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Abstract

Global-scale atmospheric circulation is driven and maintained by temperature dif-
ference between latitudes. In this study, we simulated the atmospheric circulation
on a virtual planet with fixed surface temperature using the general circulation
model DCPAMS5, investigating how the temperature difference between latitudes
controls the general circulation of the atmosphere. In all simulations, solar radi-
ation and water were excluded. Surface temperature was given as a function of
latitude with parameters including the temperature difference between the equa-
tor and polar regions and the temperature at the polar regions, and we conducted
39 simulations by varying these parameter. When low latitudes are warmer than
high latitudes, the greater the temperature difference between equator and po-
lar regions, the stronger the Hadley circulation, faster the jet, and the larger the
meridional heat transport became. In contrast, when the temperature gradient is
reversed, that is low latitudes are cooleer than high latitudes, the Hadley cirulation
almost stopped and meridional heat trasnport became smaller.
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1.2

EERTHERALzconf 7 71JL

AL DEER DRI W= conf 7 7 £ L2 #E 5.

© 00 N O Ut ks W N

W W W W W W W W W W NN NN NN NN N N e e e e e
© 00 N O Uk W N O © 00NN O WY RO Y 00N Ot W Ny = O

40
41

Listing 1.1: conf 7 7 A )L

dcpam_main W& 27 A HNAMELIST 7 7 A /L (T42L26 )

NAMELIST file for "dcpam_main"

AR

# Copyright (C) GFD Dennou Club, 2008-2009. All rights reserved.
#
# Note that Japanese and English are described in parallel.
#/
&modify_albedo_snowseaice_nml
FlagModAlbedoBasedOnTemp = .true.
/
&lscond_nml
QH20FlucRatio = 0.1
/
¢mass_fixer_nml
ThresholdForMessage = -1.0d4-20
/
&sltt_nml
FlagSLTTArcsineHor = .false.,
FlagSLTTArcsineVer = .false.

/

&sltt_const_nml
dtiw = 2,
dtjw = 3

/

&constants_snowseaice_nml
SnowAlbedo = 0.6d0,
SealceAlbedo = 0.6d0,
SnowThresholdForFlux = 10.0d0,
SnowThresholdForAlbedo = 10.0d40,

/

&set_solarconst_nml
SolarConst = 0.0d0,

/

&gwd_m1987_nml
SigmaRef = 0.970d0,
OrogEffWaveLength = 100.0d3

/

&saturate_nml
SaturateWatIceFracType = ’Lin’
TempIcelLim = 253.15d0,
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

TempWatLim = 273.15d0

/

&dry_conv_adjust_nml
FlagAdjustMom = .true.,
FlagAdjustMR = .true.

/

&check_prog_vars_nml
TempMax = 400.0d0

/

&dcpam_main_nml

DynMode = ’HSPLVAS83’,
PhysMode = ’FullPhysics’,
RadModel = ’Earth’,
SfcFluxMethod = ’BH91B94’,
VDiffMethod = ’MY2.57,
PhysImpMode = ’SoilModel’,
MCMethod = ’RASWithIce’,
LSCMethod = ’LL91WithIce’,
CloudMethod = ’SimpleWithIce’,
SfcMoistMethod = ’Bucket’,
GWDMethod = ’M1987°,
DCMethod = ’DCA’,

FlagSnow = .true.
/
&fileset_nml
FileTitle = ’Simulation of an atmosphere of planet with the
land and the ocean’,
FileSource = ’dcpam5 $Name: $ (http://www.gfd-dennou.org/
library/dcpam)’,
FileInstitution = ’GFD Dennou Club (http://www.gfd-dennou.org)’
/

&gridset_nml
nmax = 42,

imax = 128,
jmax = 64,
kmax = 26,
kslmax = 9,

ksimax = 9
/
&composition_nml
ncmax = 4,
Names = ’QH20Vap’, ’QH20Liq’, ’QH20So0l’, ’TKE’,

FlagAdv = .true., .true., .true., .true.,
FlagMassFix = .true., .true., .true., .false.,
FlagVDiff = .true., .true., .true., .false.,
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86 &timeset_nml

