Thermal Wind: not a actual wind. It is a vector describing
the wind shear of the geostrophic wind.
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a) Barotropic (the density depends only on the pressure, therefore the isobar
surfaces are parallel.The geostrophic winds at different levels are same )

b) Baroclinic (the density depends on both the temperature and the pressure,
therefore, the slope of isobaric surfaces increases with height, causing the
magnitude of geostrophic wind increase with height)



Derivation: Thermal Wind: combine the

geostrophic wind equation and hypsometric equation

Applications (examples):

a) Determine temperature advection from sounding:
Backing (counter clockwise) wind = cold advection
Veering (clockwise) wind = warm advection

b) Jet Stream formation: Cold toward polar region and warm toward
equator. This creates the thermal wind that causes the westerly
geostrophic wind increases with height up until the tropopause,
creating a strong wind known as the jet stream.The Northern and

Southern Hemispheres exhibit similar jet stream patterns in the
mid-latitudes.
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Veering or backing wind!?
Miami sounding 00Z Nowv. 3,201 |

KMIA [72202] Sounding 0DZ 3 NOV ¢

LAT:258 b | T
LON—50.3 aCKI ng
EL7

TP:A09 .

FRZ575 W d
NN e e e WE0: 737 In

14140m NI NS o B PW.0.90

RH:20.2
Wi  (counter-
TH:S718
LS7:6.6

N LSS T s CIOCKWISE

SI6.3

10870m \ AW NN R AR N Kl—4 h
ELO.S

9630 °, YA A\ N\ VA W A WO AN, (2 - S h . h %
‘ | B0 VI VG QAN VS S SRNG iy eig t)

8535m \ E ) VNN e e B CAPE:S I d
om0 NN N N N e et co
Gm E i i P o iy s s s J s s J s s ¥ LFC.‘BSS

5880m", U L NS B D WA A 2t advection
A434m NN NN Y N Y Ny N e oy o STMA47/11

3782m
371
2597m
2057m s
1850m ~
1068m-
&05m
162rm




— NS PR

ff ffffffcﬁu./

36
| I:-

30

(C), & wind barbs (Kts)
24

j

12 8

its(m), tem

"111103/0000V0U0 850mb he
5

0

-18 -12 -6

*
P .
- "
/ot [
—,
7
@
e ")
rd »
Sl _h
-~ ~ g ~~
" > .
. ,A,v..ﬂ
. " -
4 _ v
e
e Wy, =l
S P . -
- »
Wy
-
Y o
Ll i B
o | s o r
- 4 .
¥ ol
> 2 |
L T =
"
J .f‘ll
“
_ e
: f
Y
[¥)
7
. __ |
™ ’ -
| .




127 2 NOV T1

Hypsometric
Equation:
small
thickness,
colder mean
temperature
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