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Figure 30. — A schematic representation of the
general circulation of the atmosphere

as envisioned by Hadley (1733)
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A schematic representation of the
general circulation of the atmosphere
as envisioneed by Dove (1837)

Lorenz (19677



Hadley MEBOFE

BARKORN : PRETEIHER, S5F - EST

Dove(1837) : EEERIEPREZITLIIEET, SRE
TILFEM T ATR

Maury(1855) : 2 /LS. hRE, HETHYORT 3 EE



Ferrel, Thomson {§I&

aYFAYHDERREGHE

Coriolis(1828) : A ) HZH/A L THEEER L OHEES
xR

Poisson(1837) : #h¥RPIEDERNEMT 5

Tracy(1843) : AV # ) hORRE~DIEF

Ferrel(1856) : MIBMOAZTAVA YV HEZBA L TKXBEEE
WEMNIZHRT D

Ferrel, Thomson {§¥%

Ferrel(1856) : #xi# 3 ¢7/L{E1R

J.Thomson(1857) : hEBRE TR HFE
Ferrel(1859) : @ETRICHER, B THETIRA
Ferrel(1889) : ETREOILHEA % KE

Bergeron(1928) : X FEHEIRE LT 3 L EEEIRE
Rossby(1941) : #x#5 3 /L& % H2Pahic” es»




W .Ferrel(1856)

Thowmsen (1872)



J.Thomson(1857)

1857

THOMSON

Ao Raiws = squarom

L]
b3
~J
.
JQ
51
3
S
k=
X
D
o
Ly
-l
b+
ke
3
17}
L'

ﬂ'lm.'m'q [1®T



W.Ferrel(1859)

FERREL—1860.
- - EREET N [RENEE

"Thomsen L IBT2)



W.Ferrel(1889)

FERREL—1889.




V.Bjerknes(1937)

f/



M.Maury(1855)

MAURY —1855.

A %7
4 '1‘ ator. toward, fre Eble f
piasr ﬁ;{;

m}ltiwld { g2 )



AEREOEIE

B FRAOKTEIRBA S JEM FRRIKBIRBA~

BN SDEE
ENHRA- LS LEROERE

Bigelow(1900)

Hildebrandsson and Teisserenc de Bort(1900)

A& OHBRBIEDEAR
Helmholtz(1888) : FillME, Bkt
Defant(1921) : THRIL¥—iEZESBMERTHRHA

Jeffrey(1926) : e FREELIC & 5 A ERE O KFHED
EEMZEES

Douglas(1931) : #EBBMEIC OV THLHB TIRBETE
T & EEHE

Starr(1948,1968) : H¥M%

X MERETRE

V.Bjerknes(1937) : #ixRAROFARLEMS ==K
Rossby(1939) : AR E—iK

Charney(1947), Eady(1949) : fAEFRREDHR




T.Bergeron(1928)

A schematic representation of the
meridional circulation according to
Bergeron ([1928) -

Lovenz (19 &)
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Fig. 17. Schematic meridional cross-section through the atmusﬁhcre, showing hypotetical

meridional circulations. Solid lines are meridional streamlines. Thin dashed lines are

lines of constant angular momentum. Heavy dashed line means tropopause. Arrows

indicate turbulent transfer of angular momentum. M+ (3/—) indicate sources (sinks)
of angular momentum, and M+ (H—) sources (sinks) of heat.
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TABLE 1. IDISTRIBUTION OF Ty, 4, Vj, AND {; AT THE END OF THE PRELIMINARY FORECAST WITHOUT EDDIES

