Adyabatik sicaklik degisimi
(adiabatic lapse rate)

Adiabatic Heating and Cooling

= Adiabatic Process =
D (not)y Dhiabatic (influenced by external energy )
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Adiabatic L.apse Rates

Iy Adiabatic Lapse Rate

Rate at which rigsing air cools due to natural
expansion

— 102 2 per 1000 meters
Wet Adiabatic Lap=se Rate

Rate at which saturated rising air cools due to
fnatural expansion

about 5° O per 1000 meters

less than the dry adiabatic lapse rate since

etnergy 18 heing released by the condensing
water

Lifting Condensation L.evel

OSltitnnde at which a rising parcel of air reaches
1 00%0 hum idity and begins condensation




Kararlik (stability) — Kararsizlik

Stability
* Can be classified into 3 categories
— Stable
— INewtral
— Unstable

(Instability

Stable

= Returns to original position after
displacement

MNeutral

* Remains in new position after being
displaced

TInstable

= Niowves farther away from 1ts original
position




BALL IN BOWL FORCE MOVES BALL DISPLACED BALL OSCILLATES

(A) ABSOLUTE STABILITY

3O

BALL BALANCED ON BOWL RELEASE OF FORCE BALL CONTINUES
PERMITS BALL TO MOVE TOMOVE

(B) ABSOLUTE INSTABILITY

. o ®

BALL RESTING ON TABLE FORCE MOVES BALL FORCE REMOVED,
BALL STOPS

C) NEUTRAL STABILITY

BALL EVENTUALLY
RETURNS TO ORIGINAL
POSITION

.
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BALL WILL CONTIMUE
TO MOVE

S— ]

BALL REMAINS IMN
MEW POSITION




KARARSIZLIK

Bir havar kitlesi icindeki' sicaklik: degisme orani,
kirt adyabatik sicaklik degisme oranindan (1
OE/100rm)) buytikse veya ceviedeki hava
kiitlelerinin sicakliik degisme oranindan kiigiikse
pUthr hava kitleleris KARARSIZ hava KUtlesi
olarak tamimianir. Eger bir havar Kutlesi icindeki
soduma orani 2,4 °C/100 m: elursa hicbir dis
etmen; elnadani dariava harekete gecerve
vikselmeye baslar bunal MELANIKKARARSIZITK

denir.




KARARLILIK

Bir yerde alt've Ust katmanlari arasinda
sicakliik fiarki' azsa Veya ceviedeki-hava
kiitlelerininy sicaklik degisme; oranindan
pluytkse burhava kutlieler KAARALIDIR.
Eger bir iavar kitlesinin'icinde sicakiik
terselmesi varsa buhava tan anlamiyia
dengede demektir. Boyle hava Kutieler
MUTTEAK KARARLTLTK olarak adlandirilir.




Stability Rules #1,72, & #3

1, Absolutely Unstable Aur
Whenever the ELR Exceed: the DALR or SALR

(Pasitive Buoyancy)

1. Absolutely Stable Air
Whenever the ELR Iz Less Than the DALE or SALR

(Negative Buoyaney)

3. Conditionally Unstahle Air
Whenever the ELE Iz Between the DALR and SALR

Limitattons on Liftimg

+ What causes air to quit rising?
- Stable air

¢ Inversions

- Enframment (mixing)
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Table 2-1.—Lapse Rates of Temperature

Lapse rate Per 1,000 Per 100

feet meters
Dry adiabatic 51/2°F 1° C

Saturation (moist)

adiabatic 2-3°F 55° C
Average 3.3°F 65° C
Superadiabatic 51/2-15°F 1-3.42° C
Autoconvective More than More than
15° F 3.42° C




Kararlilik=kararsizlik

DoyMamis hava
le< ['d Kararli
Fe =[a Notr

e >[id Mutlak kararsiz
Doymus hava

le< [i's, Mutlak kararl

e =[s Notr

e >['s Kararsiz

[d> [fe > [Is Koesullu' kararsiz




Kararl KararsIz

| D=6 kmil | I‘;_-_:(}”li?_km'l
(saturated parcel) (environment)

| Pp=62C km ]
(saturated parcel)

I'g=10°C km- !

unsaturated pareel) unsaturated parcel)

