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TCs are the most e \Wind

destructive weather e« Storm surge
phenomena * Freshwater flooding

Houston after Hurricane
Harvey (2017)

Accurate predictions of TCs are
one of the top-priorities of NWP




Today’s Way of TC Prediction

Global models:

Regional models:

genesis, track prediction intensity prediction

Ax ~ 1-2 km

Global high-resolution models offer a
“singletrack” approach to TC prediction



20-day MPAS Simulation on a 4-km Mesh

| Model for Prediction Across Scales
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TCs in the 20-day 4-km MPAS Simulation

TC Tracks MPAS vs. Observed (20 October — 9 November 2012)

IBTrACS
MPAS

North Atlantic 1 0

East Pacific 0 1 4

Central Pacific 0 0 6

Northwest Pacific 1 0 3

North Indian Ocean 2 0 3

South Indian Ocean 0 0 1

Total 4 1 18



Case: Typhoon SON-TINH

Typhoon Son-Tinh - Storm Track
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Min. SLP (hPa)
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Case: Cyclonic Storm MURJAN

Cyclonic Storm Murjan (2012) Track and Intensity
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Min. SLP (hPa)

Max. 10-m Wind (kt)

Case: Cyclonic Storm NILAM

Cyclonic Storm Nilam (2012) Track and Intensity

20°N —

15°N

10°N

5°N

0°

25°N

20°N

15°N

10°N

5°N

70°E

T T
75°E 80°E 85°E

90°E 95°E  100°E

105°E

2 z B
' NN N N T

g

W
=

MPAS
Obs

L B B S B BN

2

TT T T T T[T T T[T T T

8 102 126 150 174 198 222 246 270 294

LS DL LA L I

318

1010

1000

g

RN EEREE NEREE FRREE FRRE R

980

970

960

—IBTrACS
—MPAS

950

AN RARRNRRREE RRRRE RERRN RRRRN AR

7

L L L BB
8 102 126 150 174 198 222 246 270
Hours since 20 October 2012 0000 UTC

294

LA AL N LA B B

318

20°N

15°N

10°N

5°N

20°N

15°N

10°N

5°N

0°

Observations

10-m Wind (m/s)

2012-10-30_00:00:00 Wind Analysis

10-m Wind (m/s)

MPAS

2012-10-30_00:00:00

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Volumetric rain: (7.9 km)3

20°N
15°N
10°N
5°N
70°E 80°E 90°E 100°E 70°E 80°E 90°E 100°E
0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40
Accumulated Rainfall (mm) TMPA 3B42 Accumulated Rainfall (mm) MPAS
20°N
15°N \
3 -
- 10°N i, H
| .
ot
. SN . o,
- = ' -
H_ K r ! : -.l '\-.
W Mt .
e S -
0° T T
70°E 80°E 90°E 100°E 70°E 80°E 90°E 100°E

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

(7.8 km)® -2%



25°N

Case: FA 10 1 (False Alarm

TC, Noln FA 1 - Storm Track
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TC Wind-Pressure Relationship

MSLP (hPa)

MSLP v WSPD
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Conclusions

* Global convection-permitting models allow
for singletrack TC predictions

* Current global convection-permitting MPAS
produces too many and too strong TCs

* Ocean coupling is essential to disable
current biases



Case: Hurricane Sandy

Hurricane Sandy (2012) Track and Intensity
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10-m Wind (m/s)
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Typhoon Son-Tinh (4-km MPAS)
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