87
88
89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

/

cal_type = ’user_defined’,

month_in_year = 12,

day_in_month = 30, 30, 30, 30, 30, 30, 30, 30,
30,

hour_in_day

24,
60,
sec_in_min = 60.0d0,
InitialYear = 1,
InitialMonth = 1,
InitialDay = 1,
InitialHour = O,
InitialMin = O,
InitialSec = 0.0d0,
EndYear = 11,
EndMonth = 1,

min_in_hour

EndDay = 1,
EndHour = O,
EndMin = O,

EndSec = 0.0d0,
DelTimeValue = 15.0,
DelTimeUnit = ’min’,
PredictIntValue = 1.0,
PredictIntUnit = ’day’,
CpuTimeMoniter = .true.

&restart_surftemp_io_nml

/

InputFile = ’00/rst_sfc_T0_0.nc’
OutputFile = ’rst_sfc.nc’

&restart_file_io_nml

/

InputFile = ’00/rst.nc’,

OutputFile = ’rst.nc’,
IntValue = 360.0,
IntUnit = ’day’

&relaxed_arakawa_schubert

/

RASSupressFactor = 0.1d0,
PRCPArea = 0.05d0,
RainSnowConvFactor0 = 0.900d0,
FlagZeroCrtlCWF = .true.

&cloud_simple_nml

CloudCoverMethod = ’Const’,
PRCPArea = 1.0d0,
PRCPEvapArea = 1.0d0,

30, 30, 30,
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131 SnowMethod = ’StepPC’,
132 CloudWatLifeTime = 1980.0d0,
133 CloudIceLifeTime = 9000.0d0,

134 /

135 &surface_properties_nml

136 SurfTempSetting = ’file’,

137 SurfTempFile = ’00/rst_sfc_T0_0.nc’,

138 SurfTempName = ’SurfTemp’,

139  SealceSetting = ’generate_internally’,

140 SurfTypeSetting = ’file’,

141 SurfTypeFile = ’../data_Ts/sfcindex_0_P16.nc’,
142 SurfTypeName = ’sfcindex’,

143  SurfCondSetting = ’generate_from_SurfType’,
144 SurfCondFile = ’7,
145 SurfCondName = ’7,

146 SurfCulIntSetting = ’generate_internally’,
147 SurfHeightFile = ’generate_internally’,

148  SurfHeightStdSetting = ’generate_internally’,
149  SurfHeightStdName = ’generate_internally’,
150  AlbedoSetting = ’generate_internally’,

151 RoughlengthSetting = ’generate_internally’,
152/

153 &surface_data_nml

154  RoughLength = 1.0d-4,

155 SurfCond = 0

156  HumidCoef = 0.0d0

157 /

158 &rad_short_income_nml

159 FlagAnnualMean = .false.,
160 FlagDiurnalMean = .false.,
161  EpsOrb = 0.0d0,

162 PerLonFromVE = 0.0d0,

163  LonFromVEAtEpoch = 279.403308d0,
164  Eccentricity = 0.0dO,

165  TimeAtEpoch = -1.0d0,

166  EpochYear = 1,

167 EpochMonth = 1,

168  EpochDay = 1,

169  EpochHour = O,

170  EpochMin = O,

171 EpochSec = 0.0d0

12/

173 &set_03_nml

174 Flag03 = .false.,

175/

176 &axesset_nml
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177

178

179

180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Depth = 0.0d0, -4.0d4-2, -12.0d4-2, -28.0d-2, -40.0d-2, -64.0d
-2, -112.0d4-2, -208.0d-2, -400.04-2, -784.04-2,

SIDepth = 0.0d0, -1.0d0, -2.0d40, -3.0d0, -4.0d0, -5.0d0, -7.0
do, -10.0d0, -20.040, -50.0d0,

