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[133 1 mogenupoBaHune Knmmara

Fic. 2. Numerical solution of the convection eguations.
Projections on the X-¥F-plane and the ¥-Z-plane in phase space
of the segment of the trajectory extending from iteration 1400 to
}'Lcmtion 1900. Numerals “14,"" “15,"" etc., denote positions at
iterations 1400, 1500, etc. States of steady convection are denoted
by € and ',

E.N. Lorenz. Deterministic

Summary of why we care

1. Access to information on mass and wind field is
important.

2. AMVs provide global wind coverage and can be
the only source of tropospheric wind data over
some areas of ocean and at high latitude

3. Positive impact on forecast accuracy, but less so
than some other observations e.g. ATOVS
radiances

4. Can be important for improving tropical cyclone
track forecasts

M. Forsyth. Atmospheric motion
vectors: Past, present and future.
ECMWEF Annual Seminar, 2007

nonperiodic flow. J. of the Atmos.

Sciences, 1963, 20, 130-141
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Figure 3. Image of 1lum brightness temperature (left) and the 1lum brightness -z W, L
temperature gradient (right) from the GOES-12 imager instrument. The white boxes show W — NET FLUX N L-- ~- Loe
the target scenes at there original locations. The green boxes show the target scenes 1 - ATMOSPHERIC ENERGY FLUX L
which have been repositioned at the pixel location containing the maximum brightness c0d L OCEANIC MEAT FLUX L6
temperature gradient as indicated by the yellow dot. . LATENT HEAT FLUX |
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Fic. 2.4 Solid curves show the mean annual northward flux of net energy in the
atmosphere-ocean system. Other curves show atmospheric flux of realized energy (en-
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Units are (right scale) 10 cal/min or (left scale) 102 kJ/sec. (Reprinted, redrawn, from
W. D. Sellers, Physical Climatology, by permission of The University of Chicago Press,
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" —— Palmén E., Newton C.W. Atmospheric circulation
Middeimage(t) Forwardvector systems: Their structure and physical
F1G. 6. Schematic showing the basic concepts associated with the feature tracking Inte rp retatlon . Acad emIC Press’ NY a nd London ’
algorithm. Targets are selected from the middle image of a three-image loop and tracked 1 969 ]

forward and backward in time via the SSD method. The two displacements are averaged
to produce a final motion estimate. Only the forward vector 1s shown 1n the figure.

Daniels J. et al. GOES-R Advanced Base Imager
(ABI) Algorithm Theoretical Basis Document For
Derived Motion Winds. NOAA, 2012
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HenokanbHOCTb ariropmTmMmoB OUEHKN OBUXEHUA

[MpnbnmxeHmne KOHcepBaTUBHbLIX TPaccepoB

I(x,y,t)=1I(x+u-dt,y+v-dt,t+dt)

YpaBHeHMe oNTUYECKOro noToka

o ol ol



[loBbILLEHNE Pa3MEePHOCTIN 3aau4un

”D(x, y,uo,vo,t)dxdy — min
Q

Bcerga nu ageksaTHa AByMepHasi NOCTaHOBKa 3aga4m?
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IcxoOHble faHHble

ONEKTPOHHbIN apxmB Remote Sensing Systems (www.remss.com)

[Tonsa nHTerpanbHOro BnarocoaepxaHust atmocdepsl Ha cetke 0,25°

DMSP F13 SSM/I
DMSP F14 SSM/I
DMSP F15 SSM/I
DMSP F16 SSMIS
DMSP F17 SSMIS
DMSP F18 SSMIS
Coriolis WindSat
Aqua AMSR-E
GCOM-W1 AMSR-2

Axsapb 2003 --
Axsapb 2003

Axsapb 2003

OkTs6pb 2003
Hekabpb 2006
Axsapb 2017 -~
®espanb 2003

doparMmeHTapHO

doparMmeHTapHO

Hoabpb 2009

Asryct 2008

Asryct 2006, nanee pparmeHThI
OkTa0pbL 2017

OkTa0pb 2017

OkTa6pb 2017

OkTa6pb 2017
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CpegHaa kapTtuHa ympkynauumn 2003 — 2016 rr.
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Fig. 1.3 Mean meridional wind components (m/sec, positive for south wind) in the
Northern Hemisphere during the winter season, December-February. (After Palmén and
Vuorela, 1963.)

Palmén, Newton. Atmospheric circulation systems I/l?l/l

Fic. 1.2 Mean zonal wind (m/sec) averaged over all longitudes, in summer and
winter. Negative values denote mean easterly wind. (After Mintz. 1954 )



CpegHaa kapTtuHa netHen ympkynauum 2003 — 2017 rr.

Beepxy: usetHon poH — none NBC Palmén, Newton
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Fic, 34 Mean 500-mb contours in July (winter), Southern Hemisphere. (After
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CpegHaa kapTuHa 3umMmHen unpkynaumnm 2004 — 2017 r.

Beepxy: usetHon poH — none NBC Palmén, Newton

-20

Fic. 3.1 Mean 500-mb contours in January (winter), Northern Hemisphere. Redrawn
at 80-m intervals from 1. Jacobs (1958). Light and heavier stippling show regions where
elevations are above 1.5km and 5km (smoothed over 5° latitude-longitude tessera),
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Fic. 3.3 Mean 500-mb contours (80-m interval) in January (summer), Southern
Hemisphere. (After Taljaard er al., 1969.)
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Pac4eT noToKoB CKPbITOIo Tersia

40 80 120 160 | -160 | -120 80 40 0
Hannyne CUHXPOHHbLIX NMOSIEN NHTErpanbHOro BnarocoaepxaHug
atmocdepbl W 1 adpPpeKTnBHbIX (MHTErpanbHbIX MO BLICOTE)
CKOpOCTEWN agBeKLMN BOOSHONo napa v no3BONseT NpoOBECTU
pacyeT MOLLHOCTEN NMOTOKOB CKpbITOro tenna Q ~ gvW yepes
NpPOU3BOSIbHO 3a4aBaeMble rpaHuLbl
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30HaJ1bHble NMOTOKU
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LLInpoTHOE pacnpeaeneHne cpeaHeroqoBbIX MOTOKOB

“On the whole (P-E) is positive in the Northern Hemisphere and negative in the
Southern Hemisphere. To achieve balance, 1647 x 103 kg/year of water vapor
must hence be transported northward across the Equator. This corresponds to

an annual transport of about 1022 cal of latent heat”

MBT / m Palmén, Newton
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LLInpoTHOE pacnpeaeneHne cpeaHeroqoBbIX MOTOKOB
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LLInpoTHOE pacnpeaeneHne cpeaHeroqoBbIX MOTOKOB

MBT/ ™M ATnaHTn4yeckum okeaH
220 -
200 -
180 -
160 -
140 -
120 -
100 -

80 -
60 -
40

|
-20 0 20 40 60

rpagycbl LUMPOTLI

|
-60 -40



LLInpoTHOE pacnpeaeneHne cpeaHeroqoBbIX MOTOKOB

MBT /™ NHONNCKUIN OKeaH
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LLiInpoTHOE pacnpeneneHmne cpegHnx CE30HHbIX NMOTOKOB
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Linpkynaumsa ckpbitoro tenna no Palmeén, Newton

X 10“ kJ/ sec

NORTHERN HEMISPHERE

SOUTHERN HEMISPHERE

110“ cal / rin

Fic. 1.3 Mean meridional wind components (m/sec, positive for south wind) in the
Northern Hemisphere during the winter season, December-February. (After Palmén and

Vuorela, 1963.)
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FeonopTan CNYTHUKOBOIO paamnoteryiosnaeHus
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