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% —'i;*; Kinetic Energy Generation and Dissipation in

‘ - the Largé—Scale Atmospheric Circulation
Abstract

‘ The kinetic energy budget and dissipation are studied in their
varipus partitionings, using daily aerological (wind and geopotential)
data from the network over North America for six months.

The total kinetic energy) dissipatibn is partitioned into wvertical
mean flow and shear flow and also into planetary boundary layer
and free atmosphere. Furthermore, the dissipaticns in the vertical

. mean flow and shear flow are partitioned separately into components
contributed by the boundary layer and free atmosphere. Two impor—
tant terms is the total kinetic energy equation in determining the
total dissipation are the generation and outflow. Two important .
terms in the mean flow kinetic energy equation in determining
‘the mean flow dissipation are the conversion between the vertical
shear and mean flows and the outflow. The mean flow and shear
flow dissipations seem to have numerical values of the same order
of magnitude. The evaluated boundary layer dissipation and free
atmosphere dissipation indicate that -the latter is at least as
“important as the former. It is also shown that the mean flow
dissipation is mainly contributed from the free atmosphere while
the shear flow dissipation is contributed from the boundary layer
and free atmosphere in the same order of magnitude. The evaluated
dissipation wvalues and related kinetic energy parameters are
~ presented and examined in detail. ‘
' Of special interest in this study is the direct evaluation of the

' kinetic energy generation due to the work done by the horizontal
pressure force. - Daily variation of the generation at different
pressure levels seems to suggest three different modes of the gener-
ation cycle in the upper, mid, and lower troposphere. Clear vertical
profiles of the generation from the surface to the 100-mb. level are
obtained; it is shown that strong generation takes place in the upper
and lower troposphere while the generation in the mid troposphere
is very weak. It is also suggested that there may be an approximate
balance of the kinetic energy generation and dissipation in the

_ boundary layer. '
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K’ 645 7.89 6.98 472 3,52 3.28 5.47
aK/at 0.78 0.58 - 020 - 0.01 027 | —o0p04 0.23
K-outflow 0.25 7.59 1,88 — 107 1.58 035 1.76
Generation 8.56 12.52 6.55 613 8.43 802 8.37
B 7.53 4,35 487 7.21 658 7.71 6.38

okt 0:30 024 —0.16 — 002 022 ~ 005 009
Tovuiiiow 0.49 3.16 ~013 | —o083 - 089 |  ~o2s 0.55
(K= 430 7.89 1.66 584 | 1.30 . 1.48 275
g 351 1.49 1.95 6.69 0.19 1,83 311
- 402 | . —o014 2,92 052 6.39 " S8 3.27

» KZ2 g (Grand mean) £ 15.77x10°
joules/m®. H{HIRFTEL 1951 45 Saltzman FI
- Fleisher Ffst 2 EFHE 14.1x10° joules/m?.
DA o HEEEiEr 2maE K Mpeiishe
K’ + BIEF 10.30X10° joules/m® $d 547X105
joules/m® e AEHF - Kit K/ ZH#E 2:10

B2 2R/ st HZ 2B e (12) =
I » Bﬁ?ﬁ‘ﬁ]i&ﬂﬁ% ’

E=- ( Bt +K outflow—generatmn)

ZWHERME E BRIES» RehE eERSms i
ﬁﬁE&}Zlﬁ @EZEB?E&H:’% » ZEjRES R AR

E EIJ\ ’ ‘— ’ KZEE‘&& BEESZ2THER

023, 1.76 & 8.37 Watts,"m

B 2 RTRERE AR HERL » Kk
EEER—2.

JEEBARE » EHREEE R (Kinetic energy
flux) BEZHE o MRFKFEBEHEGHE » B8
EEHEZ (The difference of generation) Fi» 5
HIEENRAES (Net generation) » RBEARE
75 (Net supply) » BEFY 1963 4E1 5 » 1962 4E 2
2355575 8 PHESNE AR 831 » 493 »

467+ 7.202 685 J T.67 watts/m. ;é%iﬁﬂ%ﬂ%
6.61 watts/m?

