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meomrougaa cura spaugeuusn Semau ( cuna Kopuomca)

OTKJ/IOHSION A CHIIA Bpamemm Seman II])&jI.CTaBJIHET jlonomm--_ :

TeJbHYI0 MHEPIHOHHYIO CHJIY, AeilcTBYIOULYIO Ha HacTHUKY -BO3AYX3,

Ay

Puc. 3. Tpaexropus gsu-
KeHHHA YacTHUB OT T0- .
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ﬂ,BHX{ymy}om OTHOCHTEJLHO MOBEPXHOCTH 3emau. Cuna Kopuoanca

(HazBaHna Mo HMeHH (paHUY3CKOTO Me-
XaHHKa FyCTaBa lNacnapa Kopuodanca,
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Orkaonsiowas cusa spaumenus 3eman (chia Kopnonuca)

Orkyronsiionlast civia Bpaulenus 3eMdil npeicTaBisgerT JION0JHN-

Mbcreperto sucutr  cpeero crepaoro adpbcntn BCoCP TCJIbHYIO WHEPIHOHHYIO CUJY, LeHCTBYIOULYIO Ha YacTIYKY BO3AYX,
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Bpallanack, TO NYTh 9aCTHLLI BO3JAYXa 34 BpeMs

[AHAMUHIECKAST METEOPOJIOTHA 6f oT momoca B CTOPOHY skBaropa Obil Obl NA

09 OKEAHOJOTOB

(puc. 4), 3a cuer Bpauienys 3eMaH YACTHIA TO- :
napaer B rouky A,, NA,=cb{ (¢ — cxopoers ya- 1
CTHLHI), TaKk KaKk 3a Bpems 8f 3emasg nosepHercs |
T e —— Ha yroa da=wdl u AA;=NA, da=cw(8f)2 On- . Pre. 4. Tpaexro-

; - ; Paa ABHIKEHMH uya-
HaKO a4 pPABHOMCPDHO-YCKOPEHHOrG IBHIICHHSA CTHNS OT  momeca

of (B~
AA = g G (81)2, rne @y K10AKHO TPEACTABAATE Boor fggg KB
YCKODEHHE 32 cuer Bpaulends 3emau wan yekopenne opHoauca.
W3 cpasnenng poipaxenmi s AA; noayyaen
o M T H=Doc. (2.3.4)
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Be=2 (@ X 0. (235)
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In Radikevitj and Melnikova
(1974) and Radikevitj (1985) an
apparently, very easily
understood derivation of the
Coriolis force is presented

It is assumed that the
deflection is only due to the
Coriolis effect and that abs

velocity is conserved
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Both in Bertrand’s 1847 derivation and Radikevit)’s and
Melnikova’s the moving object is supposed to conserve its absolute
velocity. At the same time there is In the Bertrand derivation a
mechanism for increasing the relative velocity V, > AR/At, although
we neglect that in the mathematical treatment because At <<1
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“The Heart of Dynamic Meteorology*
R.C.Sutcliffe, 1981
dV

E:—f kx(V—Vg)
dV/dt

— e

V-V 90°

\\__’/

The acceleration is orthogonal to the ageostrophic wind
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The web is full
of images like
these
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The erroneous text book image of geostrophic
adjustment in a constant pressure field

d_u_ fv=0 Low pressure
dt

dv 1 oP \/

— +fu=-=—=G :

t p 0y /

Cé High pressure
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The correct interpretation of ageostrophic
flow In a constant pressure field

d_u_ fV:() Low pressure
dt

dv 1 oP 2\
—t+fu=———=0 :

t p 0y /

Cé High pressure
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The real image of motion of an air parcel
In a constant pressure field
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P+A[

Like a motorist smoothly
entering the motorway . .

pP-Ap

\ /
\
V=0 / V=0
t=0 t=x/f =2x/f

... when 1t in reality 1s more like road rage

p+Ap
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The motion can be seen as a combination of
straight acceleration and Inertia circle motion

Pressure
gradient

Low pressure  force
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The motion evolves into cycloids
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This i1s not playing with mathematics but
opens up to an understanding of three
Important meteorological features:

9.1 Nocturnal jet stream
9.2 Synoptic scale jet streams

9.3 Aspects of the general circulation

31/05/2016 2nd Pskov Lecture B 15
Anders Persson, Uppsala



31/05/2016

9.1 Nocturnal jet streams
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The forces acting on a moving air parcel (wind)
with pressure gradient force (PGF), Coriolis force
(2QV) and friction balancing each other

PGF
\ V

2QV
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When night falls the winds above the friction layer
loses contact with the ground and the frictional
resistance

PGF

dCC

- ... and the net
acceleration returns,
20V now unbalanced
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We now introduce the geostrophic
wind V,
PGF

aCC

2QV
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vwe now Introduce the diiference between
the geostrophic and ageostrophic winds V-

V
PGF

9

\/ — |90° N

2QV
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The acceleration is orthogonal to the

ageostrophic wind

Peh acc

2QV
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The acceleration carries the air parcel

around
adCC
/ Super
- geostrophic
\V winds
g
31/05/2016 2nd Pskov Lecture B 22

Anders Persson, Uppsala



The acceleration carries the air parcel
around

Sup
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Authentic mertial oscillation, “nocturnal jet
over 14-15 hours (Netherlands)
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0 4 8 12 16 m/s
In this nocturnal jet the wind varies between 5 and 16 m/s
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9.2 Synoptic jet streams
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The real image of motion of an air parcel
in a constant pressure field

Low pressure
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The pressure field and the winds will mutually
adjust to each other and stretch the cycloid from a
normal to a curtate

Low pressure
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In this case the motion evolves into this type
of curtate cycloid

O\
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The unperturbed mid-latitude jetstream
(similar to the Subtropical in appaearance)
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The typical flow and energy conversions

Potential \
to Kinetic
eneggy""'

31/05/2016 2nd Pskov Lecture B 30
Anders Persson, Uppsala



9.3 Aspects of the general circulation

(Just one slide!)
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This motion is angular

momentum conserving . . .
North >

Low pressure to the north

/) 2Vg

é High pressure to the south

South ... which will turn out to have
great consequences
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