Sigma = 1.00000000 0.997503102 0.992528021 0.982652187
0.963194370 0.927743435 0.893597305 0.829029083
0.762362421 0.695695758 0.629029095 0.562362432
0.495695770 0.429029107 0.362362444 0.295695782
0.230288103 0.179348558 0.139676794 0.108780399
8.47182572E-02 6.59786463E-02 5.13842218E-02 4.00180705E
-02 3.11661046E-02 1.55830523E-02 0.00000000E+00

/
&dynamics_hspl_vas83_nml

FlagSLTT = .true.,

FlagSpongelLayer = .true.,

SLEFoldTimeValue = 10.0d0,

SLEF0ldTimeUnit = ’day’,

SLOrder = 1,

SLNumLayer = 5,

FlagDivDamp = .true.,

HDOrder = 4,

HDEFoldTimeValue = 1.0,

HDEFoldTimeUnit = ’day’

/
&gtool_historyauto_nml
IntValue = 1.0,

IntUnit = ’day’,
Precision = ’float’,
FilePrefix = ’7,

/

&gtool_historyauto_nml
Name = ’U, V, Temp, Ps, QH20Vap’,
TimeAverage = .true.

/

&gtool_historyauto_nml
Name = ’QH20Liq, QH20Sol’
TimeAverage = .true.

/

&gtool_historyauto_nml
Name = ’SigDot’
TimeAverage = .true.

/

&gtool_historyauto_nml
Name = ’SurfTemp’
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215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258

259

TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’SoilMoist’
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’SurfSnow’
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’SoilTemp’
TimeAverage = .true.

/

&gtool_historyauto_nml

Name = ’Rain, Snow, PRCP’,
TimeAverage = .true.

/

&gtool_historyauto_nml

Name = ’PRCPCum’,
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’PRCPLsc’,
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’Evap, Sens, OLR, SLR, OSR, SSR, ISR’
TimeAverage = .true.

/

&gtool_historyauto_nml

Name = ’EvapA, SensA, OLRA, SLRA, OSRA, SSRA,
TimeAverage = .true.

/

&gtool_historyauto_nml

Name = ’SurfAlbedo’
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’SealceConc’
TimeAverage = .true.

/

&gtool_historyauto_nml

ISRA’

Name = ’Mass, KinEngy, IntEngy, PotEngy, LatEngy, TotEngy,

Enstro’
SpaceAverage = .true., .true., .true.,
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260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292

Precision = ’double’,
/
&gtool_historyauto_nml
Name = ’Decl’
/
&gtool_historyauto_nml
Name = ’SurfH20VapFlux, SurfH20VapFluxB’
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’SurfH20VapFluxU, EvapU’
TimeAverage = .true.
/
&gtool_historyauto_nml
Name = ’TKE’
/
&gtool_historyauto_nml
Name = ’0OMG’
/
&gtool_historyauto_nml
Name = ’DTempDtRadS, DTempDtRadL’
/
&gtool_historyauto_nml
Name = ’PotTemp, SLP’
/

&gtool_historyauto_nml

Name = ’RadLUWFLXA, RadLDWFLXA, RadSUWFLXA, RadSDWFLXA’

TimeAverage = .true.

/

&gtool_historyauto_nml
Name = ’S0SealceTemp, S0SealceMass’
TimeAverage = .true.

/
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1.3 EERT{ERA L 7z namelist

AR D EER DRI L 72 DCPAM5(20180304-2 i) @ namelist Z#(D V) R
b EEE 5.

# 1.1: set_solarconst_nml @ namelist Z%¥

e =1l S ZHR
SolarConst  KFFEE [W/m?] 0.0d0

% 1.2: timeset_nml @ namelist 2°%

P ed =S PALEE
cal_type J& DFEEH "user_defined’

month_in_year 14FEDHDE 12

day_in.month 14+ H®DHZ 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30
hour_in_day 1 HORKEE 24

min_in_hour 1R D7 % 60

sec_in_min 157OM% 60.0d0

# 1.3: surface_data_nml @ namelist 2%

A =i S ZE 1%
SurfType TR H 0
RoughLength HiZEMHEE 1.0d-4
SurfCond H5R IR AE 0
HumidCoef — HIZRIEMEE  0.0d0
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Listing 1.2: #1FREE DX