E&Pﬂﬁiﬂﬂﬁﬁ‘&ﬁiﬁﬁ%ﬁ%z&%ﬁﬁﬁkd\ '
» 1788 Oort™ 25525 » #7E 0.91~3.3Twatts/m?
2 » HIWELURIR Brown® s Krueger » Wins-
ton * Haines'” » Saltzman®® s Fleishert®1m »

- Teweles®*s » Wiin-Nielsen » Brown:Draket5

%z&*gﬁiﬁﬂﬁﬂ&PhiIlip“"ﬁlSmagorinSky‘1”)

ZHERBER - ANEZANELME » B HEHAE
B » HERTRE : F— AFREEERLE
HARKE » RIMFIRMIZ MR 2 P Ao b sk 2 R
BERA » EERTRRHBARA < 19534E1H »

White Rl Saltzman® Ef&st » ZHEZEES
BAIER b watts/m® » HEERIAREZ AEEEE
BYE « BAERFEASISRERL IS EMER
500mb ZEE » W EREILE35FT608 » FERTOS
120 e « B » DEUEEFNEEBER S

EEHFTRH < AR ELEZRE ISR RS

KEBAFTEZBEEERA (BEH5 » H 9 FE1
) BIFVEREZESE b BT AT o
SZIKPBLEER (The horizontal gradient field)
TREFTFERE » BEIME S EER T -
HoEREHRELEEHREA2H » BER
EZRMERREHTR SRR CEE » BER

Y SRSEEESEN B TERESE B




C— 48 —

BEZRGEEAIHTARE o
V.Vo=V.Vé-vV.V
¢VV¢%ﬁK=ﬁ&ﬁﬁmm’C&%%2)’
6vv@$§@ﬁﬁ1(837mﬁﬁﬁ$o |
DaEsERaE RN R A TR 2 2
ﬁ » R (18) "Em

: = CgK'FK"Outflow (K'—K))
FHERG ) BEEAR
(K*m¥—ij'puﬂfww
' FIVY-VVA
&ﬁﬁu Wiin-Nielsen‘®® BTk »

ﬁ(‘i’*ﬁ ° iﬁ%’ﬁjﬁ [K’ —-K]J Z%Zﬁjﬁj% 8.76 watts/m®
s *Eﬂz Y QE E-outflow 2%3{3&’] %lilfg-% 0. 09

055 Watts/m2 =R [K’AKJ ZA fﬁ HlinF2
F s £E . 1.30 = 7.89 watts/m? 23 ¢ Smago-
rinsky"®> FEREEET » BF 161 watts/m® =
BEE o Wiin-Nielsen % Drake® gLl 850 »
700> 500 » 300 » 200mb %57 M FEE.C T MEA BE
o8 Eh 2.1 watts/m® ZRYEHE o ZEEERT
1962451 F » 45 » 7 » 10 B 1963421 B 2Bl
BHEVE 5 4.65.2.88 » 1.24 > 2.96 » 14,16 watts/
me. SR E AN » 2 FFIMERYS o
MiEZ » AFRbZ U@L Smagorinsky.
ao 5 Wiin- Nielsen 1 Drake(”’ TR o
LL%MFE%J?%B%%E s EHT o HEFE

BREBREZHE

' ﬁﬂ%ﬁ%ﬁﬂ&%%ﬁﬁ%ﬁ,ﬁﬁﬁﬁﬁa
UIERENEE MBI REEE%ER (2% Smagor-
ingky'®? » Wiin-Nielsen @) , (K/'-EK). S#iH
375 watts/m? AL 6.61 watts/m® 2k

TEAFIRIEES 057 » FHRWEFRNEITZZ

B BN AR EEEN 0 ERKE 0 E
Smagorinsky!” BT ET » #9755 068 » 7
Wiin-Nielsen®® FNEIR9E S EIFE0.27 » AWiin-
NielsenfiDrake ™ » BB 1B SUSIHET R
BSEBA IS 100 5 [ ] QEREE » b
REBEEZELE » REFEE DB RRGENHR

HEMPITEE » B ESE s R RERRE ) A

T IR

'EEW@%?&I&‘W E'
HRL02r —0.145 292 052, 639 %us,ss watts/

BEREREEYHE m? HEEHEER 3.27 watts/m®.

