0.1 Global mean budget

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

PRCP : 217.05937199242496 W m-2, 80
EvapU : 217.16126183201882 W m-2, 80
SensA 6.133126208864741 W m-2, 17
SLRA : 16.99451794730615 W m-2, 63
SSRA 1 —-240.28890599213779 W m-2, -161
OLRA : 316.1885285512706 W m-2, 239
OSRA 1 -318.3925921890759 W m-2, -239

Heating: 2.204063627760165 W m-2
Water : 6.024028662310785e-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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Figure 1: Annual average OLRA
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Figure 2: Annual average OSRA by
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Figure 3: Annual average PRCP by DCPAM (red), NCEP (skt) (green)
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0.2.2 Annual mean longitude-latitude distribution



outgoing longwave

(degrees_north)

m ﬁ
° °0 180 270 Jiui

latitude

(degrees_east)

longitude

Figure 11: Annual mean OLR by DC-
PAM

ulwrf
(degrees_north)

Latitude

3
(degrees_east)

Longitude

Figure 12: Annual mean OLR by
NCEP

Top thermal radiation

(degrees_north)

latitude

0 360
(degrees_east)
longitude

Figure 13: Annual mean OLR by
ECMWF



precipitation

(degrees_north)

latitude

36
(degrees_east)

longitude

Figure 14: Annual mean Rain by DC-
PAM

prate
(degrees_north)
50

Latitude

(degrees_east)

Longitude

Figure 15: Annual mean Rain by
NCEP

Convective precipitation

(degrees_north)

latitude

36
(degrees_east)

longitude
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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 73: OLRA at Jan. by DCPAM
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Figure 74: OLRA at Feb. by DCPAM
(red), NCEP (green), ECMWF (blue),
and NOAA Interpolated OLR (black)
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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)

outgoing longwave
W m-2)
300 : T T T

(degrees_north)

latitude

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
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Figure 90: OSRA at Jun. by DCPAM
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(blue)



outgoing shortwave

0 { L L L L
~90 —60 —30 0 30 60 %0

(degrees_north)
latitude

Figure 91: OSRA at Jul. by DCPAM
(red), NCEP (green), and ECMWF
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Figure 92: OSRA at Aug. by DCPAM
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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
(red), NCEP (green), and ECMWF
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Figure 97: Rain at Jan. by DCPAM
(red), NCEP (green), ECMWF (blue),
and GPCP (black)
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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),
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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)



o
| |
 predipitgtion
(A5 kg m-2s-1) /| il
10 T — 1 "
o f
/ /
/

precipitation

Figure 103: Rain at Jul. by DCPAM
(red), NCEP (green), ECMWF (blue),
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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 109: SurfTemp at Jan. by DC-
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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-
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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 117: SurfTemp at Sep. by DC-
PAM (red), NCEP (skt) (green)
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Figure 118: SurfTemp at Oct. by DC-
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Figure 119: SurfTemp at Nov. 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 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
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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 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)

latitude

(degrees_east)

(degrees_north)
gu _ SD _
0 90 180 270 wi 0 90 180 270 wi

(degrees_east)!
longitude

longitude

SurfTemp at Jan. by DC- Figure 195: SurfTemp at Feb. by DC-

Figure 193:
PAM

PAM

JAN. Skt FEB. skt
(degrees_north) (degrees_north)
90 & 90

Latitude
Latitude

180

(deqrees_cast)

E
(degrees_sast)
Longitude

Longitude

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

60



surface temperature JUN. surface temperature
(degrees_north)

SO_i

(degrees_north)

go_i

lotitude
latitude

(degrees_east)

(degrees_east)

longitude longitude

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 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

(x1E4 Pa)

xaes o)
o
f
2 a .‘5 " 45
B g B
Z =ES Z 0
o Hs o s
& 18 &
Ho o
H-1s -15
3 30
. s 1

(degress_north (degraes_north)!
Latitude Latitude

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

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

69



eastward wind ocT. eastward wind
(x1E4 Pa) (x1E4 Pa)