#! /usr/bin/ruby
require "numru/ggraph"
include NumRu

fnl = ’../T81_0/01/SurfTemp.nc’
fn2 = ’../T81_p/01/SurfTemp.nc’
fn3 = ’../T81_m/01/SurfTemp.nc’

gphysl = GPhys::I10.open(fnl,vname) .cut(’time’=>2520..3600)
gp_gml = gphysl.mean(’time’) .mean(’lon’)
gphys2 = GPhys: :I10.open(fn2,vname) .cut(’time’=>2520..3600)
gp_gm2 = gphys2.mean(’time’) .mean(’lon’)
gphys3 = GPhys: :I10.open(fn3,vname) .cut(’time’=>2520..3600)
gp_gm3 = gphys3.mean(’time’) .mean(’lon’)

DCL.gropn(2)
DCL.sgpset(’lcntl’, false)
DCL.uzfact(1.2)

DCL.sgpset (’1fprop’,true)
DCL.sgscmn (73)

GGraph.set_fig ’itr’=>1

GGraph.set_axes(’xlabelint’=>30)

GGraph.line( gp_gml,true,’max’=>370, ’min’=>170, ’annotate’=>false
,’index’=>594, title’=>""’)

GGraph.line( gp_gm2,false,’index’=>974)

GGraph.line( gp_gm3,false,’index’=>864)

DCL.grcls
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Listing 1.3: XU D F4FTH W X

1 #! /usr/bin/ruby

2 require "numru/ggraph"

3 include NumRu

4

5 fnl = ’../T81_p/01/Temp.nc’

6 vnamel = ’Temp’

7

8 gp = GPhys::I0.open(fnl,vnamel).cut(’time’=>3240..3600)
9 gp = gp.mean(’time’) .mean(’lon’)
10

11 DCL.gropn(2)

12 DCL.sgpset(’lcntl’, false)

13 DCL.sgpset(’1full’,true)

14 DCL.uzfact (0.83)

15 DCL.sgpset (’1fprop’,true)

16 DCL.sgscmn(10)

17

—_
co

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,1.0,0.0]

19 GGraph.set_axes(’xlabelint’=>30)

20 GGraph.tone( gp,true,’lev
’=>[105,120,135,150,165,180,195,210,225,240,255,270,285,300,315,330, 345, 3¢
title’=>’"’,’annotate’=>false)

21 GGraph.color_bar

22 GGraph.contour(gp,false, ’interval’=>20, ’index’=>10)

23 DCL.grcls
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Listing 1.4: FgALiEEEEE O FF H W X

#! /usr/bin/ruby
require "numru/ggraph"

include NumRu

fnl = ’../T81_p/01/Temp.nc’
vnamel = ’Temp’

GPhys: :I10.open(fnl1,vnamel) .cut (’time’=>3240..3600)
gp.mean(’time’) .mean(’lon’)

gp
gp

lat = gp.axis("lat") .pos
lat_na = lat.val
t = gp.val

dlat = lat_nall..-1] - lat_nal0..-2]
dT = t[ 1..-1, true ] - t[ 0..-2, true ]

lat_mid = 0.5 * (lat_nall..-1] + lat_nal0..-2])
orig_grid = gp.grid

sigma_pos = orig_grid.axis("sig") .pos
sigma_pos = sigma_pos.val if sigma_pos.is_a?(NumRu: :VArray)

sigma_axis = NumRu: :Axis.new
sigma_axis.set_pos(NumRu: :VArray.new(sigma_pos, {"long_name"=>"
sigma"} s "Sig"))

lat_axis = NumRu: :Axis.new
lat_axis.set_pos(NumRu: :VArray.new(lat_mid, {"long_name"=>"
latitude","units"=>"degrees_north"}, "lat"))

grid = NumRu::Grid.new(lat_axis, sigma_axis)

dT_va = NumRu: :VArray.new(dT,{"long_name"=>"meridional
temperature difference"},"dT")

dT_gp = GPhys.new(grid, dT_va)

lat_mid = dT_gp.axis("lat") .pos.val
dT_val = dT_gp.val

south_idx = lat_mid.1t(0.0) .where
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south_idx.each do |il
dT_vall[i, true] = - dT_vall[i, true]
end
dT_val = - dT_val
dT_gp = GPhys.new(dT_gp.grid,NumRu: :VArray.new(dT_val,{"long_name