WEEE L B ERBERYSREEE

'1:94 » 1.33 » 0707 140 watts/m

I s B (1/Ag) f Pe ‘V‘» VadAﬁ]‘%m% ., - LR ﬁ:&ﬁm%«& SEEREE A » —HR
A .

o
CRMBEE » EREEER (12> &1 » Pl

- TADOBIETE » 721963421 F a1962¢2}_§ s 3
_ BA-TA.8F (BER2,#3) »HERTE
. 435,487,721, 658 Fl 7.71 watts/m® » HEF

BE 6.88 watts/m? » BRIELE A H 2 REEIRA

EHRA (13) &0 L

HEHEZ > IR ER vk 5 [, P
V. VGdA Tk » 5553514495195 6.695 0.19

E51 1.83 watts/m? » E27FGEH 8. 11 Watf:sjm2
» BEE AL ERT EZ%"E gy

SN » 19628 T A » 85 + HBMEIEE
A —5 » SRS RN E T - E S

T EekBEEE. (BEH 910,11, %53 .

i‘%%;ﬂﬂ?‘aﬁﬁﬁi%ﬁ‘ﬂﬂﬁﬁ@i%ﬁﬁ?ﬁ%{ﬁﬁﬁﬁﬁ

o H— o BAREEmSHER (13D 5§ - WsE
(K'-K) EZ%F » {1, K-outflow TTHE%H@°
B BETHEEFPERE T i@@@i@ﬁ F ,;n:
*ﬁ*ﬁxﬁﬁﬁmﬁ‘%ﬁdﬁ s LEF%E@EQ@‘&{EE%EF
RBETo -

‘ %ﬁﬁml.ﬁ@]@ﬁ’:‘z% K'ﬂ_]K’ Y @-%éﬁ%ﬁz
65 %8595 » HATHEN TR 2 A E » I/
A SR ERIEZ40BTILIY « BasS s B/E BB
0.95 »iE W3 | 7F Wiin-Nielsen Z33TESH
0 38 , E Smagormskj?“g’ Z&fﬁglﬁﬁﬂ SF2.24 0

?EEEEZ?@%({%‘ Es (zi%%‘§3 Jos ETFEJ&‘E“E
gﬁ>§cm32@@ﬁ%é: ﬁwdw3$1ﬁ&
1962472 H » 89 » 6 » THRISH 5 Mkt
£5 24151905190 2.07> 1505 % 1.41 watts/
m?, HRTTHEERS 187 watts/m?. Kung® - /A
RHEHE » DL 1000mb 28l a2 » PEdbis 25 BEE
70 B » 1 860 35 (860 diamond grid point) -+ i
PIStEILENA T B BERHFIHRED

» TELOABEETE10654F 2 HAF » ILBEENEFS 243
2005122 » B 2.03 watts/m?®, » EAETIE 1.4
watts/m?. ARFEIEHBREZHEE B » &8
ERBER
1.84 watts/m? Lettau ©» Bl 700mb #gE ZRHB
BMTER 2B EE (Zonal means) » FHSIZE




T00mb HTZ@%?@%&_@% 14 watts/m? -
Ev/E zH » EBET » RELSTRRNES —

i MERRTERENEHARSBEE - B

B FlingE S » /£1963421 5 » 1962452 7 » 38
A+ B5H:TH»873 s45832:44,39 .29 238
18% + AZTHEIR9% o FRREY SEEEE -
ERFHAERD  REOE BB -
BRI A - B RE TR MR SR ER

BIETR AR » MUl ELAA BRI S - EREL & -

- 48 —

o FEHERSEARZEE E > mE PR £
HeMAZE: B 5.12: 2455297514 508 B
6.30 watts/m?®. HFFE 451 watts/m?. BES
MR TR » £ HR68 156561171 TTR
82% » THBIRTIY o KT EFIFUS 100mb 2z
ERE » ARERBEZNS—EHEBARRIE o W
RFBREHARZER - £8 100mb 52 900mb
B EifIERNES 187 erg sec™ cm™ mb™ » §g

5.0 erg sec'cm™mb™!» FyiEE jj’\ﬁzlifgﬁg o

= 2R EES B SiE

Table 3: Total and partitioned kinetic energy dissipation (watts/m?)

