The Atmosphere

IAtmosphere

Convection

(from Meteorology today)
+ Very thin layer compared to the earth’s radius (a = ~6400 km)
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Equations of motion

DV 1 - -

F:=-;Vp-2sz><v-kg+vV2v (momentum eq. for u, v, w)
DT 1 Dp_J (thermodynamic energy eq. for T)
Dt cpDt c

% + V¥ =0 (continuity eq. for p)

p=pPRT (equation of state for p)




Forschungszantrum

Tropical/Midlatitude cyclones ~ ‘J JULICH
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(Source: YouTube)

Equations of motion

Dv 1 o ,= Weather forecast modeling
—=——Vp-22xvV-Kkg+VW"v

Dt Timestep 5-10 minutes
p Grid spacing 10-20 km

Verticol exchange
between levels

|| Horizontal exchange
M between columns
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Variables at Z Variables in the
the surface: g atmospheric column:
Temperature Wind vectors
— RT Humidity Humidity
p - p Pressure Clouds
Moisture fluxes Temperature
Heat fluxes Height
Radiation fluxes Precipitation
Aerosols

(image: K. Cantner, AGl, university of Wisconsin)



Prediction (Typhoon KROSA) L Windycom
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Understanding (Midlatitude cyclones)

Fig. 6.5 Schematic 500-hPa contours (heavy solid lines), 1000-hPa contours (thin lines), and 1000-
500 hPa thickness (dashed) for a developing baroclinic wave at three stages of development.
(After Palmén and Newton, 1969.)



Understanding (jet stream)

Geopotential height (m) (contours) and isotachs at 250 hPa
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Understanding (Rossby waves)

(source: YouTube)
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(momentum eq. for u, v, w)
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(thermodynamic energy eq. for T)

(equation of state for p)
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Image | Temperature and wind in the upper troposphere with OLR during DJF Research Members Useful things

Circulation pattern shows well known Gill-type response to convective heating
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About us

Atmospheric dynamics group at Kongju National Univeristy F ! [ o] ™ L. 1
We study a wide range of dynamics problems occuring in the atmosphere. i 5

It covers behavior of K ic waves, bal d cir ion, transport

and mixing (H20, O3, chemicals) processess in the troposphere and

stratosphere. Material exchange and dynamical coupling between the

troposphere and stratosphere are our current topics of research. S

mips|

CH7| =&t James Holton (A|10p=2|A)

IRTROBEETION To BYNANIC wETCeRovscyT EED

AN INTroguction 1o

DYNAMIC
LMnﬂmnwnY

——— —




21

F

CH7|Hst, James Holton (A|10pZg|A) 7)Ak of| 22 S A

Q==

Ch71

h

5T 4%t

— http://www.kma.go.kr/communication/
elearning/fct_trn_1.jsp