"=>"dT/d(lat)"},dT_gp.name) )

DCL.gropn(2)

DCL.sgpset (’lcntl’, false)
DCL.sgpset (’1full’ ,true)
DCL.uzfact (0.83)
DCL.sgpset (’1fprop’ ,true)
DCL.sgscmn (65)

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
?=>[-90,90,1.0,0.0]

GGraph.set_axes(’xlabelint’=>30)

GGraph.tone( dT_gp,true,’title’=>’’,’lev

’=>[-7.0,-6.0,-5.0,-4.0,-3.0,-2.0,-1.0,0.0,1.0,2.0,3.0,4.0,5.0,6.0,7.0],°

annotate’=>false)
GGraph.color_bar
DCL.grcls
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Listing 1.5: B PG J&# o 4 [Hi W X

1 #!/Usr/bin/ruby

2 require "numru/ggraph"

3 include NumRu

4

5 fnl = ’../T81_p/01/U.nc’

6 vnamel = ’U’

7

8 gp = GPhys::I0.open(fnl,vnamel).cut(’time’=>3240..3600)
9 gp = gp.mean(’lon’) .mean(’time’)
10

11 DCL.gropn(2)

12 DCL.sgpset(’lcntl’, false)

13 DCL.sgpset(’1full’,true)

14 DCL.uzfact (0.83)

15 DCL.sgpset (’1lfprop’,true)

16 DCL.sgscmn(65)

17

—_
co

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,1.0,0.0]

19 GGraph.set_axes(’xlabelint’=>30)

20 GGraph.tone( gp,true,’lev
’=>[-100,-90,-80,-70,-60,-50,-40,-30,-20,-10,0,10,20,30,40,50,60,70,80,90,
title’=>’’,’annotate’=>false)

21 GGraph.color_bar

22 GGraph.contour( gp,false,’interval’=>30,’index’=>10)

23 DCL.grcls
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Listing 1.6: F/F[H O E &AL D

#!/Usr/bin/ruby
require "numru/ggraph"
include NumRu

include NMath

fnl = ’../T81_p/01/V.nc’
fn2 = ’../T81_p/01/Ps.nc’
vnamel = ’V’
vname2 = ’Psg’

v = GPhys: :NetCDF_I0.open(fnl, vnamel).cut(’time’=>3240..3600)
= v.mean(’lon’) .mean(’time’)

v =
ps = GPhys: :NetCDF_I0.open(fn2, vname2).cut(’time’=>3240..3600)
ps = ps.mean(’lon’) .mean(’time’)

g =9.8

rplanet = 6.371e6

lat = v.coord("lat").val * Math::PI/180.0
sigm = GPhys: :NetCDF_IO.open(fnl,"sigm") .val
nlat = lat.length

nlev = sigm.length

ps_lat = ps.val.reshape(nlat,1)
vval = v.val

psi = NArray.sfloat(nlat, nlev)

if sigm[0] < sigm[-1]
psiltrue,0] = 0.0
k=0
while k < nlev-1
dsig = sigm[k+1] - sigm[k]
term = vval[true,k] * ps_lat[true,0] * dsig / g
psiltrue,k+1] =
psiltrue,k] + term * (2+#Math::PI*rplanet*NMath.cos(lat))
k +=1
end
else
psiltrue,nlev-1] = 0.0
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41 k = nlev - 2
42 while k >= 0

43 dsig = sigm[k] - sigm[k+1]

44 term = vval[true,k] * ps_lat[true,0] * dsig / g

45 psiltrue,k] =

46 psiltrue,k+1] + term * (2#Math::PI*rplanet*NMath.cos(lat))
47 k -=1

48 end

49 end

50

51 psi = psiltrue,1..-1]