" January February March May July 'August Grand

Quantity
: 1963 1962 1962 1962 1962 1962 Mean
E | 7.53 . 435 4.87 721 | . 658 | 7y 6.28
Ew 2.41 1.90 1.90 2,07 1.50 1.41 1.87
E¢ 5,12 2.5 297 5,14 5.08 6.30 451
E 351 4,49 1.95 6.69 0.19 1.83 3.11
E 4.02 —0.14 2.92 052 6.39 5.88 3.27
Es 0.64 0.05 - 041 0.23 029 - 0.01 0.14
e 2.87 4.44 2.36 646 | —o010 | . 182 2,97
B 1.77 1.85 2.31 1.84 1.21 1.40 1.73
E’t 2.25 — 1.99 0.61 —1.32 5.18 4.48 1.54
By (E(8) 320 137 390 28,7 22.8 183 29.3

B Tkm PUF 248068 « 48 Brunt'™® fR0s4E

Bt 9K 8 watts/m® » EDRMITHEEZ 2 Kk
5 watts/m® 2z 60% o Jensen'® 7r 1958 421 f
» ALAR20E Z bRk F %0 » f8FE 10003 925mb
MR /BEER 836 watts/m? » [ 1000 =
80mb HEPRS 428 watts/m® » FIBBHEE S 8%
¢ Holopainen’ 1954421 A » #£ British Isles,
» BHEZE 900mb MZRBFE RERES 4.2
watts/m®. » HIEE 200mb [JE 104 watts/m?.
900mbLl FEME(5 2 1851522 40% » Holopainen™

#AAE - British Isles» 1954459 » 108 » 117

s JE SOOmb PIFZE AR 5.2 watts/m®. &
1000mb F 200mb RFEMES 1.9watts/m?. Holo~
painen RIBIFZEZARS » FTREANMA SBTIE » BER
TR EEHRENEEAREREH - SNBSS
ZWFEHIE KN R o EFE iR R - FaiH:
EZEREFEES  H¥RTE .

HBEEEE, » Ec 2 ER Ef%Eﬂ_Iﬁu% 2 i

s muxw,mﬂmﬁso¢$ﬁmﬁﬁfﬁﬁ@
IS Bo % » BARAEMIAN A8 Mol
s REGY E il sk Be % o ERMEsEong
BENEREAE A RMENR » fHE B 71 B>
PRIBRER o B 19632 5 1 55 » B E
BORHs + KEEYE BIHABRE B, #5%  TE
KBS FTEEBARRIEE B £ 000 S B
R ﬁ%ﬁ%ﬁ@ﬁﬁfﬁ@ﬁ#wﬁFZﬁ
%’( o
btammEE S Y AT

E I E/

- 6,38 3.11 3.27
Ep Ep : El’:
1.87 0.14 Lo
Er - Ee E;
4,51 297 1,54

1% 8 HiPTa » fE2119634E 1 A 2 B11H » 10H %
RIEWESEAf » TR RIRZRESEELRSR



. RERIERD - EM5ZE24H » 0HEZ R G REY

TRBEE o B4 FR - ERARRBES » B2
BRERNE BTG - HimERER K o 0Eise
K’ RIS @0 o ZERE SR S B YR LIS
BEAE I REERDE » B A RR N AEER
FOBN o (REEAREY » BB » FEEHIRD » SRR S

BESEESRER » AT » 2658009 > T

RZEE RERE B BEEen . BEEBaRER

HEER » B2IEHHIRD o IS R Pl
» {EBIMEIT B P B » @ﬁ@ﬁ%ﬁﬁ%&ﬁﬂ
Bty e

F0. 1.9635151 A LHRT a2 BEE RN K, K RK/ 2B 10° joules/m?.

