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Motivation: e “
Secondary eyewalls are common in strong hurricanes
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Motivation: \
Eyewall replacement cycles are well understood

ol Jwt 1 The formation of a secondary eyewall
;’j f“””\ /f\ (SE) is followed by a known series of
T E— = structural and intensity changes called
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Motivation: L
SE formation (SEF): Environmental moisture

Katrina TPW in mm, 0330 UTC, 8/28/2005 70

Rita TPW in mm, 1448 UTC, 9/22/2005
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SE formation (SEF): Environmental moisture
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Model design:
Advanced Hurricane WRF (AHW)

~ Run in real time at NCAR since 2004 |/ . 12km
~ Three domains with two-way ot m \ \ L
moveable nests that follow the | \
hurricane center S T T s ¥
Y  1.33 km )

30°W

~ AHW EnKF data assimilation system generates a 96
member analysis ensemble every 6 h for a basin scale
36 km domain, and a 12 km TC-following nested domain

~ Analyses from 48 members were used to initialize
forecasts of Igor from oo UTC 11 September out to 120 h
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Results:

SEF and ERC: Member #11
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Results: e
SEF and ERC: Member #11
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SEF and ERC: Member #11
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Results:
SEF and ERC: Member #11
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Results:
SEF and ERC: Member #11
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Results:

Composite evolution
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The members exhibiting SEs are more intense, especially in the
time period after the ERCs are complete (78-102 h).

The time period of SEF featured below ensemble mean wind
shear and significantly higher upshear PW.
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Results:
Composite evolution

10 m wind speed 200-850 hPa shear 0-850 hPa upshear PW
| | 1 1 I I I 1 1 | L |
__ 120 ~ | I e 0
[7)) A "6 —
— / E
§ b NN 3 £ 35 1
5 100 - /IR | 3 5
8 y / "g ‘;U 30
/

& 4 // S gl
2 80 / / p= 2
S / / 5 O 25 -
S / // 2 8
S 60 £ / ﬁ N 20
- n L / © N
£ Vit i L o — Ensemble mean
3 Z8
E | 3 8 15{ —SE mean

b =2 1 N
s == S . --SE +10

| T T T T 0 T T | T T 10 I T T T T

0 24 48 72 96 120 0 24 48 72 96 120 0 24 48 72 96 120

The members exhibiting SEs are more intense, especially in the
time period after the ERCs are complete (78-102 h).

The time period of SEF featured below ensemble mean wind
shear and significantly higher upshear PW.




Results:
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Qvapor distribution: SEF members vs. ensemble
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Results: M (¢ .,
Qvapor distribution: SEF members vs. ensemble mean
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Results: re .
Qvapor distribution: SEF members vs. ensemble mean
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Results: G |
Qvapor distribution: SEF members vs. ensemble mean
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Results: e
Qvapor distribution: SEF members vs. ensemble mean
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Results:

Qvapor distribution: SEF members vs. ensemble mean
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of shear, while the outer rainband region is uniformly moist.




Conclusions:
Summary

~ The AHW EnKF system is able to realistically simulate
the secondary eyewall formation and eyewall
replacement cycle of Hurricane Igor (2010)

~ The SEF members are more intense, are embedded in
environments with weaker shear, and are more moist

~ The outer rainband region is uniformly, anomalously
moist, while enhanced moisture is predominantly
upshear and right of shear in the core