52 msf = v.copy

53 msf [true,true] = psi * le-9

54 msf.long_name = ""

55 msf.units = "le9 kg/s"

56

57 DCL.gropn(2)

58 DCL.sgpset(’lcntl’, false)

59 DCL.sgpset(’1full’,true)

60 DCL.uzfact(0.83)

61 DCL.sgpset(’1lfprop’,true)

62 DCL.sgscmn(65)

63

64 GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,1.0,0.0]

65 GGraph.set_axes(’xlabelint’=>30)

66 GGraph.tone( msf, true , ’lev
’=>[-360,-330,-300,-270,-240,-210,-180,-150,-120,-90,-60,-30,0,30,60,90, 1-
annotate’=>false)

67 GGraph.color_bar

68 GGraph.contour(msf,false,’interval’=>30,’index’=>10, ’annotate’=>
false)

69 DCL.grcls
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Listing 1.7: Fi-{LAEIER DX label
1 #!/usr/bin/ruby
2 require "numru/ggraph"
3 include NumRu
4
5 fnl = ’../T81_p/01/SLRA.nc’
6 vnamel = ’SLRA’
7 fn2 = ’../T81_p/01/SensA.nc’
8 vname2 = ’SensA’
9 fn3 = ’../T81_p/01/0LRA.nc’
10 vname3 = ’OLRA’
11
12 gphysl = GPhys::I0.open(fnl,vnamel).cut(’time’=>3240..3600)
13 gphysl = gphysl.mean(’time’)
14 gphys2 = GPhys: :I0.open(fn2,vname2) .cut(’time’=>3240..3600)
15 gphys2 = gphys2.mean(’time’)
16 gphys3 = GPhys::I0.open(fn3,vname3) .cut(’time’=>3240..3600)
17 gphys3 = gphys3.mean(’time’)

B W W W W W W W W W W NN NN NN NN NN =
O © 00 N O U kR W N RO © 0NNt R W N RO O

gplat = GPhys::I0.open(fnl,’lat’)

gplatw = GPhys::I0.open(fni1,’lat_weight’)
nlat = gplat.shape[0]

weight = gplatw.val

weight = weight / weight.sum(0)

gphysyl = gphysl.mean(’lon’)

gphysyl = (gphysyl*gplatw)/(gplatw.sum)
gphysy2 = gphys2.mean(’lon’)

gphysy2 = (gphysy2+*gplatw)/(gplatw.sum)
gphysy3 = gphys3.mean(’lon’)

gphysy3 = (gphysy3*gplatw)/(gplatw.sum)
gphysy4 = gphysyl + gphysy?2

gphysy4 = gphysy4* (- gphysy3.sum(0)/gphysy4.sum(0))
total = -(gphysy4+gphysy3)

radius = 6.371e6

pi = 3.14

surface = 4*pi*radius*radius

total = total*surface/10%x15

flux = NArray.float(nlat-1)
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lat = NArray.float(nlat-1)
for j in 1..(nlat-1)
flux[j-1] = totall[0..j-1] .sum(’lat’)
lat[j-1] = (gplat[j-1].val+gplat[j]l.val)/2.0
end
latax = VArray.new(lat, {’long_name’=>’latitude’,’units’=>’
degrees_north’}, ’lat’)
axisO = Axis.new.set_pos(latax)
gflux = VArray.new(flux,{’long_name’=>’heat flux’,’units’=>’PW
’}, flux’)
gpflux = GPhys.new( Grid.new(axis0O), gflux )

DCL.gropn(2)
DCL.sgpset(’lcntl’, false)
DCL.sgpset (’1full’,true)
DCL.uzfact (0.83)
DCL.sgpset (’1fprop’,true)

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,-3.6,3.6]

GGraph.set_axes(’xlabelint’=>30, ’ytickint’=>0.3)

GGraph.line(gpflux,true,’index’=>14,’title’=>"")

DCL.grcls
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Listing 1.8: {&A7 D F4FTH W X