Hi#E B8R watts/m?®

» EREREMANGE 2 BIR 2 AR

Table 4: Kinetic energy budget and dissipation in early and late periods of -
January 1968, K, K and K’ are in units of 10° joules/m’®, other
quantities in watts/r_nz. Notation is as defined in section 2 and

table 2.
. K-out- |Genera- o
Period | K/ . (K'—K) E Ep E:
flow | tion
TaR, 2001 oeeersreens| 18,46 | 12,01 ‘ 6.45 0.25 856 | 430 7.53 [ 2.41 512
Jan. 15-Z4eceeps wonee 35,48 25.14 | 1034 | 2050 | 2584 2,42 496 | 255 2.41

X HiELE 2 BEEEE
EREFER (12) e B
- ag) o |2 Vivedpan

ETBHEZ AR DR » Bk S8 BHE (The
horizontal pressure gradient) BFfepyshifiat:
2B o EEBR B 2 SR » K
B R E TR T ¢

—V Vo= —V.Vp— 3

A BAEE(Specific volume)_ > i (37D =
s BARZEER M Bk - 5

_ [ V. \'7¢dM= --f QM vereerrriane (35)i

EEMIRR A CEFATRERIARS) M AEEZEt
B (2% White F1 Saltzman®) » fnfh » B
PR 2R ZEREELE  BEER oo ZRESREIZ

s FEFWE » HEEH p—AKE - o ZEH B
ERE LIRS o T AMRSE Tk B 28

SEHEFRS - BIDL (38) HEBEIR MRS (87 A
% NEB=TEHT LERESR

LL=Vevy: MENE » ENSEE - EEHE

EHEEEL » RRAE ST » RERENEARESR

FURAE - T EEEES o« HEGHBRTIENLRE
Bl > BER —V-vd LR - BinZefid
SRR » SR TR A RERT SR « BNSEIAL

 BEERZERERS o

BIRERLE ~-V.ve » FHFEREELZTR -

RN @) Smithe® g - HEMEE

#4% > %7 Holopainen “» E{jﬁ%ﬂ degﬁ g
HE o

AT RIEAZ i » B2 8 fiateh » 81Dl
R B AL RN E G REE » T RGEE
H —Veve ZBEDH o W& 0mb BEEEZSD

HEEEETTH ¢

- ; P v. *vdp
;;ng o T pa— p1—50mb » JEAE R BLEEE P,
B FRRZ

B3EE ST 19624E2 5 » 8H» 65 »7
B+ 8H 19684215 » ZFHRA/FE 150mb. »
300mb » 450mb. » 550mb:» 700mb » 850mb. » 950mp
RS \EREE :

HEIR S FITE s EAKRAR Bk
EEEKTR AT DM - A SE Ry
MESREEAR o £ EE - Rk




HEERBER ARSI  FERATBAZL
T, HI0FES - RERH » AR2RERZNMA

E (Time sequence) HAMHE » EREGRE
B 2 o B e EE R IR ZIRERTRRE o
TR B A I BB R » HEEE AT
EAMBERE » BRI » EERES » BATRA

— 45 —

T EEHBARTEL  AHgRNERZTE B
BN o 7E THREIUE » HELEEK M ok = piid
BERBRIAD » EEEE=RBPHEEN » BRA
BEE » HELRNFRE » EFRRETHERRE -
HBEER (The cross-isobar) FHRSRAE

BEEEHER » SHHEZER » 1 —V Vo FHIEE

=5

6

-3

i ot
Y] Wattsim?
R k] |
o
1]
A2

i e e
.y

b

Lo

-
Vratis/m
S

™ e i e
e e e

12
o0 le id
a9l .
ga’ o
Al o Hmb e o
03
=2 o Bo
. ‘ =
el - -
g . .
o Pl o P e a2
Go o, Sf 4 ha SR .a----g_-.n", \'\ P W B ;
-1 \w,o,_.o."o-\o‘; "\n__o--'c— o . P oy, By} g i
.l F . . i3 i R g > a
=] DARLY VARIATION OF XINETLC ENERGY GENERATION, - % f V.3 6dp, AT CHARACTERISTIC LAYERS OF THE ATMOSPHERE B, - Ry =50mb B
" : )

I IO N T O O
7 3 4 5 6 1 & 9

Day

IOV O IO Y Y L
e 5 W W 1 @ % B M % % d-wm 2 Dol

L [T N R I I

Bl 8 : FEAREREZEEEE AL o (196341 §)
Fig. 3: Daily variation of kinetic energy generation — éfgi V. V¢ dp at

characteristic layers of the atmosphere. (January 1968)




