0.1 Global mean budget

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

PRCP : 49.544299292281366 W m-2, 80
EvapU : 49.54418761323889 W m-2, 80
SensA 12.3102972799782 W m-2, 17

SLRA : 278.279515103301 W m-2, 63

SSRA : —-340.1339979604238 W m-2, -161
OLRA ;. 340.29938393573303 W m-2, 239
OSRA : -340.1339979604238 W m-2, -239

Heating: -0.16538313724117737 W m-2
Water : -7.968571690669883e-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
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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)



outgoing shortwave

W m-2)
400

8

8

outgoing shortwave
52 8RR

o 3

—60 —30 0 30 60 %0
(degrees_north)

&
8

latitude

Figure 85: OSRA at Jan. by DCPAM
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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
(red), NCEP (green), and ECMWF
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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

(degrees_north)
latitude

Figure 92: OSRA at Aug. 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 96: OSRA at Dec. by DCPAM
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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),
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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 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-
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PAM (red), NCEP (skt) (green)

K)
320

g

B

5

N
&

8

B

)
320

8

B

%

»
&

8

8

)
320

300

B

5

»
&

8

3

surface temperature

L / \\
,
% s - o 30 50 £
(degrees_north)
latitude

surface temperature

latitude

surface temperature

—60 —30 0 30 60 %0
(degrees_north)

g

latitude

surface temperature

Figure 112: SurfTemp at Apr. by DC-

PAM (red), NCEP (skt) (green)

®
320

surface temperature

(degress_north)
latitude

Figure 113: SurfTemp at May by DC-

PAM (red), NCEP (skt) (green)

surface temperature

Figure 114: SurfTemp at Jun. by DC-

PAM (red), NCEP (skt) (green)

44



surface temperature

Figure 115: SurfTemp at Jul. by DC-
PAM (red), NCEP (skt) (green)
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Figure 116: SurfTemp at Aug. by DC-
PAM (red), NCEP (skt) (green)

surface temperature

Figure 117: SurfTemp at Sep. by DC-
PAM (red), NCEP (skt) (green)
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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 123: OLR at Jan. by ECMWF Figure 126: OLR at Feb. by ECMWF
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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

48



MAY outgoing longwave JUN. outgoing longwave
(degrees_north) (degrees_north)
0 0

lotitude
latitude

0 360}
(degrees_east)

0 36
(degrass_east)
longitude

longitude

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
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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 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 177: Rain at Jul. by ECMWEF Figure 180: Rain at Aug. by ECMWF
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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-

Figure 197: SurfTemp at Mar. by DC-
PAM

PAM

MAR. skt APR. skt
(degrees_north)
s

(degrees_north)

Latitude
Lotitude

361
(degrees_east)!

3sni

(degrees_east)

Longitude Longitude

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

64



0.2.7 Monthly mean latitude-pressure (linear) distribu-
tion
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Figure 221: U at Feb. by NCEP
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Figure 222: U at Feb. by ECMWF
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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

(x1E4 Pa) (x1E4 Pa)
=== T gy o
5
S :) )
2
o 4 ° o 45
5 2 5
g e 18> 7 o
¢ g\ |y s ¢ "
& ) 3 &
4 o o
1 -5 =15
1H - -30
L L -+ . —45
0 30 0
(dogress_north) (dograss_north)
Latitude

Latitude

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

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 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
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Figure 242: U at Sep. by NCEP Figure 245: U at Oct. by NCEP

(x1E4 Pa)

(x1E4 POy
o T o —
| 1 1
2 ] > ]
&
5 1 1
o 18+ o N 18
5 s 18w 5 o) w0
g s s 1H 2 s
o Hs o 5 15
5 18 & ]
He o
7 19 ]
-is i
s 1 1
3 )
B ] . ]
s s
0 n n n n
%5
(degrees_norin

(degrees_north))
latitude latitude

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

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 345: MSF at Jul. by ECMWEF Figure 348: MSF at Aug. by ECMWF
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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 362: T at Jan. by NCEP Figure 365: T at Feb. by NCEP
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Figure 363: T at Jan. by ECMWF Figure 366: T at Feb. by ECMWF