3 T, (°C) u, (msec”?) U (msec?) i, (msec)? V) (mmsec™) T, (1074 sec™?)
15 . ~ 301 61 40 — 03 1 0-184
14 — 282 16:9 11-0 - 06 25 0-152
13 — 250 24-9 o 16-3 — 09 30 0-104
12 ~ 208 301 198 - - 10 * 28 ' 0-064
11 — 159 333 21-8 . —1-0 27 0-038
10 - 10-8 sl . 23-0 - 11 ' 29 0-020
9 .= 54 . 360 23-6 - 11 28 0-008
8 0 . 363 238 -11 29 "0
7 54 360 23-6 —11 28 — 0-008
6 10-8 35-1 230 — 11 79 — 0-020
5 15-9 33-3 21-8 =10 27 — 0-038
4 20-8 301 19-8 - 10 28 — 0-064
3 250 24-9 163 — 09 30 - 0-104
2 28-2 169 11-0 - 06 25 — 0-152
1 30-1 6-1 40 — 03 11 — 0-184
o =]
1 - 1
(-1 2
ase = - = = = == E
[ FanTa] q
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Fig. 9. The stream function for the dry ZSM. (Units: 10" gfsec.)
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Fig. 5 As same as Fig. 3 except for thﬂifﬂj‘
meridional velocity and (b) vertical
p-velocity, Contour intervals are (a)
2cm/s and (b) 5% 106 mb/s. Shaded
area shows the (a) southward flow and
(b) downward flow.
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Fig. | Latitude-height distribution of the diabatic

heating function Q. Contour interval is
0.1°K/day. Shaded area shows positive
heating. Leftside boundary is the pole and
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as the vertical coordinate. Bottom is 0 km
and top is 19 km.
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Fig. 2 As same as Fig. 1 except for T, ob-
tained from the cbservational data.
Contour interval is 5°K and standard
line is 273°K.
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Fig. 1. Meridional distribution of the mean zonal wind for the AXISYMMETRIC model with £2* = '%-4. Units: ms ™'
Fig. 2. Meridional distribution of the mean stream function for the AXISYMMETRIC model with §2* = %4, Units: 10" g 5~
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G.P.Williams(1968)

Fi6. 5. The steady-state normalized contours of stream function,
temperature and zonal velocity for flow AS. The absolute maxi-
mum and minimum values are +0.5351, —1.105 cm?® sec™ for ¥;
25, 15C for T'; and +2.667, —0.05955 cm sec™! for u.
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P.J.Gierasch(1975)

Fic. 1. Schematic of meridional cell. If the angular momentum
per unit mass is greater at point E than at P, the meridional cell
produces an upward flux of angular momentum. If it is greater
at point H that at L, there is a poleward transport.
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FiG. 4a. Calculated meridional streamfunctions and zonal wind fields in the standard case. In the
left part of the figure, the streamfunction ¢ is given for » = 25, 10 and 5 m? s-', with a contour
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Oort and Peixéto (1983)
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FiG. 46. Meridional profiles of the northward transports of energy in the atmosphere,
oceans, and atmosphere plus oceans for annual mean conditions. Added are earlier esti-
mates by Oort and Vonder Haar (1976) (x) and Trenberth (1979) (Q).
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circulations.



Golitsyn(1970) €T/

KT RV X—E

%MchﬁT = Fg(1l — a)
M FRERIESVHEE
M = [* pdz.

BuRE
e=U°/L
L EIJRESDAT—ILT,

r_ a’ : BEOEELEE
VIH/Q : BEDIFOVEE

82X
_ € _ 5T
T Fl—-a/M T

kEIZEDMET, —BICT k<1 RAEIS k=01 T 5.




Lorenz(1960) €7 /U

ERIRILX—NFTUAR:
(FRAEEIRNF—DEREL HBED/NF VR)

oT
Mcg_j_,— =D
M, =ocpw FFEmABRISYI7A
6T Mt REE

ROWEIZ 6T IIBREZ LS.

BHE® : 6THEK : M.=0
8BYEH ::6T=0 : M. EX

Fig. 3. Schematic diagram showing the variation of G (solid curve) and D, (dashed curve) |
with AT. (d) Moderate rotation and moderate heating. (b) High rotation and moderate |
heating. (c) Moderate rotation and weak heating. Eis the value of 4Tat thermal equilibrium.
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