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Ch4-IR NOAA image (11 Nov/13.29 UTC)

PIECEWISE PV INVERSION TECHNIQUE
(Davis and Emanuel; MWR 1991)

1) Balanced flow (¢, y) given instantaneous distribution of Ertel’sPV (q):

* Charney (1955) nonlinear V2 =V - Vi + 2m? [aﬁ_waﬂ_w 3 ( O )2]

dz? dy? dzdy

f Coriolis parameter m map-scale factor

* Approximate form [SPTEY N ) . 8% 8% d*p 8%
of Erte’'sPV Kl P [(f Ao T‘b)aﬁ "\ Bzor Ozor v dydw dyon
p pressure g gravity k =Rd/Cp 7 = Cp(p/po)*

* B.C Lateral (Dirichlet) / Top and Bottom (Neumann): d¢fon = fop/dn = —0

6 potential temperature

balance equation

2) Reference state: Balanced flow (¢, y) given time mean distribution of Ertel’s PV (q):

* Same equations asin 1), except using time mean fieldsinstead of instantaneous fields

(a,9,%) = (4,4, ¥) + (¢, ¢, %)




PIECEWISE PV INVERSION TECHNIQUE

4) We consider that g’ is partitioned into N portions or anomalies:

= S S ' = Y1 6
5) Piecewise inversion: (¢, , v, ) associated with ¢,? ....and requiring:

— — =50 o,
...After substitution of the above summationsin the =
balance and PV equations and some rearrangements

of the nonlinear terms:

V2, = V- fV, + 2m? (621,[;* 8y, N %" O, B 232;&* 82¢n)

Jdz? Oy? dy? Odz? dzdy dydz

g N 202" s
- [(f+mvzp)67r2+m gnz ¥ n

o ( 8% 5, N 824+ awn) 2 (agw* b, O awn)]

dzdr dzdr  Oydw dydn Ozdr dzdr  Aydw Jydn
()* - ( + %()’ B.C: Lateral (Dirichlet with ¢, and ) / Top and bottom (Neumann with 6,)
Timeinterval: 9/00 - 12/12 every 12 h, using the NCEP meteorological analyses

* Inour case study: Reference state: 7-day time average for the period 7/00 - 14/00 (M EAN)
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PV-BASED PROGNOSTIC SYSTEM
(Davis and Emanuel; MWR 1991)

0) A balanced flow hasbeen first found using the PV inversion technique: g —» (¢, @)

1) Tendency of the Charney (1955) nonlinear balance equation:

Pt N Pyt Py 0Py
dz? dy* Oz Oy? dzdy dxdy

Vi =V . fVy +2m?

2) Tendency of the approximate form of Ertel’s PV:

LI ﬂ 4 2 Qw@ 2(’)27(;‘9 2,4t
¢ =7 [(f+m v !-»)aﬂz tmia Vi
o [ O*t 32 4 5y 3 N Pyt 9% N 0 92t
dx0m OxOn  OzOr dzdw  Jydw dyom ~ Oydr Dydr

3) Ertel’s PV tendency equation (frictionless and adiabatic):
Horizontal wind  Vertical velocity

Vq";. =mk x VIL‘
V,=mVyx
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PV-BASED PROGNOSTIC SYSTEM
4) Omega equation:
or

—mzfi ow* o dw*
Y on \ dr dxdr Oy dyor

[ﬁl—l/rﬁi(ﬁljm—lw*)} +m2v? (62
b T

onljk—1 027] F_ 32

o
_ogp 2 [F Y P S 5
" or | 022 0y T 922 02 0wdy 0ady

f (Vo V)tV (‘”’ )

5) Continuity equation: 5
m2V2x+ Trlfl/na_(ﬁljm—lw}«) -0
'

Lateral B.C (Homogeneous) Top-Battom B.C (Neumann) [ZEEue /TR (I v/ w*af
s

a¢'/or = fou'jor = @' Wi =0 w}; = Topographic

Eo= Fo

Ei1=Fi-Fo

E2= F2- Fo

E3= F3-Fo

Ei12= F12- (F1+ F2) + Fo

E13= F13- (F1+ F3) + Fo

E23= F23- (F2+ F3) + Fo

E123=F123- (F12+ F13+ F23)+ (F1+ F2+ F3)-Fo

( 8 flow configurations necessary )
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SOME CONCLUSIONS

mmm)> Exireme cyclogenesis event in the western Mediterranean region (the worst storm
affecting the Baearic Islands during the last decades)

mmm)> Baroclinic development + Diabatic contribution from condensation

mmm)> PV/-based diagnosis:

- Typical sequence of many extratropical cyclones:

- Controlled by the mutual interactions among the anomalies and mean flow

mm==)> Quantification of the interactions (PV thinking):
- : Contribution during the whole life cycle of the cyclone
- : Contribution during the devel oping stage / Later NE movement
- + : A leading factor, especially during the mature stage
- Other : Most relevant during the mature stage, but + e
during the developing stage !'!!

C——> Future: Diabatic term will be included in the PV-based prognostic system
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