90



MAR. temperature APR. temperature

(x1E4 Pa) (x1E4

Level
Level

£l £ 0 E
(degrees_north) (degrees_north)!
latitude latitude

CONTOUR INTERVAL = 1.000E+01 CONTOUR INTERVAL = 1.000E+01

Figure 367: T at Mar. by DCPAM Figure 370: T at Apr. by DCPAM
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Figure 368: T at Mar. by NCEP Figure 371: T at Apr. by NCEP
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Figure 369: T at Mar. by ECMWF Figure 372: T at Apr. by ECMWF
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Figure 373: T at May by DCPAM Figure 376: T at Jun. by DCPAM
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Figure 374: T at May by NCEP Figure 377: T at Jun. by NCEP
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Figure 375: T at May by ECMWF Figure 378: T at Jun. by ECMWF
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Figure 379: T at Jul. by DCPAM Figure 382: T at Aug. by DCPAM
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Figure 380: T at Jul. by NCEP Figure 383: T at Aug. by NCEP
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Figure 381: T at Jul. by ECMWF Figure 384: T at Aug. by ECMWF
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Figure 386: T at Sep. by NCEP Figure 389: T at Oct. by NCEP
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Figure 387: T at Sep. by ECMWF Figure 390: T at Oct. by ECMWF
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Figure 391: T at Nov. by DCPAM Figure 394: T at Dec. by DCPAM
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Figure 392: T at Nov. by NCEP Figure 395: T at Dec. by NCEP
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Figure 393: T at Nov. by ECMWF Figure 396: T at Dec. by ECMWF
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Figure 397: q at Jan. by DCPAM Figure 400: q at Feb. by DCPAM
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Figure 398: q at Jan. by NCEP Figure 401: q at Feb. by NCEP
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Figure 399: q at Jan. by ECMWF Figure 402: q at Feb. by ECMWF
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Figure 403: q at Mar. by DCPAM Figure 406: q at Apr. by DCPAM
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Figure 404: q at Mar. by NCEP Figure 407: q at Apr. by NCEP
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Figure 405: q at Mar. by ECMWF Figure 408: q at Apr. by ECMWF
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Figure 409: q at May by DCPAM Figure 412: q at Jun. by DCPAM
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Figure 410: q at May by NCEP Figure 413: q at Jun. by NCEP
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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 416: q at Jul. by NCEP Figure 419: q at Aug. by NCEP
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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

(x1E4 Pa)

(x1E4 Pa)
0

pressure
pressure

so\]

o 60 a0\
(degrees_north)

(degraes_north)!
Latitude Latitude

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 433: RH at Jan. by DCPAM  Figure 436: RH at Feb. by DCPAM
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Figure 434: RH at Jan. by NCEP Figure 437: RH at Feb. by NCEP
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Figure 435: RH at Jan. by ECMWF  Figure 438: RH at Feb. by ECMWF
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Figure 439: RH at Mar. by DCPAM  Figure 442: RH at Apr. by DCPAM
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Figure 440: RH at Mar. by NCEP Figure 443: RH at Apr. by NCEP
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Figure 441: RH at Mar. by ECMWF  Figure 444: RH at Apr. by ECMWF
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Figure 445: RH at May by DCPAM  Figure 448: RH at Jun. by DCPAM
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Figure 446: RH at May by NCEP Figure 449: RH at Jun. by NCEP
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Figure 447: RH at May by ECMWF  Figure 450: RH at Jun. by ECMWF
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Figure 451: RH at Jul. by DCPAM  Figure 454: RH at Aug. by DCPAM
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Figure 452: RH at Jul. by NCEP Figure 455: RH at Aug. by NCEP
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Figure 453: RH at Jul. by ECMWEF  Figure 456: RH at Aug. by ECMWF

105



SEP.

(x1E4 Pa)

relative humidity

& 0
(degrees_north)

latitude

CONTOUR INTERVAL = 5.000E-02
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Figure 458: RH at Sep. by NCEP
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Figure 460: RH at Oct. by DCPAM
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Figure 461: RH at Oct. by NCEP
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Figure 459: RH at Sep. by ECMWF  Figure 462: RH at Oct. by ECMWF
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Figure 463: RH at Nov. by DCPAM  Figure 466: RH at Dec. by DCPAM
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Figure 464: RH at Nov. by NCEP Figure 467: RH at Dec. by NCEP

(x1E4 Pa) ’ (x1E4 Pa)

pressure
pressure

EY)

(degrees_north))

so\]

