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Meteorology: An Introduction to the Wonders of the...

LECTURE 7

LECTURE 8
LECTURE 9
LECTURE 10
LECTURE 11

An Introduction to Atmospheric Moisture

Bringing Air to Saturation

Clouds, Stability, and Buoyancy, Part 1

Clouds, Stability, and Buoyancy, Part 2
Whence and Whither the Wind, Part 1
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White board terms / definitions

ALapse Rates C/km: ELR Environmenkapse rate of the atmosphere

Parcel lapse ratesDALR; Dry Adiabatic Lapse Rate; MALR
Moist Adiabatic Lapse Rate; DRLUBew Point Lapse Rate.

ALCL Lifting Condensation Levedltitude where a cloud starts to form
and parcel then rises @ MALRAoist Adiabatic Lapse Rate

ALatent Heat: heat required to effect a phase change: melting or
freezing of ice (80 Cal/gm); evaporation or condensation of liquid
water (~ 540 Cal/gm)




Air Parcel

AELR:; Environmental lapse rate ~6.5C/km
ADALR; dry adiabatic: ~10C/km
AMALRc Moist adiabatic: variable but ~5C/km

environmental lapse rate (ELR)F=6156/Km
dry adiabatic lapse rate (DALR): 10 C/km

moist adiabatic lapse rate (MALR): ~5 C/km
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at the DALR rate of ~10C/km

ASaturated hot air on other hand rises
quickly but cools at MALR rate of - 4km
~5C/km BECAUSE water condenses (&
cloud forms) it releases heat and thus
cools at a lower rate than if it were dry el
(i.e. at the DALR rate of ~10C/km)

ALeads taconditional instability ¢ where
the air becomes warmer & less dense
than its surroundings and tends to rise.

3 km

1 km

surface

dry parcel saturated parcel
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barcels very often (SRipEratare {4y At o ewpoints
ARaise a subaturated air parcet it vapor capacity (V&)
has a T and Td (dew point) with a
certain vapor capacity VC and vapor vapor:supply (VsS)
supply VC. We lift it:

AStarts at DALR, expands and cools @
~10C/km. Dew point drops at the dew
point lapse rate ~2C/km

AWhen parcel reaches dew point, cloud 2 C/km: dew point lapse rate
forms (condensation) and parcel cools :
moist adiabatic lapse rate, MALR ~5C/km

dry adiabatic lapse rate (DALR)

dew point (Td) drops




Summary example

moist adiabat

AParcel starts @ DALR (Dry adiabsé
Lapse Rate) ~ 10C/km, and DPLR
(Dew Point Lapse rate) ~ 2 C/km

lifting condensation
level (LCL)

AParcel then continues upward at t
somewhat variable MALR ~ 5C/k

-29 0

temperature (°C)



Parcel rises on windwa
side, becomes saturate
descends on lee side,
cloud evaporates
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Did It precipitate or not?
1.All cloud no rain

Alf it loses ngrecip¢ goes
down the same path as it
went up




All rain and no cloud

AWhat if parcel lost the moisture

AThen it descends at DALR and
gets a LOT warmerSanta
Ana/Chinook winds

AANd lower dew point as well,
due to loss of moisture




See net sequence of Images:

AAt point of LFC it does not need to be pushed anynqdreu Qa Y 2 N.
0dz2él yi FYR NAASAE 2y AlQa 24y

AEQL it stops = CLOUD TOP but momentum may cause overshoot
ALFGC= Level of free convection
AEQL= listen for it in the video

ACAPE = Convective Available Potential Eneemergy available to
cause parcel to rise.
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CAPE - convective available
potential energy
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- convective
inhibition
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reach LCL

A2. kicks above LCL but not
enough =it forms a cloud but
no drizzle

A3. super kicks above EQL level
causes precipitation







Fronts: Fluids with differentaensities
do not want to mix.

ASea breeze fronts
ACold fronts
AWarm fronts
AOccluded fronts
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A 9:45 EST/1345Z

A Then 4 hours later; 13:45
EST/1745Z




AEarlier to laterc more heating

1.5

absolute instability
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Horizontal wind; our back to the wind

thermally.directieirculations

ANature air from high to low  [IEGEELI NI R fofga
pressure (IMPORTANT ROLBEBRELRULERVILE dtisiieEnifeln

MOISTURE) nigh'to Iow pressure.

ANATURE NORTH TO SOUTH The four prinETEETTATARNT

AA 8" ¢ a curvature due to earth determine when, where, and lhow
sphericity¢ important with quickly the horizontal Winds bIow:

rockets » Pressure gradient force (PGE)

» Coriolis force (Earth's rotation)

* frictional force

» centripetal/centrifugal force




PGF Pressure Gradient Force

ADetermines wind speed
A10% of sea level pressurd 00 mb

ADistance important to determine gradiegtpressure difference/
distance- the longer the distance the less the gradient:

100 mb/100km little gradient, little force
100mb/5km large gradient, large force



Coriolis Force an apparent force
phenomena is real, the explanation is-selfving

Gaspard-Gustave de Coriolis

ARight in Northern 1797 — 1843
hemisphere

ALeft in Southern hemisphere
AbSgi2yQa HYR [ &

https://en.wikipedia.org/wiki/Coriolis force

https://www.google.com/search?g=coriolis+force+northern+hemi
sphere&oqg=coriolis+force&ags=chrome.4.69i57015.11239|0{9&s0
urceid=chrome&ie=UT&

In the inertial frame of reference
(upper part of the picture), the hlack
ball moves in a straight line.
However, the observer (brown dof)
who is standing in the rotating/non-
inertial frame of reference {lower
part of the picture) sees the object

as following a curved path due to
the Coriolis and centrifugal forces
present in this frame.


https://www.google.com/search?q=coriolis+force+northern+hemisphere&oq=coriolis+force&aqs=chrome.4.69i57j0l5.11239j0j9&sourceid=chrome&ie=UTF-8
https://en.wikipedia.org/wiki/Coriolis_force
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Curvature effect

Almportant for high accuracy rockets & airplane routes




Coriolis force

AVanishes at the equatay
ANeed vectors to explain
ASphericak right hand rule

ARight to North, Left to South

A Easiest way to understand: rock
or parcel at equator is moving |
east@ 25,000miles/day = 1040
miles/hour. It retains this eastern

velocity when moving northSee:

https://www.nationalgeographic.org/encycl
opedia/corioliseffect/
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https://www.nationalgeographic.org/encyclopedia/coriolis-effect/

Large scale winadistance

Al. Pressure Gradient Forgalriving force of horizontal wind

A2. CORIOLISIMPORTANT WITH:
AVelocity
ALength and
ATimescale

A3. Centripetal /Centrifugal Force
A4.Friction



Geostrophic wind

https://en.wikipedia.org/wiki/Geostrophic wind

Links:
A https://en.wikipedia.org/wiki/Geostrophic wind

A https://www.google.com/search?g=geostrophic+wind&og=ge
ost%(‘)ph|8_’T_1|c:183=chrome.0.0|69|57|OI4.3802|O|7&Source|d:Chro
me&ie=



https://en.wikipedia.org/wiki/Geostrophic_wind
https://www.google.com/search?q=geostrophic+wind&oq=geostrophi&aqs=chrome.0.0j69i57j0l4.3802j0j7&sourceid=chrome&ie=UTF-8

