0.1 Global mean budget

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

PRCP : 105.29226868286312 W m-2, 80
EvapU : 105.3892942630056 W m-2, 80
SensA 24.234434137244612 W m-2, 17
SLRA : 52.54711765069971 W m-2, 63
SSRA 1 —177.43453427772272 W m-2, -161
OLRA : 233.3024136065333 W m-2, 239
OSRA 1 -230.27318419431737 W m-2, -239

Heating: 1.7070823576731688 W m—-2
Water : 5.165907377185519e-10 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
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0.2.5 Monthly and zonal mean latitudinal distribution

37



outgoing longwave

W m-2)
300

outgoing longwave

Figure 73: OLRA at Jan. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)

outgoing longwave

latitude

Figure 74: OLRA at Feb. by DCPAM
(red), NCEP (green), ECMWF (blue),
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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),
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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
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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 85: OSRA at Jan. by DCPAM
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Figure 86: OSRA at Feb. by DCPAM
(red), NCEP (green), and ECMWF
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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)

outgoing shortwave

(degrees_north)
latitude

Figure 89: OSRA at May by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 90: OSRA at Jun. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 91: OSRA at Jul. by DCPAM
(red), NCEP (green), and ECMWF
(blue)

outgoing shortwave

latitude

Figure 92: OSRA at Aug. by DCPAM
(red), NCEP (green), and ECMWF
(blue)

outgoing shortwave

(degrees_north)

latitude

Figure 93: OSRA at Sep. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 95: OSRA at Nov. by DCPAM
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Figure 96: OSRA at Dec. by DCPAM
(red), NCEP (green), and ECMWF
(blue)
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Figure 98: Rain at Feb. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 99: Rain at Mar. by DCPAM
(red), NCEP (green), ECMWTF (blue),
and GPCP (black)
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Figure 100: Rain at Apr. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 101: Rain at May by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 102: Rain at Jun. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 103: Rain at Jul. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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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 106: Rain at Oct. by DCPAM
(red), NCEP (green), ECMWF (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
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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Figure 109: SurfTemp at Jan. by DC-
PAM (red), NCEP (skt) (green)
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Figure 110: SurfTemp at Feb. by DC-
PAM (red), NCEP (skt) (green)
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Figure 111: SurfTemp at Mar. by DC-
PAM (red), NCEP (skt) (green)
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Figure 112: SurfTemp at Apr. by DC-
PAM (red), NCEP (skt) (green)
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Figure 113: SurfTemp at May by DC-
PAM (red), NCEP (skt) (green)
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Figure 114: SurfTemp at Jun. by DC-
PAM (red), NCEP (skt) (green)
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Figure 115: SurfTemp at Jul. by DC-
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Figure 118: SurfTemp at Oct. by DC-
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Figure 116: SurfTemp at Aug. by DC-
PAM (red), NCEP (skt) (green)
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Figure 119: SurfTemp at Nov. by DC-
PAM (red), NCEP (skt) (green)
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Figure 117: SurfTemp at Sep. by DC-
PAM (red), NCEP (skt) (green)

Figure 120: SurfTemp at Dec. by DC-
PAM (red), NCEP (skt) (green)

45



0.2.6 Monthly mean longitude-latitude distribution
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Figure 121: OLR at Jan. by DCPAM Figure 124: OLR at Feb. by DCPAM
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Figure 122: OLR at Jan. by NCEP Figure 125: OLR at Feb. by NCEP
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Figure 123: OLR at Jan. by ECMWF 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
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Figure 139: OLR at Jul. by DCPAM Figure 142: OLR at Aug. by DCPAM

JUL. ulwrf AUG. ulwrf
(degrees_north) (degrees_north)

Latitude
Lotitude

361
(degrees_east)!

