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The Problem: Available forecasts focus on a specific metric
(e.g., wind, water level) and are difficult to interpret
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B The weather Channel on MSN - 12d LEAF

Live updates: Winter storm Hernando ‘bombs out, knocks out power to 600,000+ in Nort
10,000 flights canceled

Updates from throughout the day Monday as the historic storm made its mark: Tracking Major Wi nter Storm
Hernando: An Explosive Bomb
Cyclone Targets Northeast

By Marko Korosec

Aol. 1z
Winter Storm Hernando Strikes The East Coast With Snow, Strong

Winds; Thousands Lose Power In New Jersey, Virginia
Published: 22/02/2026

Global weather

& powerful nor'easter is expected to imtensify into a "bomb cyclone” into Monday, bringing
blizzard conditions, heavy snow

yahoof - 13d

Winter Storm Hernando Maps Tracker: Alerts, Radar, Snow Forecast And More _ S _
As February slowly ends, the Polar Vortex disruption is triggering another

Winter Storm Hernando is making its way up the East Coast, bringing winter weather impacts to millions in cities li
D.C., Philadelphia, New York City and Boston. On this page, you'll explosive bomb cyclone, with a Nor’'Easter Winter Storm Hernando unfolding off
the U.S. East Coast on Monday. A rapidly deepening cyclone takes place as a

yahoo! - 134 . powerful subtropical jet streak collides with a sharply displaced lobe of Arctic air

dvi The Weather Channel"

e Deadly Bomb Cyclone Drops Record Snowfall On
cen Northeast, Snarling Travel And Utilities

Winter Storm Hernando Underway In Maryland

Winter Storm Hernando is well underway in Hagerstown, Maryland, where smow fell
heavily on Sunday afternoon. Vehicles were

a5 ¢ geanBresiin
Bl The Weather Channel on MSN - 13d - Tue, February 24, 2026 at 635 AMEST [ Add Yahoo on Google o O 15
- i
20 min read

Winter storm Hernando strengthening, bringing ‘potentially historic
blizzard' to Northeast, New England

Blizzard conditlons are ongoing for New York City and Boston. Expect winds gusting 1o at
least 70 mph, major coastal fiooding ...

ﬂ Key takeaways

+ Winter Storm Hernando has caused power outages, travel restrictions, and at least two deaths
in the Northeast. See more
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Hourly Storm Vulnerability
MNJ Shoreline Segment 5
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Hourly Storm Vulnerability
MNJ Shoreline Segment 5
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Hurricane Helene & Milton
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Winter Storm Fern (2026)
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Winter Storm Hernando
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Winter Storm Hernando
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Tropical Storm Erin (2025)
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Hourly Storm Intensity
Hurricane Erin NJ
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Hourly Storm Intensity
Hurricane Erin NJ
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Storm Parameter Time-Serles Peak Erosion Intensity Map

5 200
= 4F oy ] Il Segment
= A0%30'N IV I _e_ MHC Storm Track
G 3 M N101
= 2 2 ¥ W NJ02 i
2 1f i
= | /i : ; B noo3
P , , | , ' % M NJ04 160
Aug 21 Aug 22 Aug 23 Aug 24 Aug 25 Aug 26 - :
le_ 2025 40°N - .
NJ02 8r 4 M N1oS 140
MI03 ! ; -
MJ03
- W05 .
NI06 .
N30T g 120
MJIOE _Il'ﬁ
M09
MI10
NI11 29°30'N
MNI12 - 100
— — —NJ13|
E - 80
T 200
'I_
B 50 o —— i ——— —— — Exlrema 5
o _ 39°N
T L1 ¥ et e o s - s i o s - <y e s - o - ! Severe
W e e e e e e e e e e e e e - - Mursance
= 50
0 : / F : 1 10
Aug 21 Aug 22 Aug 23 Aug 24 Aug 25 Aug 26 75oW T4°30'W Ta4W 73°30'W

Date/Time [UTC] 2025 Longitude

PEI |m|



October 2025 Noreaster
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New Jersey SEI Climatology (Lemke and Miller, 2020)
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Storm Erosion Index

Miller and Livermont (2008), Lemke and Miller (2020)

Instantaneous Erosion Intensity Storm Erosion Index (SEI)
(1E1)
0.068H,(t;) + S(¢;
[EI(t;) = W, p(t) + S(t;) SEI = zIEI(ti)
B + 1.28H,(t;) o

Instantaneous erosion potential Cumulative erosion potential

* STEVENS INSTITUTE of TECHNOLOGY

Peak Erosion Intensity (PEI)

PEI = max({IEI(t;)} »:i =1..ty)

Peak erosion potential

(Janssen et al. 2019; Lemke and Miller 2021).
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Dune Erosion damage classifications

Lemke and Miller (2021)

Volume loss (% of

Class pre-storm dune Interpretation
volume)
Minor < 5% No measurable
Impacts
Visuall
Moderate 5% to 40% |su§ Y apparfant
erosion/scarping
Overwash likely;
Major > 40% Onset of damages
upland

* STEVENS INSTITUTE of TECHNOLOGY

34



PEI*
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The EDP Fragility Curve

P(C IRﬂ=EDP)=
f

= |M = Storm Intensity Measure

= R¢=Beach Resilience (e.g., beach width)

= Fit Coefficients:
-k (1.14 | 1.32)
- A (570 | 4428)

Janssen and Miller (2022), The Engineering Demand Parameter and
Applications to Forecasting Dune Impacts

* STEVENS INSTITUTE of TECHNOLOGY

Probability of Category
R e e = = =
ma L e [#1] = p] | o w0 —

=

Training Major (%)
Training Moderate (%)
Test Major (%)

Test Moderate (%)

*= log-normal fit (Major)
== log-normal fit (Moderate)

Weibull fit (Major)
Weibull fit (Moderate)
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Observed Impacts of Hurricane Sandy

Spatial Variation

Hurricane Sandy Duna Damage
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Well-documented impacts and drivers

Storm Intensity spatial gradient

Correlations between beach state and damage

= Barone, D.A., McKenna, K.K., Farrell, S.C., 2014. Hurricane Sandy: Beach-dune performance at New Jersey
Beach Profile Network sites 82.

= Qverbeck, J.R., Long, J.W., Stockdon, H.F., 2017. Testing model parameters for wave-induced dune erosion
using observations from Hurricane Sandy. Geophysical Research Letters 44, 937-945.

= Walling, K., T.O. Herrington and J.K. Miller, 2016. Hurricane Sandy damage comparison: Oceanfront houses
protected by a beach and dune system with vs. without a rock seawall, Shore & Beach, 84(3), 35-41.
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Influence of Storm Intensity

Spatial Variation

Sp atial Gradient in l:lhurved Dune Loss
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North

Storm intensity gradient explains
much of the variation in observed
impacts, but not all of it.

—-=-\Water level
= = Breaking wave height
—PEI

Wave height and
water level [m]

Lemke and Miller, 2020
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