
 Last time we derived Oe based on the notion
that Qe is conserved
i e DfE o on doe O

Let's consider the general scenario

Definediabetic I Lu le e d s tar In Lf f m
heating
Q EE c condensation et evaporation

d deposition s sublimation
Fns flux conv of enthalpyQrs radiative heatingf freezing me meeting
In 2 5 100 J kg
III 54585383.41065kg

Going back to the first law and expanding
CPPI 231 Lu le e d s tar In Lf f m

Recall DEE Sg Sg c e t d s Fg lil
Expand the right hand side
CPPI 231 Lu le et d s Lf f m t d s

tar In

CPI a BI Lv If Lf f m t d s tar Int Ff

Define Qe Lf f m t d s Qr In Fg
Equivalent diabatic source

Using Qe and going back to the first law yields

COPE LEE WEE Qe

Let's return to infinitesimal form
Cpdt Ldp t Ludfu Sbe



Lets divide byT and use idealgas law pa Rat
Cpdent Raden p t try Sf

t Rft
Cpdent Rddap t Lud Ey 8ft
We can bring all the constants within the differential
d spent Rdenp Wef 8ft

fo d epent Rdenp wet 88ft O

These are all state vans isalso a statevan
Wehavedefined a new state variable
Sm Sf Cpent Rdenp the const Moist

entropy
Cpeno tu const very important

for HWY
HWY problem 1 show that dsm op denoe
Under moist adiabatic processes dsm 0

Moist entropy is conserved moist adiabatically
A special form ofmoistentropy that can beobtainedfor a hydrostatic atmosphere
Return to First Law EDDIE dPI t WEE Qe

If atmosphere ishydrostatic 27 58 Ldp g dz dot
E geopotential

we can use the
chain rule BE BEBE SSEE SEE

Wereplace in1st ear GBI 49DEI WEE Qe

GPE t DIE WDEE Qe
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BI CPT I LvEv Qe

Define me Cpt It Lufu moist static energy NSE
MSE is widely used in climate science and

tropical meteorology
MSE Sm and Qe are useful as summary vars ofmoistprocesses even whenthey're not conserved

Moist adiabatic lapse note

hate ez Ez CTEDry adiabatic ape 945 I ÉÉ Ep TdTd

Moistadiabaticlapse If Ez Cott E Lsurate
After some
algebra II Mm

YIEEEE
In general Tm s red because latent heat release

fromcondensation partially cancels adiabatic cooling