(degrees_east)
Longitude

Longitude

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 158: Rain at Jan. by NCEP Figure 161: Rain at Feb. by NCEP
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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 164: Rain at Mar. by NCEP 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 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 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 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 188: Rain at Nov. by NCEP 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

98



JAN. surface temperature FEB. surface temperature
(degrees_north) (degrees_north)

latitude

0 360 380
(degrees_east)! (degrees_east)!
longitude

longitude

Figure 195: SurfTemp at Feb. by DC-

Figure 193: SurfTemp at Jan. 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-

Figure 205: SurfTemp at Jul. 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 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

(x1E4 Pa) ’ (x1E4 Pa)
o
'
IS
: &g
5
e . 45 ®
o4 I o
2 S E 2 0
g ° i3 18 3
g Hs g 5
5 18 &
B He o
J 1
E =
S -is i
8 3 -
3 )
B 1
s s
0 n | n n
%0 e w o o0 &
(degrees_norin (degrees_nortn)
latitude Iatitude
CONTOUR INTERVAL = 5.000€+00 CONTOUR INTERVAL = 5.000+00

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 241: U at Sep. by DCPAM Figure 244: U at Oct. by DCPAM

(x1E4 Pa)

(x1E4 Pa)
0
o . ' o s
2 SI=E 2 Y
4 His 4 15
& = &
Ho 3
H-1s -15
30 50
-5 -5
(degrees_nortn (dograss_north)
Latitude Lotitude

CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00

Figure 242: U at Sep. by NCEP Figure 245: U at Oct. by NCEP
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Figure 243: U at Sep. by ECMWF Figure 246: U at Oct. by ECMWF
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Figure 247: U at Nov. by DCPAM Figure 250: U at Dec. by DCPAM
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Figure 248: U at Nov. by NCEP Figure 251: U at Dec. by NCEP
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Figure 249: U at Nov. by ECMWF Figure 252: U at Dec. by ECMWF
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Figure 290: V at Jan. by NCEP Figure 293: V at Feb. by NCEP
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Figure 291: V at Jan. by ECMWF Figure 294: V at Feb. by ECMWF
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Figure 295: V at Mar. by DCPAM Figure 298: V at Apr. by DCPAM
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Figure 296: V at Mar. by NCEP Figure 299: V at Apr. by NCEP
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Figure 297: V at Mar. by ECMWF Figure 300: V at Apr. by ECMWF
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Figure 302: V at May by NCEP Figure 305: V at Jun. by NCEP
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Figure 303: V at May by ECMWF Figure 306: V at Jun. by ECMWF
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Figure 307: V at Jul. by DCPAM Figure 310: V at Aug. by DCPAM
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Figure 308: V at Jul. by NCEP Figure 311: V at Aug. by NCEP
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Figure 309: V at Jul. by ECMWF Figure 312: V at Aug. by ECMWF
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Figure 313: V at Sep. by DCPAM Figure 316: V at Oct. by DCPAM

(X1E4 Pa) ’ (X1E4 Pa) ’
o ‘ ‘ : =
:
: @
g \@.D
s
. i o ) .
: g g
a 3 . 3 & ] 3
2 7 s :
¢ 15 ¢ 15
& E
o o
7
5
= . =
"
%0 oo E S0 oo b
aagrses_nortn) (angrase_nortn)
Latitude Latitude
CONTOUR INTERVAL = 5,000 -01 CONTOUR INTERVAL = 5000801