Level
Level

&
(degrees_north) (degrees_north)!
latitude latitude

CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E-+0D

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
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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

e po) wxies o)
B
m I m .5
¢ Hs ¢ »
Ho o
H-1s -15
5 50
o o

El
(degress_north (degraes_north)!
Latitude Latitude

CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
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Figure 249: U at Nov. by ECMWF Figure 252: U at Dec. by ECMWF
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Figure 268: ANGMOM at Jun.
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Figure 271: ANGMOM at Jul.
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Figure 272: ANGMOM at Jul.
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Figure 278: ANGMOM at Sep. by Figure 281: ANGMOM at Oct. by
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Figure 279: ANGMOM at Sep. by Figure 282: ANGMOM at Oct. by
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Figure 292: V at Feb. by DCPAM
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Figure 293: V at Feb. by NCEP
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Figure 294: V at Feb. by ECMWF



northward wind northward wind
(x1E4 Pa) (x1E4 Pa)
s s
2 3 T 3
& [
= 5 b 15
o o
s -5
B -
45 -5
& 0
(degrees_north) (degrees_north)
latitude latitude
GONTOUR INTERVAL = 5.000E-01 GONTOUR INTERVAL = 5.000E-01

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 301: V at May by DCPAM Figure 304: V at Jun. by DCPAM
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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
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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

82



northward wind northward wind
(x1E4 Pa) (x1E4 Pa)
o e T
£ %/VJ@ =7
2
: O 1
s 9 ]
s s
_ _ ot 1
] 3 T e 5
5 R 18
o , 180
s o % 18-
= B~
SrA 1
45 R . = -5
E 0 o0 30 ) %
(degrees_north) (degrees_north)
latitude latitude
GONTOUR INTERVAL = 5.000E-01 GONTOUR INTERVAL = 5.000E-01

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. by DCPAM Figure 328: MSF at Feb. by DCPAM
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Figure 327: MSF at Jan. by ECMWF
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Figure 330: MSF at Feb. by ECMWF
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Figure 333: MSF at Mar. by ECMWEF  Figure 336: MSF at Apr. by ECMWF
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Figure 337: MSF at May by DCPAM Figure 340: MSF at Jun.
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Figure 338: MSF at May by NCEP
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Figure 349: MSF at Sep. by DCPAM Figure 352: MSF at Oct. by DCPAM
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Figure 363: T at Jan. by ECMWF Figure 366: T at Feb. by ECMWF

90



MAR. temperature APR. temperature

/1 /\

(x1E4 Pa) (x1E4

o
/i 260 /\iiii

—60 —30 o 30 £

)

T K
2 B
@ 5
3 5
EY 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

(x1E4 Pa

(x1E4 Pa)
0

pressure
pressure

6 o 0 [ El
(degrees_north)! (degraes_north)!
Latitude Latitude
CONTOUR INTERVAL = 1.000E+01 CONTOUR INTERVAL = 1.000E+01

Figure 368: T at Mar. by NCEP Figure 371: T at Apr. by NCEP

(x1E4 Pa

(x1E4 Pa)
0

pressure
pressure

6l o 6 al
(degrees_north)! (degrees_north)!

latitude latitude

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

Figure 369: T at Mar. by ECMWF Figure 372: T at Apr. 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 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 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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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
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Figure 459: RH at Sep. by ECMWF  Figure 462: RH at Oct. by ECMWF
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Figure 465: RH at Nov. by ECMWF  Figure 468: RH at Dec. by ECMWF
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Figure 477: q; at Sep. by DCPAM
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Figure 526: (01/0t)Lw at Oct. by
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Figure 527: (0T/0t)Lw at Nov. by Figure 528: (9T/0t)Lw at Dec. by
DCPAM DCPAM

137



JAN.

