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Advances in hurricane prediction
Data from the NOAA National Hurricane Center (NHC) (13) show that forecast errors for tropical storms and

hurricanes in the Atlantic basin have fallen rapidly in recent decades. The graph shows the forecast error in
nautical miles (1 nmi = 1.852 km) far a range of time intervals.
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Alley et al., Science (2019)
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a) Input weather state b) Predict the next state c) Roll out a forecast
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g) Simultaneous multi-mesh message-passing .
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Lam et al., Science (2023)



The pondomenhd epuatons




| Mass c,ousecvz‘fio_x_},m_‘ S S




Theu Hie couservihou of wesg s

& Tt

B SMA l=w en iMmMPr.‘QS S: .LlQ

Exsuple : Idedd s iv e Stwaphoe

P= pRT

A-\-WOSP\AUKC. pr@S.Sure. = '{OS Pa . » |
3P frowv- me%rolocplcﬂ phewoucua = 0*Ps
Souvwud  waves (GO c'tB\) = AO Po

G e




‘. CouServz‘HOu OF Moweu{uw

bu _ F

—  au—

| D‘t B . \ ?ces)ut‘e feJ{.w"}S

/7 | V¢S c.o,;'«‘\-‘y

l f(é_‘—_’. + 9-'570’) = b frvity
exteoudl corces

3

=0

Dt |
Je we haove soures (e.f., la{ecct (Ae.;ﬂ‘)

K]

t .




Cor sa 'tclzﬂfes o

S . CF T - Nk [wp :l-_so“__*

- gr N (.....} ese i ks '\éf

Je eluid d.mguﬁ _are. ;Aiizﬁ;._dszoz._c? fl"_[ ~N L«;‘S?

| cf\u( _e__\ = Nela (2 .

T

]

Us{wf - S = Cf'n 9 +S*
= \2.@_ +0.VO = s_\ o

oC




Verhak,

For 3w iucompressible glow (bud o wasy




0

b
baro:
A
e
: M




Exawple + peuerchion op direwlafion by

Lipht =d e, loid ceel Hue same
| Fof‘c_g. (-—Y‘:) , Eu"f' ‘((fl'\"}- Flui;{mo,\/e.s
s quer:c\s £osHer J)eu\erz’riuao Cercolzhou




Tg p= coush. (V= coush) aud Coufervative

_{!'-_—_—-_— e

LWV |




Rototh “p f loco €

Vo

R = 6000 kun » |
\/¢ :QQ o~ | 600 kw/t\

A‘\'\AAOSPLU‘C Pheuoweue L\.?.S g < 200 ku—/b\
( et C,Q(Yeu"‘s)




= 14 waKes Seuwfe 4o work (o He rcsb—l-;,o
Coriolig Ce—‘*‘* F"f"

- (_\.I g'__Vg) = _fZQxU‘ )oﬂx(ﬂxr)

ot
—-VP 4/1‘704-_‘3

‘, ;ﬁ«e Ce u .,Joa‘ Forca ? coa be é.l.ssor'l.aecl

Q, - 0 Qx ( xr) (ﬂ r)ﬂ Q.

- & - =Q{enG-r]- Q.

gf)ﬁ/f = =0 (}xr:y - (2?_5_ = -VC{DCC
W“V" (‘Pce = - S?;‘j




. T+ covecths Hue

Ju Hee Eoche the covechou is @ (1072




(D.( meUuS 1 om \e SS ‘_/\_S)_‘dig_efs R

— N — e .

b Lo = O,01S

s = 0.4
~ |00 - 000K m.),Jgg__m“




Timtue = Ponuerlioame. Madoemas

\ekjvzf Hue ourl éuc‘ u.s\

- Vx(u.) xo Lgay/ (

= Dbw -—(W V)G - A Ve XYP o

Dt f”‘




Le:Vs COM.SIC(FJ' R QAFO"'\”‘OP}C. 5.‘}2‘1’0‘43’7 Flcw |
Wit Ro<<Ad = |wi« || eud W =252

=% (22 .¥)o =O

Cor QL =-Q3%
g:(u, U',_w) |




Record Player Fluid Dynamics: A Taylor Column Experiment 0o -~

33 RPM 5?'5%’7 Top View Rotating
Experiment

Camera: Tank Frame

Side View
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https://www.youtube.com/watch?v=7GGfsW7gOLlI
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Clark di Leoni, Alexakis, Biferale & Buzzicotti, PRFluids (2020)
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FIG. 3. Normalized wave vector and frequency spectrum E1(k, w)/E1(K) for the run with 2 = 8. Darker regions indicate
larger energy density. The dashed curve indicates the dispersion relation for inertial waves. (Top left) Normalized Eq(k, =
0, ky = 0, k;, w). (Top right) Normalized Eq1(kx = 0, ky, = 1, k;, w). (Bottom left) Normalized Ey1(ky = 0, ky = 5, k;, w).
(Bottom right) Normalized Eq1(kx = 0, ky, = 10, k;, ). Note from the maximum values in the color bars how the modes close
to the dispersion relation concentrate most of the energy in the first two cases (ky = 0 and k, = 1), while as ky is increased
energy becomes more spread.

Clark Di Leoni et al., PoF (2014)
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Yarom & Sharon, Nature Physics (2014)
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