Figure 314: V at Sep. by NCEP Figure 317: V at Oct. by NCEP
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Figure 315: V at Sep. by ECMWF Figure 318: V at Oct. by ECMWF
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Figure 319: V at Nov. by DCPAM Figure 322: V at Dec. by DCPAM
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Figure 320: V at Nov. by NCEP Figure 323: V at Dec. by NCEP
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Figure 321: V at Nov. by ECMWF Figure 324: V at Dec. by ECMWF
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Figure 325: MSF at Jan.
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Figure 327: MSF at Jan. by ECMWEF  Figure 330: MSF at Feb. by ECMWF
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Figure 331: MSF at Mar. by DCPAM Figure 334: MSF at Apr. by DCPAM
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Figure 337: MSF at May by DCPAM Figure 340: MSF at Jun. by DCPAM
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Figure 343: MSF at Jul. by DCPAM Figure 346: MSF at Aug. by DCPAM
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Figure 344: MSF at Jul. by NCEP
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Figure 347: MSF at Aug. by NCEP
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Figure 345: MSF at Jul. by ECMWEF Figure 348: MSF at Aug. by ECMWF
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Figure 349: MSF at Sep. by DCPAM Figure 352: MSF at Oct. by DCPAM
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Figure 350: MSF at Sep. by NCEP Figure 353: MSF at Oct. by NCEP
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Figure 351: MSF at Sep. by ECMWEF  Figure 354: MSF at Oct. by ECMWF
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Figure 355: MSF
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Figure 417: q at Jul. by ECMWF Figure 420: q at Aug. by ECMWF
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Figure 423: q at Sep. by ECMWF Figure 426: q at Oct. by ECMWF
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Figure 429: q at Nov. by ECMWF Figure 432: q at Dec. by ECMWF
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117



SEP. QH20Sol OcT. QH20Sol
(x1E4 Po) (<14 po)
o ; o

Level
Level

1 1
2 2
3 E]
. 4
5 5
13 6
7 7
s 8
B 9
0 o

1
Zs0

E 0
(degrees _north)
Iatitude latitude
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Figure 493: q;+¢; at Jan. by DCPAM  Figure 494: ¢;+¢q; at Feb. by DCPAM
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Figure 495: ¢q;+¢q; at Mar. by DCPAM  Figure 496: ¢;+¢; at Apr. by DCPAM
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Figure 497: ¢;+q; at May by DCPAM  Figure 498: ¢;+¢; at Jun. by DCPAM
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Figure 499: ¢;+¢; at Jul. by DCPAM Figure 500: ¢;+g¢; at Aug. by DCPAM
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Figure 501: ¢;+¢; at Sep. by DCPAM  Figure 502: ¢;+¢; at Oct. by DCPAM
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Figure 503: q;+¢; at Nov. by DCPAM  Figure 504: ¢;+¢; at Dec. by DCPAM
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Figure 509: (9T/0t)sw at May by Figure 510: (97/0t)sw at Jun. by
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Figure 511: (9T/dt)sw at Jul. by Figure 512: (9T/0t)sw at Aug. by
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Figure 513: (90T/0t)sw at Sep. by Figure 514: (9T /0t)sw at Oct. by
DCPAM DCPAM
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Figure 515: (0T/0t)sw at Nov. by Figure 516: (0T/0t)sw at Dec. by
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Figure 517: (0T/0t)Lw at Jan. by Figure 518: (9T/0t)Lw at Feb. by
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Figure 525: (9T/0t)Lw at Sep. by Figure 526: (9T/dt)Lw at Oct. by
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Figure 527: (0T/0t)Lw at Nov. by
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Figure 528: (071/0t)Lw at Dec. by
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Figure 531: (0T/0t)sw+rw at Mar
by DCPAM

Figure 532: (0T/0t)sw+Lw at Apr
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Figure 535: (90T/0t)sw+rw at Jul. Figure 536: (0T /0t)sw+rw at Aug.
by DCPAM by DCPAM
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Figure 537: (0T/0t)sw+Lw at Sep
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Figure 538: (0T/0t)swirw at Oct
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Figure 539: (0T/0t)sw+rw at Nov. Figure 540: (0T/0t)swirw at Dec.
by DCPAM by DCPAM
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0.2.8 Monthly mean latitude-pressure (logarithmic) dis-
tribution
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Figure 542: U at Jan. by NCEP Figure 545: U at Feb. by NCEP
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Figure 543: U at Jan. by ECMWF Figure 546: U at Feb. by ECMWF
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Figure 547: U at Mar. by DCPAM Figure 550: U at Apr. by DCPAM
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Figure 548: U at Mar. by NCEP Figure 551: U at Apr. by NCEP
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Figure 549: U at Mar. by ECMWF Figure 552: U at Apr. by ECMWF
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Figure 553: U at May by DCPAM Figure 556: U at Jun. by DCPAM