DTempDtRad FEB. DTempDtRad
(x1E4 Po) (<14 po)
o o
1
i
s
.
2 K
3 5 v
g g
s
;
.
s
10
o5 E o E 0
tdegress _north) (degress _north)
|atitude latitude
CONTOUR INTERVAL = 2.500€-01 GONTOUR INTERVAL = 2.500¢ 01
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0.2.8 Monthly mean latitude-pressure (logarithmic) dis-
tribution

144



eastward wind

& a
(degrees_north)
latitude

CONTOUR INTERVAL = 5.000E+00

Figure 541: U at Jan. by DCPAM

(Pa)
3

pressure
w0

(degrees_north
Latitude

CONTOUR INTERVAL = 5.000E+00
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Figure 543: U at Jan. 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 561: U at Jul. by ECMWF Figure 564: U at Aug. by ECMWF
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Figure 572: U at Nov. by NCEP
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Figure 573: U at Nov. by ECMWF

(degrees_north

eastward wind

S

%500

latitude

CONTOUR INTERVAL = 5.000E-+0D

Figure 574: U at Dec. by DCPAM
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Figure 626: V at May by NCEP
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Figure 627: V at May by ECMWF
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Figure 663: MSF at May by ECMWEF  Figure 666: MSF at Jun. by ECMWF

165



JUL.

mass stream function AUG. mass stream function
) tPa
=] T T T T €3 T T T T T
2
4 oo, L o E 518 500 2 1500
3 g 1, 8% S 5
2 el 3 58 1B 1000 2 1000
8 8 14
£ s00 £ s00
2 3 o o
o 7 -s00 500
3
s[] ® 1000 1000
d g
Es b ! 2000 2000
90 “e0 =) o 30

&
(degrees_north)
latitude latitude

CONTOUR INTERVAL = 2.500E+02

(degrees_north)!

CONTOUR INTERVAL = 2.500E+02
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Figure 668: MSF at Jul. by NCEP Figure 671: MSF at Aug. by NCEP
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Figure 669: MSF at Jul. by ECMWF Figure 672: MSF at Aug. by ECMWF
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Figure 674: MSF at Sep. by NCEP Figure 677: MSF at Oct. by NCEP
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Figure 675: MSF at Sep. by ECMWEF  Figure 678: MSF at Oct. by ECMWF
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Figure 681: MSF at Nov. by ECMWEF Figure 684: MSF at Dec. by ECMWF
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Figure 687: T at Jan. by ECMWF Figure 690: T at Feb. by ECMWF
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Figure 839: (90T/0t)sw at Nov.
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Figure 840: (071'/0t)sw at Dec. 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: (0T/0t)Lw at Mar. by Figure 844: (0T/0t)Lw at Apr. by
DCPAM DCPAM
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Figure 845: (9T/0t)Lw at May by Figure 846: (9T/0t)pw at Jun. by
DCPAM DCPAM
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Figure 847: (9T/0t)Lw at Jul. by Figure 848: (0T/0t)Lw at Aug. by
DCPAM DCPAM
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SEP. DTempDtRadL OCT. DTernpDtRadL
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Figure 849: (0T /0t)Lw at Sep. by Figure 850: (0T/0t)Lw at Oct. by
DCPAM DCPAM
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Figure 851: (0T/0t)Lw at Nov. by Figure 852: (9T/0t)Lw at Dec. by
DCPAM DCPAM
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Figure 853: (0T/0t)sw+rw at Jan. Figure 854: (0T/0t)sw+rLw at Feb.
by DCPAM by DCPAM
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Figure 855: (0T /0t)swi+rw at Mar. Figure 856: (9T/0t)sw+Lw at Apr.
by DCPAM by DCPAM
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Figure 857: (0T /0t)swirw at May Figure 858: (0T /0t)swrw at Jun.
by DCPAM by DCPAM
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Figure 859: (9T/0t)sw+rw at Jul. Figure 860: (OT/0t)sw+rw at Aug.
by DCPAM by DCPAM

220



SEP. DTempDtRad OCT. DTempDtRad

5 _north
Iatitude latitude
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Figure 861: (0T/0t)sw+rLw at Sep. Figure 862: (0T/0t)swirw at Oct.
by DCPAM by DCPAM
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Figure 863: (0T/0t)sw+rw at Nov. Figure 864: (0T/0t)swirw at Dec.
by DCPAM by DCPAM
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