(degrees_north)\
latitude latitude

CONTOUR INTERVAL = 5.000E-02 CONTOUR INTERVAL = 5.000E-02

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 477: q; at Sep. by DCPAM
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Figure 489: ¢; at Sep. by DCPAM
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Figure 513: (90T/0t)sw at Sep. by Figure 514: (9T /0t)sw at Oct. by
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Figure 515: (0T/0t)sw at Nov. by Figure 516: (0T/0t)sw at Dec. by
DCPAM DCPAM
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Figure 531: (0T/0t)swi+rw at Mar. Figure 532: (9T/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.
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Figure 537: (0T/0t)sw+rLw at Sep. 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.
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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 549: U at Mar. by ECMWF Figure 552: U at Apr. by ECMWF
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Figure 556: U at Jun. by DCPAM
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Figure 557: U at Jun. by NCEP
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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
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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 Figure 568: U at Oct. by DCPAM
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Figure 567: U at Sep. by ECMWF Figure 570: U at Oct. by ECMWF
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Figure 572: U at Nov. by NCEP
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Figure 573: U at Nov. by ECMWF
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Figure 574: U at Dec. by DCPAM
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Figure 575: U at Dec. by NCEP
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T,
o

EEr/
2

15
2 o
-5
5 -3
-5
Es
Ze0 [ 30

o
(degrees_north)!
latitude

CONTOUR INTERVAL = 5.000E-01

Figure 627: V at May by ECMWF

JUN. northward wind
o)
€3 T T T
V\Q§
2
i’ = ;
] 000
S 1B®
3 ° 15
3
2 3 8 o 0
5 g # -
) » | e
gt = —30 30

(degrees_north)!
latitude

CONTOUR INTERVAL = 5.000E-01

Figure 628: V at Jun. by DCPAM

o .
2 ee > - 1B
3 - s
= \ O
: % @"’% °
0.00 1.5
5 e g -
S =g 3
. Q P 0 pHNE] BN
290 50 D 0 30

(degraes_north)!
Latitude

CONTOUR INTERVAL = 5.000E-01

Figure 629: V at Jun. by NCEP

€ T T T U \ V T
2 U
o
5
o 5
H s
2 g -8 24
8
2 5
e s U
2 o
—1s
5 -
) 0
: 45
£s (
a0 30

(degrees_north))
latitude

CONTOUR INTERVAL = 5.000E-01
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Figure 677: MSF at Oct. by NCEP
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Figure 837: (9T/0t)sw
DCPAM

at Sep.
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Figure 838: (0T/0t)sw at Oct.
DCPAM

by
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Figure 839: (90T/0t)sw
DCPAM

at Nov.

by
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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
DCPAM DCPAM
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Figure 843: (9T/0t)Lw at Mar. by Figure 844: (9T/0t)Lw at Apr. by
DCPAM DCPAM
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Figure 845: (9T/0t)Lw at May by Figure 846: (0T/0t)rw at Jun. by
DCPAM DCPAM
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Figure 847: (9T/0t)Lw at Jul. by Figure 848: (0T/0t)rw at Aug. by
DCPAM DCPAM
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Figure 849: (0T/0t)Lw at Sep. by Figure 850: (9T/0t)Lw at Oct. by
DCPAM DCPAM

215



NOV. DTempDtRadL DEC

. DTempDtRadL
Pa) *ar
E3 T T T T T E3 T T T T T
2 2
s s s s
_ a7 _ ams
g el B ®
fet RE] - EER RE] - P
125 125
2 o 2 o
g, —128 % -125
s 25 s ; 25
—375 | —375
o = e s 5 — e s
T g B 0 S e g R 0
(aagrass_nortn) (aearecs _nori)
latitude latitude

CONTOUR INTERVAL = 2.5006-01 CONTOUR INTERVAL = 2.500E-01

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.

by DCPAM
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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:
by DCPAM
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Figure 860: (0T/0t)sw+rw at Aug.
by DCPAM



DTempDtRad
e
B T T T T T
»
. f
37
25
125
o
iz
25
578

B o
(degrees_nortn)

Iatitude

CONTOUR INTERVAL = 2.5006-01

Figure 861: (0T/0t)sw+rLw at Sep.

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

by DCPAM
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Figure 864: (9T/0t)sw+Lw at Dec.
by DCPAM
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