Pa) )
&
° . & ° 45
2 Hax 2 30
° Hs s s
3 B 5
Ho o
H-1s =15
3 30
s 1
egress_north aegrass_north)
Latitude

Latitude

CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
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Figure 555: U at May by ECMWF Figure 558: U at Jun. by ECMWF
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Figure 559: U at Jul. by DCPAM Figure 562: U at Aug. by DCPAM
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Figure 560: U at Jul. by NCEP Figure 563: U at Aug. by NCEP

tPa)

(Pay
E3

E3

2

i . N . /_/\/ .
2 =ES H 1B
3 H 2 S
© His 4 P 15
5 H &
g° o
H-is ' 15
K
30 30
o
s A s
50 0
(degrees_north (degrees_north)
latitude

latitude

CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00

Figure 561: U at Jul. by ECMWF Figure 564: U at Aug. by ECMWF
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Figure 565: U at Sep. by DCPAM
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Figure 566: U at Sep. by NCEP
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Figure 567: U at Sep. by ECMWF
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Figure 568: U at Oct. by DCPAM
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Figure 569: U at Oct. by NCEP
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Figure 581: ANGMOM at Feb.
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Figure 583: Mar.
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Figure 592: ANGMOM at Jun.
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Figure 593: ANGMOM at Jun.
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Figure 595: ANGMOM at Jul.
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Figure 596: ANGMOM at Jul.
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Figure 597: ANGMOM at Jul.
ECMWF

by

angular momentum

.
w o
(earees_nortn)
latitude

CONTOUR INTERVAL = 2.000E-+00

Figure 598:
DCPAM

(Pay
E3

ANGMOM at Aug. by

pressure

0

al
(degrees_north)!
Latitude

CONTOUR INTERVAL = 2.000E+00

Figure 599:
NCEP

(Pa)
E3

ANGMOM at Aug. by

pressure

0

El
(degrees_north)!

latitude

CONTOUR INTERVAL = 2.000E+00

Figure 600:
ECMWF

ANGMOM at Aug. by

154



angular momentum

.
o
)

60 0
(degrees_north
lotitude

CONTOUR INTERVAL = 2.000E+00

Figure 601: ANGMOM

DCPAM

tPa)
E3

at Sep. by

2

pressure

0

(degrees_north)!
Latitude

CONTOUR INTERVAL = 2.000E+00

Figure 602: ANGMOM

NCEP

(Pa)
E3

at Sep. by

2

pressure

0

(degrees_north)!

latitude

CONTOUR INTERVAL = 2.000E+00

Figure 603: ANGMOM
ECMWF

at Sep. by

angular momentum

.
o
(earees_nortn)
latitude

CONTOUR INTERVAL = 2.000E-+00

ANGMOM at Oct.

,I o
60 %0
(degrees_north)!

CONTOUR INTERVAL = 2.000E+00

Figure 604: by

DCPAM

(Pay
E3

pressure

Latitude

Figure 605: ANGMOM at Oct. by

NCEP

(Pa)
E3

pressure

0

El
(degrees_north)!

latitude

CONTOUR INTERVAL = 2.000E+00

Figure 606: ANGMOM at Oct.
ECMWF

by

155



angular momentum

4

o
50 0
(degrees_north)

ANGMOM at

lotitude

CONTOUR INTERVAL = 2.000E+00

Figure 607: Nov.

DCPAM

tPa)
E3

by

2

pressure

(degrees_north)!
Latitude

CONTOUR INTERVAL = 2.000E+00
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Figure 616: V at Feb. by DCPAM
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Figure 679: MSF at Nov. by DCPAM Figure 682: MSF at Dec. by DCPAM
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Figure 681: MSF at Nov. by ECMWEF Figure 684: MSF at Dec. by ECMWF
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Figure 823: ¢;+¢; at Jul. by DCPAM Figure 824: q;+¢; at Aug. by DCPAM
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