—

S

Bo.sio ()rc\;le wme  need to oddeess be% { L.
digcretizakione S how 1O fepresen il
pfocesses on Sv\bﬂgridl gcale_ ,

lrece  the Soa\f i5 fo develor} the

Marhe matica)  formal wime 1o deserib e
Hs plocess

Use. Q&Mls ave.rfiwé{ ?roce&wre_,

N s
Srid volum@ Siub ESr\d Srost
ave raSC/ Proce's D=

Wlhat We{FC interested e are  wedeled

?\\Af-f_s . So) for ey.o..w@(e, verfical heet
Plg  (w é)

—— / "
W= W *w' =0 +6




i\ssv.wphons :
— Taims which avemﬁe/ Subgricfi__sme,‘
plocess ¢5 =0 (eg. wih =0 )
— The o-v‘e(o.gc, o€ o —vol awerafg,
teims 15 = -ré
(6‘6. W '—T-—v—s\?
s The,,\“"“roduc\- ok S’ubgrxd‘Sml&
fluxes 15 mof zerp Cwlel £ 0)
I

% .. Wk = wWe row'
a/,\

e il
/ K?Q’ub-gric(

vol . auera.r)e .

Gr;(,(q'SCa(ez gce\@ heat—
healr Flug Plux
(resoivab € pfb\ﬁ) (unresclvable Llux
=) Mgt ?araue{cr.‘ ze ((

FU( Q\LAM(J le .

Vor Q(i\,gqho»\ 0f motioin \ 806(_
COV\S\'C(“_“V\C?S advective term

'; - N o /o (Q L‘M—(\— '\'U\r /r)
se e ) = —lu vy ) 3 c
0w, il .
. - = j CBL( _(/L"i[ Cu
o€ O, NI PY

)



g s e e A A B

Nnevher wrinkle we (wve 1o oomsider — anal
odd  even  more  nptefion.  To keep frecic op./

Mespscale P&r“furba £ 0 e

—

:) N_Qf the same os Skb—%rid scale

{Z(MC Cwiva N aoteation

Mo(ﬁigic,&“om +o Yhe Lase S}(y\on;C, Shkf‘e_,
on he méSDSC&lQ/) so medifics  the
5(20[ volume L\VS.

?;?50'*_;5
i o =z

I

Gead volume Bose e Mesoscal e
Synep vt y
aNg . 4 erfutbations
?Y skat-e_ F

: wa CO
T2 Boussinesy, a fox =  Assume  tha ,/\"‘)p mokow
- dewgit Gan be rep laced b
s mean value (e, pase g?ma?f—i‘c,
sﬂ-cd‘c,) . everywhere, EXCEPT  jne
the vertica |

—) K very Common mﬁSmeHow— R
nuwmecical  andl  [inear models
Ce.ﬁ‘ derivation of atmospheric
waves )



.%0&2}‘“%1 aﬂofox.

Ec‘l“ﬂ"‘OW ot motiown Cnéﬁ\ecﬁhﬁ Skb“ﬁﬁoq Scele_
- Plag ’rerw»s)

i —_— 9z 9
— = T (ara ) T -k )R
ot ) oK) (2 )‘; ¢ x ) <
-6 9 (ASHRECIY
wWhere ({):PD‘_‘D[ ocf‘——pto¥ogl

Vertical momentum equation (from book):
* No averaging or perturbation applied

e Lagrangian derivative for w

* Neglect vertical Coriolis force
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Buoyancy term (B)
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When hydrometeors are present and assumed to be
falling at their terminal velocity, the downward acceleration
due to drag from the hydrometeors is equal to g, where
7, is the mass of hydrometeors per kg of air (maximum
values of n, within a strong thunderstorm updraft typically
are 8—18 g kg™1). The effect of this hydrometeor loading on
an air parcel can be incorporated into the buoyancy; for
example, we can rewrite (2.77) as
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