: Rain at Oct. by ECMWF
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Figure 187: Rain at Nov. by DCPAM Figure 190: Rain at Dec. by DCPAM
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Figure 191: Rain at Dec. by NCEP
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Figure 189: Rain at Nov. by ECMWEF Figure 192: Rain at Dec. by ECMWF
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Figure 193: SurfTemp at Jan. by DC- Figure 195: SurfTemp at Feb. by DC-
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Figure 194: skt at Jan. by NCEP Figure 196: skt at Feb. by NCEP
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Figure 199: SurfTemp at Apr. by DC-
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Figure 198: skt at Mar. by NCEP Figure 200: skt at Apr. by NCEP
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Figure 203: SurfTemp at Jun. by DC-
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Figure 202: skt at May by NCEP Figure 204: skt at Jun. by NCEP
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Figure 207: SurfTemp at Aug. by DC-
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Figure 206: skt at Jul. by NCEP Figure 208: skt at Aug. by NCEP
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Figure 211: SurfTemp at Oct. by DC-
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Figure 210: skt at Sep. by NCEP Figure 212: skt at Oct. by NCEP
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Figure 215: SurfTemp at Dec. by DC-
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Figure 214: skt at Nov. by NCEP Figure 216: skt at Dec. by NCEP
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0.2.7 Monthly mean latitude-pressure (linear) distribu-
tion
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Figure 217: U at Jan. by DCPAM Figure 220: U at Feb. by DCPAM
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Figure 218: U at Jan. by NCEP Figure 221: U at Feb. by NCEP
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Figure 219: U at Jan. by ECMWF Figure 222: U at Feb. by ECMWF
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Figure 223: U at Mar. by DCPAM Figure 226: U at Apr. by DCPAM
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Figure 224: U at Mar. by NCEP Figure 227: U at Apr. by NCEP
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Figure 225: U at Mar. by ECMWF Figure 228: U at Apr. by ECMWF
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Figure 229: U at May by DCPAM Figure 232: U at Jun. by DCPAM
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Figure 230: U at May by NCEP Figure 233: U at Jun. by NCEP
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Figure 231: U at May by ECMWF Figure 234: U at Jun. by ECMWF
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Figure 235: U at Jul. by DCPAM Figure 238: U at Aug. by DCPAM
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Figure 236: U at Jul. by NCEP Figure 239: U at Aug. by NCEP
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Figure 237: U at Jul. by ECMWF Figure 240: U at Aug. by ECMWF
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Figure 309: V at Jul. by ECMWF Figure 312: V at Aug. by ECMWF
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Figure 344: MSF at Jul. by NCEP Figure 347: MSF at Aug. by NCEP
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Figure 363: T at Jan. by ECMWF Figure 366: T at Feb. by ECMWF
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Figure 369: T at Mar. by ECMWF Figure 372: T at Apr. by ECMWF
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Figure 375: T at May by ECMWF Figure 378: T at Jun. by ECMWF
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Figure 381: T at Jul. by ECMWF Figure 384: T at Aug. by ECMWF
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Figure 387: T at Sep. by ECMWF Figure 390: T at Oct. by ECMWF
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Figure 393: T at Nov. by ECMWF Figure 396: T at Dec. by ECMWF
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Figure 399: q at Jan. by ECMWF Figure 402: q at Feb. by ECMWF
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Figure 405: q at Mar. by ECMWF Figure 408: q at Apr. by ECMWF
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Figure 411: q at May by ECMWF Figure 414: q at Jun. by ECMWF
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Figure 415: q at Jul. by DCPAM Figure 418: q at Aug. by DCPAM
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Figure 417: q at Jul. by ECMWF Figure 420: q at Aug. by ECMWF
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Figure 421: q at Sep. by DCPAM Figure 424: q at Oct. by DCPAM
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Figure 422: q at Sep. by NCEP Figure 425: q at Oct. by NCEP
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Figure 423: q at Sep. by ECMWF Figure 426: q at Oct. by ECMWF
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Figure 427: q at Nov. by DCPAM Figure 430: q at Dec. by DCPAM
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Figure 428: q at Nov. by NCEP Figure 431: q at Dec. by NCEP
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Figure 429: q at Nov. by ECMWF Figure 432: q at Dec. by ECMWF
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Figure 436: RH at Feb. by DCPAM

(x1E4 Pa)

pressure

a0\

(degraes_north)!