1 #! /usr/bin/ruby

2 require "numru/ggraph"

3 include NumRu

4

5 fnl = ’../T81_p/01/PotTemp.nc’

6 vnamel = ’PotTemp’

7

8 gp = GPhys::I0.open(fnl,vnamel).cut(’time’=>3240..3600)
9 gp = gp.mean(’time’) .mean(’lon’)
10

11 DCL.gropn(2)

12 DCL.sgpset(’lcntl’, false)

13 DCL.sgpset(’1full’,true)

14 DCL.uzfact (0.83)

15 DCL.sgpset (’1lfprop’,true)

16 DCL.sgscmn(10)

17

—_
co

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,1.0,0.0]

19 GGraph.set_axes(’xlabelint’=>30)

20 GGraph.tone( gp,true,’lev
’=>[150,165,180,195,210,225,240,255,270,285,300,315,330,345,360,375,390, 4(
title’=>’’,’annotate’=>false)

21 GGraph.color_bar

22 GGraph.contour(gp,false, ’interval’=>20, ’index’=>10)

23 DCL.grcls
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Listing 1.9: KDEUNHZ DX

#!/usr/bin/ruby
require "numru/ggraph"
include NumRu

fnl = ’../T81_p/01/SLRA.nc’
vnamel = ’SLRA’
fn2 = ’../T81_p/01/SensA.nc’
vname2 = ’SensA’
fn3 = ’../T81_p/01/0LRA.nc’
vname3 ’OLRA’

gphysl = GPhys::I0.open(fnl,vnamel).cut(’time’=>3240..3600)
gp_gml = gphysl.mean(’time’) .mean(’lon’)

gphys2 = GPhys: :I0.open(fn2,vname2) .cut(’time’=>3240..3600)
gp_gm2 = gphys2.mean(’time’) .mean(’lon’)

gp_gm3 = gp_gml + gp_gm2

GPhys: :I0.open(fn3,vname3) .cut (’time’=>3240..3600)
gphys4.mean(’time’) .mean(’lon’)

gphys4
gp_gm4

gp_gmb = gp_gm3-gp_gm4

DCL.gropn(2)

DCL.sgpset (’lcntl’, false)
DCL.sgpset (’1full’ ,true)
DCL.uzfact (0.83)
DCL.sgpset (’1fprop’,true)

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
»=>[-90,90,0,1000]

GGraph.set_axes(’ytitle’=>",’xlabelint’=>30)

GGraph.line( gp_gm3,true,’index’=>24,’title’=>’’, ’annotate’=>
false)

GGraph.line( gp_gm4,false,’index’=>44,’annotate’=>false)

DCL.grcls
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Listing 1.10: #1zZRDEIZ DIX]

#!/usr/bin/ruby
require "numru/ggraph"
include NumRu

fnl = ’../T81_p/01/SLRA.nc’
vnamel = ’SLRA’
fn2 = ’../T81_p/01/SensA.nc’
’SensA’

vname2

gphysl = GPhys::I0.open(fnl,vnamel) .cut(’time’=>2520..3600)
gp_gml = gphysl.mean(’time’) .mean(’lon’)

gphys2 = GPhys: :I0.open(fn2,vname2) .cut(’time’=>2520..3600)
gp_gm2 = gphys2.mean(’time’) .mean(’lon’)

gp-gm3 = gp_gml + gp_gm2

DCL.gropn(2)

DCL.sgpset (’lcntl’, false)
DCL.sgpset(’1full’,true)
DCL.uzfact (0.83)
DCL.sgpset (’1fprop’,true)

GGraph.set_fig ’itr’=>1, ’viewport’=>[0.2,0.8,0.2,0.5], ’window
’=>[-90,90,0,1000]

GGraph.set_axes(’ytitle’=>’’,’xlabelint’=>30)

GGraph.line( gp_gml,true,’index’=>44,’title’=>’’, ’annotate’=>
false)

GGraph.line( gp_gm2,false,’index’=>34,’annotate’=>false)

DCL.grcls
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