T e=30°C kiii~1
{environment)
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Buoyancy

v An arr parcel rises n the amosphere when if's dencify
loss than 1fs sumoundmes

v Lot o, be the density of the exvironment. From the
Equation of StateTdeal Gas Law

o= PRI,
Lot fpry be the denaty of an ar parcel. Then
Pt = PRT
v Since both the parcel and the environment at the same
heizht are at the same pressure
-whed  Tou®Ta  Pugal © Py (POSIVE DUOYALCY)
-wben T T P By (REEMNIE bUOVICY)

Buoyancy

Static Stablity is Related to Buoyaney
Parcel of Air

Less dense Than Surrounding Air: Positive Buoyancy
Tends to Rise (Warmer)

More dense Than Surrounding Air: Nezative Buoyaney
Tends to Stnkif Not Lifted(Colder)

A Rising Parcel of Air

Stops Rising When It Cools to Surrounding Air
Sinks When It Becomes Calder Than Surroundme Air

This Suppresses Uphift




Kararlilik=karasizlik
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Absolute instability

Alsolutely Unstable A

+ The atmosphere 15 abzolutely unstable if the
snvironmental lapse rate exceeds the moist and dry
adiabatic lapse rates
This situation 15 not long-lved

- Usually results from surface heating and is confined to 2
shiallow Laver near the surface
- Venical mixing can eliminate it
Muxing results m a dry adiabatic lapse rate m the
muxed laver, unless condensation (clovd formation)
ocears (m which case 1t 13 morst adizbatic)




Kararlilik

= Static Stability

* Absolutely Unstable Air

* Absolutely Stable Air

* Conditionally Unstable Air

Why is stability important?

Wertical motions in the atmosphere are a critical
part of energy transport and strongly influence the
hyvdrolegic cyele

Without verfical motion, there wonld be no
precipitation. no mixing of pollutants awavy from
grovnd level - weather as we know it would
simply not exist.
There are two types of vertical motion:
— forced motisn such as forcing air up over a hill, ower colder air, or
from horzoatal comvergencs
— buovant motion in which the air rises because it is less dense than
its sarmoundings - stability is especially mpertamt here




Stability Forced Ascent

+ How is air displaced? + Some mechanism forces air aloft

— Two methods — Usually synoptic scale feature
1.} Forced Ascent

2y Anto-Convective Ascent

Forced Ascent Auto-Convective Ascent

» Type of clouds » Air becomes buoyant
— Depends on stability by contact with warm
ground

— Usually mictoscale or
mesoscale

Stable - Stratus Unstable - Cumulus




Auto-Convective Ascent Parcel Theory

» Type of Clouds + Assumptions
— Cumulus — Thermally insulated from its
environment
— Temperature changes
adiabatically
— Always at the same pressure as
the envirenment at that level




Doymamis havanin kKararll elmas

Unsaturated Unsaturated-Neutral
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{a) Air parcel coofs adiabatically at the DAR

Pressure Altitude

FIGURE 7-19
Adiabatic cooling and heating.
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FIGURE 7-18

Vertically moving air experiences
temperature changes.

(a} A rising air parcel cools by expansion
(b} A falling air parcel hears by
COmpression.

Akr parced
cools internally as it
expands under
lower air pressure

Decraasing alf Prassure s————

Air parced
heats internally
asitis
compressed by
higher air pressure

{a) Coaling by expansion

et

e

Alr =y
parcel -
|

"
Gravitational
force
T NSO

FIGURE 7-16
The forces acting on an air parcel.
oy and gravitational forces work on an

FIGURE 7-17

Principles of air stability and balloon launches.
Princ ¥ are illustrated by hot-air balloons being launched
As the temperan mside a balloon incresses, the
n becomes less dense than the surro nding air and

balloon to rise, like 2 warm air pancel

iPhoto |\|. Bap Vandystadt/Photo Researchers, Inc.]
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Doymamis havanin: Kararsiz elmasl
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Doymus hiavanin kararil elmasl

+ Sarurated

Saturated
Unstable

Stability

Saturated
Neutral

b =k T N T
Tamparabars -

g

Saturated
Stable

Stability

+ Combine to stmphify
— Absolutely Unstable
— Dry Neutral
— Conditionally Unstable
— Saturated Neutral
— Absolutely Stable
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Kosullu kararsizlik

Conditionally unstable air

+ What1f the
environmental lapse rate
falls betwsan the moist
and drv adiabatic lapse
rates’

- The atmosphers s
unstable for samirated air
parcels but stable for
unsamrated air parcels

sitnation m the
atmosphers




Kosullur kararsizlik (conditional
Unstapility)

| Cip=6°C k!
(saturated parcel)
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Fg=10°C km- !
unsaturated parcel)
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