Latitude

CONTOUR INTERVAL = 5.000E-02
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Figure 435: RH at Jan. by ECMWF  Figure 438: RH at Feb. by ECMWF
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Figure 447: RH at May by ECMWF  Figure 450: RH at Jun. by ECMWF

104



JUL relative humidity

(x1E4 Pa)

Level

Figure 451:

(x1E4

pressure

latitude

CONTOUR INTERVAL = 5.000E-02

o
o : ‘ ‘ ‘ ‘

:

2

s A

. ;
s 7
s y
7 0ss
s :
s
o,

so\]

(degrees_north)\

Latitude

CONTOUR INTERVAL = 5.000E-02

Figure 452: RH at Jul. by NCEP
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Figure 455: RH at Aug. by NCEP
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Figure 465: RH at Nov. by ECMWF  Figure 468: RH at Dec. by ECMWF
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Figure 469: ¢q; at Jan. by DCPAM
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Figure 473:
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Figure 477: q; at Sep. by DCPAM
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0.2.8 Monthly mean latitude-pressure (logarithmic) dis-
tribution
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Figure 831: (9T'/0t)sw
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at Mar.
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Figure 832: (0T/0t)sw at Apr.
DCPAM
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(0T'/0t)sw at May
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Figure 834: (0T/0t)sw at Jun.
DCPAM
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Figure 835: (9T /0t)sw
DCPAM

at Jul.
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Figure 836: (07/0t)sw at Aug. by
DCPAM
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Figure 837: (9T/0t)sw
DCPAM

at Sep.
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Figure 838: (0T/0t)sw at Oct.
DCPAM
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Figure 839: (90T/0t)sw
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at Nov.
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Figure 840: (9T/0t)sw at Dec.
DCPAM

by
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Figure 841: (9T/0t)Lw at Jan. by Figure 842: (9T/0t)Lw at Feb. by
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Figure 843: (9T/0t)Lw at Mar.
DCPAM

by

212

DTempDtRadL
(Pa)
E3 T T T T T
2
s 5
_ 375
B
e ER=FH}
125
2 o
et I~
S 000 L2s
e == 375
Es -
Zoo “0 —30 0 30

(degrees_north)}

latitude

CONTOUR INTERVAL = 2.500E-01

Figure 844: (0T/0t)Lw at Apr. by
DCPAM
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Figure 845: (9T/0t)Lw at May
DCPAM
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Figure 846: (071/0t)Lw at Jun. by
DCPAM
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Figure 847: (9T/0t)Lw at Jul. by Figure 848: (0T/0t)rw at Aug. by
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Figure 849: (0T/0t)Lw at Sep. by Figure 850: (9T/0t)Lw at Oct. by
DCPAM DCPAM
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Figure 851: (0T/0t)Lw at Nov. by Figure 852: (0T/0t)Lw at Dec. by
DCPAM DCPAM
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Figure 853: (0T/0t)swi+rLw at Jan.
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Figure 854: (0T/0t)swirw at Feb.
by DCPAM
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Figure 855: (0T /0t)swiLw at Mar.

by DCPAM
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Figure 856: (0T/0t)sw+Lw at Apr.
by DCPAM
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Figure 857: (0T /0t)swrw at May
by DCPAM
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Figure 858: (9T/0t)swirw at Jun.
by DCPAM
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Figure 859:
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Figure 860: (0T/0t)sw+rw at Aug.
by DCPAM
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Figure 861: (0T/0t)sw+rLw at Sep.

by DCPAM
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Figure 862: (0T/0t)swiLw at Oct.
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Figure 863: (0T/0t)sw+rw at Nov.
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Figure 864: (9T/0t)sw+Lw at Dec.
by DCPAM
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