I J

T T T T T
Watts/m 2 i

/o"‘\{,,..f'o"-.o_.-’o"\ul,,”—-o

-
S0

o

e,

TS e
[

4 Lt
w o™

2
DAILY VARIATION OF KINETIC ENERGY GENERATION, 'é /V vadp AT CHARACTERISTIC LAYERS OF THE ATMOSPHERE. P, B -50mb

S8 R TR W AV TN VRNV DY EEY PN WU HPUE A T N WU TN T Y WY VRN IONNE WU TG s WY OO

2 3 4 5 & 7 8 9 1 11 12 13 M 1516 1T 18 19 20 21 22 23 M4 &5 26 2t 28
; Day ’
_E 4: Ej’(%ﬁ%r“%ﬁz%}ﬁﬁﬁi Ak o (196252 )
Fig. 4: Daily variation of kinetic energy generation: at
characteristic layers of the atmosphere (February 1962).

-lllllt_lll.l~[llilIIlIII.IIII-II
Wattsim?

i '
|
oS 0 g LB’ gt PR UPE. S ahe o T,
28 - Sié'"""'ﬁ#’-"“"“o’ hd P O T he g gt
22— Fe & .
DAILY VARIATION OF KINETIC ENERGY GENERATION, - %f\[.vnpdp,lﬁ CHARACTERISTIC LAYERS OF ATMOSPHERE Pz -B 250mp

: 2r
WO PR S DO VU [ UVR (NSO Y N Y [ OO SO N Y OV N VSN ANV AN NN AN SN OO |

) . Day -

& 5 Ej{%ﬁi?‘%ﬁZ@JﬁEEEE%& o (1962438 §)
Fig. 5: Da.lly variation of kinetic energy generation at
characteristic layers of the atmosphere (March 1962)

[
2 03 4 5 6 1 & ¢ 1000 12 1 W5 16 17 I8 19 0 2 2 2B 4 B 2 2 28 29 3

I
Walts/m?
2=
—Ha8
O
o——JSE.
o1
-2
= leaen
88
0
(ot
-1
22
=9
&g
g
-1,
22
L1]
= gg
t
- -1
L -2
i
1
Watts/m
nw
o
ue
=
qF
. 2
aadll ]
A
Qs
e g 3
(=]
Fg
—-1
a2
88
O
=
23
2
SO
o “lenm
o
BEY
&
-1
-2
i (|




l---I-‘--I— FA T i T 7 1 T T T T 1 I -1 - | 1% 1 -1 -7 1 1
Wattsim? . y 4
i May 1962
g ¢
|9t i
g0l-0 e
Bal i
16 !
2——'.21:.(,——\
1 ; G
R
200
U
.
2—12d
abt ;
EIE : :
§3_"0- g50mb e '
By, Blmb 0 : =iy e O, o - e
" S o, d_.o--,o,/""'-ro.._.o.-‘o‘ "-¢_,n--~.°__:g' °‘ ‘-u./o \/ ot 0 ; 5@
- W w/\/\/ 'l‘"Eg‘
A ) - : - -
gg 0~ - ’ 22 .
n 2 ~. i PR L0 . P :
B o_Sic.o---4----0---‘-""""“‘0'—--0-"# e e g RS ™~ liam
At : ol ar
-2 B T2 =0
DALY VARIATION OF KINETIC ENERGY GENERATION,"-;'ﬁ.VMP.AT CHARACTERISTIC LAYERS OF THE ATMOSPHERE B =R =50mb ___15
B it U f T e ) B e b Mt el o i
2 3 4 5 6 7 "% %10 ‘1--12-13 4 15 C]4 17 p8 19 @0 21 22 '3 ¥ 2B WA B/ Y %
; ) Day
i B 6 ZEAESTEEE B EE R (196245 fD
Fig. 6: Daily variation of kinetic energy generation at
characteristic layers of the atmosphere (May 1962)
R S Y Y A S T S e N A A St A I B S L T 1

im?’ 150mb

- 1

[ty

DALY

3 -3
] ~,
-1 B0

b2 ) -
W-] 5]
: } -2

A,
ste_” ™

T, 1962

s,

rd
Mo o,_o.-—‘/ \,/4‘---0----0-'-0--@.

