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NICOCO

COCO (ocean)
Tripolar grid system

NICAM (atmosphere)
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Rapid response to Tonga Eruption
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. simulated Lamb wave.

 Lamb wave (310mi/s; H~9.8km) is too fast to be resonant with
the ocean shalloyw waves(H~6km)

« Slower gravity wave (240m/s; H~5.9km) would amplify “free”
tsunami via Proudman resonance.
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PanguWeather (Bi et al.

= E ity a 3D Earth-specific transformer ’ ey
“3 : (c=192 A==
0 &
" [y - [l 8
Merge |*| (8360 181xC) | (8x360x181xC) 5Splﬂ
Upper-air variables . : Upper-air variables
{13 x 1,440 x 721 x 5) Down-sampiing Up-sampling (13 x 1,440 x 721 x 5|
2%, x Vmo-speaﬁcﬁ@vﬁbckx ‘ ] Earth- Wﬁcgm, - % —
4 E- :Mc:, - { 7@.130,(9-,2@176 | | is-%-snzqen - ;m; - tl:@ EE:E T }I/
embedding \ recovery
0 g- | = e ] - —e— Pangu-Weather ~ —e— Operational IFS ~ —e— FourCastNet
-10
o B e 250 o o o
Surface variables Surface variables Ar 3 —~4 ~ 4
(1,440 x 721 x 4) (1,440 x 721 x 4) ® 500 < <2 » n
b Hiecarchi E w 2 w E E
I . - - ‘m > w 250 12 2] w2 w 2
Trined models | FM24 [#ve | [hws | [ % g4 g 1 %’ ‘é’
‘ ] E 0 T T T T T T T T 1 T T T T T T L) T T T T
(Forecast time: 56 h) ! , ) 24 72 120 168 24 72 120 168 24 72 120 168 24 72 120 168 24 72 120 168
= = = (== = £ B | 8 B | = === Forecast time (hours) Forecast time (hours) Forecast time (hours) Forecast time (hours) Forecast time (hours)
Input: initial " . I 29 ¥ . Output: predicted
reanalysis data, A, A A A A reanalysis data, A, . SET EEE s s
a Track forecast for Typhoon Kong-rey b Track forecast for Typhoon Yutu c Mean direct position error
N U o —
L 40eN 7'—\ — E/\j 7'—\ )( e
(- S E I E B —AHIE/NT X
N > —_
DFABEHNECMWFET L%
L30°N 200 4 V22N ﬁ x
-20°N = NI
E D Lj— .(\7—\ <
3 — — R
£ r[a]>7=72 5 <.
-20°N = 5'5 ) — N N ==
o A ESEDERTFABED £
100 7_"?\\ 'f_ X A= kY ~ITB I
-10°N -
i —=— Pangu-Weather @ ) 7l1_
-0° 50 —s— ECMWF-HRES o
T T T T T T T
120°E 130°E 140°E 150° E 160° E 110°E 120°E 130° E 140°E 150° E 24 72 120
30 September 2018 00:00 UTC 23 October 2018 12:00 UTC (788) (492) 214
—e— Pangu-Weather forecast —e— ECMWF-HRES forecast —e— Ground truth Forecast time (hours)



GraphCast (Lam et al.
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