NORTHROP
GRUMMAN

The Atmospheric Effects on the Extratropical Transition of Hurricane Sandy

Natalie Paone

SE Faculty Advisor(s): Dr. Milla Costa, Dept. of Ocean Engineering and Marine Science, Florida
Institute of Technology

ENGINEERING &

STUDENT DESIGN

[EN

SCIENGE
aHOWEA

FLORIDA TECH
1. Introduction / Background | 3. Result NN DL/ 4. Discussion
* Hurricane Sandy formed in the e W‘ff Sy » Temperature decreases indicate
Caribbean in late October 2012 and 8 /p/f; AT = L increasing baroclinicity during
o k < — l LY the transition.

intensified to a Category 3

* Svynoptic analysis (Figures 2—3)
shows a blocking high over the
North Atlantic and a cutoff low
over the eastern United States.

* The blocking high prevented the
storm from recurving out to

.Wt
hurricane before making landfall in . !i{'fﬁ}i:“
Cuba and later New Jersey (Blake et e _‘“‘- ';-‘r N
al., 2013). Sandy caused o /) LS TN O 2
approximately $68.7 billion in .

damages and over 250 fatalities, . ) \ %

making it one of the most
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impactful storms in U.S. history. “ L | I S S _100 % ﬁ g0 AN (S S o sea, while the cutoff low
* During extratropical transition (ET), Figure 1. NJ Map with KACY Figure 2. 500mb Chart 10/29/12 12Z (NCEP) enhanced baroclinic forcing and
tropical cyclones interact with mid- (Atlantic City Airport) Observed and ERAS Temperature Time Series Figure 3. Surface Chart 10/29/12 127 (NCEP) vertical wind shear. These
latitude systems, leading to — racv ovzenvea | Temperature Correlation processes contributed to the
20 - o o . . .
structural changes such as /\_\ C°‘*Ef;ﬁ'se“t23|f:é’$e“ expansion of the wind field and
18 A an
expansion of the wind field, . 4 Observations the development of frontal
development of frontal boundaries, |5 .. \/ WA During 0863 features.
and increased baroclinicity (Hart g 12- N o Sandy * The strong agreement between
and Evans, 2001). Sandy is a key " 10- \\r*\j\ (Oct 26-31) ERAS and observations for
example of a hybrid cyclone where > \\ F(Uz'g\ga)‘r 0.955 temperature and pressure
ET did not weaken impacts but o confirms that reanalysis data
instead expanded the storm’s m,@”“ e 4 ,m»o”% m,@"f’ ,M@"b“ ,@@@"’” 1&&\ effe ctlvi ly captures la r% I:e-sca le
- pate atmospheric structure (Figures
Inf.luence° _ . Figure 4. Time Series plot of ERA5 temperature and Observed temperature data from KACY station p g
® Th|s StUdy |nveSt|gateS the rOIe Of Observed Sea-LevggE’;elSZLgtis;rl(zhgzcnmpared to ERAS 4'5).
synoptic-scale forcing, including — oy sea-Level Pressure | * However, lower wind speed
- 10407 2 Lanafall (Oct 29) | Correlation Coefficients ' i i
_ : correlations highlight
blocking patterns and upper-level Between ERAS and orreld . gniig |
dynamics, in controlling Sandy’s e KACY Observations limitations in representing
] \‘\ :
evolution. < T~ — oo small-scale and coastal
= _ ~ : e~ uring . :
£ N P Sandy processes (Figure 6).
2. Data and Methods A (Oct 26-31)
- . — Full vear | 0.986 1 5, Future Work
* Surface observations obtained from g (2012)
, 1 1 | | S 1 | *  Future work should focus on
the lowa Environmental Mesonet Siis 2% 2" 22" 2257 2 2> improving representation of
20> 20> 20 20 10> 20> 0
fOr Atlantic Clty |nte N atiOnal Date Figure 5. Plot of ERA5 and Observed Sea-Level Pressure data from KACY station
Al t (KACY). Variables analyzed T e ST S ober 2072 T T mesoscale processes an
irpor . : , , . . .
X . 4 — <A< | Wind Speed Correlation coastal interactions in
temperature, wind speed, and sea- Coefficients Between ,
ovel ERAS and KACY reanalysis and forecast models
evel pressure - e .
ERASph I vsis data f = ‘/ Observations to enhance prediction of high-
. ourly reanalysis data from 5 2° y\A . . .
Y Y . &5 ur/\l.l. Y i | During 0.684 impact hybrid cyclones.
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Figure 6. Plot of ERA5 and Observed Wind Speed data from KACY station