I i e
"'-o_..-v"'°""«°---°‘"'°""°""°'—° g g

6

O,
~

e,
-0 .,
e NN ~

\‘ A e o -
—— - o h-Y g - gy
g A ey e T pl. T

VARIATION OF KINETIC ENFRGY GENERATION, -%f‘a‘.vg\ﬂp, AT CHARACTERISTIC LAYERS OF THE ATMOSPHERE P, - P, = S0mb.

S O W TN T S TG A T N S T SR O S e M R

v 1w 11 12 13 1 15 16 17 18 o2 3

. bay
B 7: ERREEEESEREEEHEML o (1962487 )
Fig. T: Daily variation of kinetic energy generation at
characteristic layers of the atmosphere (July 1962)




— 48—

SR L D T I A U i i T N IR [N L R L
' attsin? : AUGUST, 192 ' © i
2_
£
188
~fFE
.l_
Apem 2
[ Leacn
i S
51
. i - __l‘lf.lcl‘
= '
il T
- -l 80Th Oome, o, 0 Ienm
ool ___Zd/‘"‘ B e T e o S -2
'EE‘; MW _!_'55-
850 . -2
[~ 37 ]
] a---é-'%-«"‘*»-—-u—.-@"-o—\.o__v‘_ _o__,,o_..--o-_..,o_ PP S Sl g Lo,
2= o
: DALLY VARIAFION OF KINCTIC ENERGY GENERATION-—wadp AT CHARACTER{STEC LAYERS OF THE ATMOSPHERE p?‘-P, « o g
N O T O I N T Y N M T W I S B B Y O O O O A BT T
R A T L T I T R T T T T R S I I % 2 W B W “
I 81 Z{k’ﬁﬁﬁ%‘ﬁzwﬁaﬁiaﬁ{k C19624E8 B) =
F1g 8: Daily variation of kinetic energy gereration at
characteristic layers of the atmosphere (August 1962)
RO %ﬁ@ﬁﬁ@ﬁ*&EEZH PiGE
Table &:° Monthly mean kinetic energy generation (watts
7 (50mb)~* {watts m“z (50mb)~Y)within each
pressure layer
Pressure January |February| March May July Avgust Grand
layer (mb) 1963 1962 1952 1962 1962 1962 Mean
Surface layer --------- 1,33 1,08 . 1.05 0.81 0.70 Vit 0.95
1025975 ssssrssseiesrsensrrcnnannsssrns| . 279 1.19 1.19 0.74 0.73 0.82 1.24
975-925.. 1.82 1.42 1.26 1.34 0.74 0.62 1.20
925_875....._....._,.-....-..-..---..-_.._..... 1.48 1.02 0.99 0.90 0.73 0.63 0.96
B75-B25 sasvssesrtvarrasrenssinnrannnns 0,80 C.65 0.72 0.7¢ 0.59 0.53 0.67
B2B IS e smpmempmanilianen, ssaspeasnipgse 0.48 0,40 0.4% .51 0.44 0.35 0:44
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©E28-675 nrssnessneninesaiiasataisensas 0.21 0.20 0.32 0.32 0.06 0.16 0.21
675525 entnarernes 0.11 0.19 0.05 0.81 — 0,02 0.15 0.13
o o 0.01 0.14 0.08 0.22 — 007 0.19 0.09
575808 iesvsnndivasivnibanaanass 0.09 0.07 0.08 . 013 0.03 0.17 0.09
2D AT D v se s m s eas e mei s e 0.13 013 0.08 0.07 0.08 0.12 016
o ATB MRS s 0,02 0.35 —0,i2 0.04 0.18 0.11 0.10
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A5 By e R VT 0.31 1.41 0.18 0.51 0.84 1.07 0.72
DEGPITE esmsevivsevsisiomemirissi s 0.66 1.59 0.24 0.13 0.93 1.00 0.77
225_175 0.47 111 0.39 J D19 1.20 0.74 0.68
175125 seucrmssirsenssannersraninsress 0,18 0,93 0.56 0.47 1.29 0.50 0.72
T 125- 75 uirerenerngeerrervannpisseenans 0.09 1.24 0.57 — .04 0.37 0.26 0.41
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