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Meeting Procedures

Webinar recordings and presentations will be available at:
www.nyserda.ny.gov/osw-webinar-series
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> Members of the public will be muted upon entry. °
You'lllsee ‘- when your
microphone is muted

> Questions and comments may be submitted in writing
through the Q&A feature at any time during the event. o @

> Q&A >
——P o

> |f technical problems arise, please contact
Sal.Graven@nyserda.ny.gov
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from the

Experts

This webinar series is hosted by NYSERDA's offshore wind
team and features experts in offshore wind technologies,
development practices, and related research.

DISCLAIMER:
The views and opinions expressed in this presentation are those of the presenter
and do not represent the views or opinions of NYSERDA or New York State.
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Rapid Cyclogenesis (Bomb Cyclones)

. Upper-level large scale trough
approaching eastern U.S.

* Phased interaction between
northern and southern jet stream

e Arctic airmass associated with
upper trough.

e Warm ocean, Gulf Stream
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Rapid Cyclogenesis (Bomb Cyclones)

. Upper-level large scale trough
approaching eastern U.S.

* Phased interaction between
northern and southern jet stream %

e Arctic airmass associated with
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* Warm ocean, Gulf Stream !

'v",

pZ:

£ 2 FT

F I ;
’ 2 ,.:?;:_,;

e /. o

> & _»'«43?‘("

- 4 I



. - e
S SR ¥ R
Rapid Cyclogenesis (Bom — 2

3

e v SRS :
s : e

P

5 Tﬁﬁégéa'interé&i r

L9 ‘northern and southe

>
B

- * Arctic airmass associate
~upper trough




“)*@ i i RI Weather Impacts Offshore New York & Southern New England
p— ,\/t

Energy . .
)/ Rapid Cyclogenesis (Bomb Cyclones)

Storm Tracks with Rapid Intensification CYCLONE PATHS DURING PERIODS OF

RAPID INTENSIFICATION
-3 mb (3n)1)

* Rapid intensification most often occurs
from eastern Carolinas north-northeast
to offshore southern New England

* Most intense storms track from south
to north

* This presents a significant hazard to
most of the offshore wind farms
planned and under construction off of
the eastern United States
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500mb Geopotential Height {m) Composite Anomaly 1979—-2011 Climatology
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How are these storms predicted?

Long Range (2 --10 weeks)

e . Climate models (CFSRv2)
* 500mb Height Anomaly, trends

Rossby wave source == Boreal winter teleconnections

e Te I e CO n n e Ct i O n S : . L == Boreal summer teleconnections

“Z%% Monsoon

Mid Range (4 days — 2 weeks)

* Global models (GFS, ECMWE, GEM)
* Sea Surface Temperature Anomalies
 Teleconnections o
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How are these storms predicted?

Long Range (2 - 10 weeks)

e . Climate models (CFSRv2)
e 500mb Height Anomaly, trends
e Teleconnections

Mid Range (4 days — 2 weeks)

* Global models (GFS, ECMWE, GEM) =
e Sea Surface Temperature Anoma,lje's;,_., i
* 500mb Height Anomaly, trends 1)

Temperature @ Ground or water surface (K)

2624 286.7
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Icing and Freezing Spray - Why here?

* Potential forvery cold air
temperature

*  Warm ocean (40°-45° F), very cold
air, and high winds provide i
mechanism for “airborne” M,
supercooled water droplets (sea™ |
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Multi-Directional Waves (Confused Sea State)

Full Wave Spectrum at Buoy 44008 on 01/05/18 at 0000 UTC
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Multi-Directional Waves (Confused Sea State)
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Multi-Directional Waves (Confused Sea State)
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How do we forecast the sea state?

* WRI runs a state-of-the-art high
resolution wave model that
accountsfor up to 25 wave spectra
(wave sets) at any given
location/time.

 The wave model is coupled with
our in-house atmospheric weather
model and high-resolution ocean
current / tidal current model to
produce an accurate digital
representation and forecast of
ocean waves.
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Multi-Directional Waves (Confused Sea State)

Climatological or
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aerosol concentration Tapegraphy [Elestion =, Moms - U
Data (ETOPO 2/GMTED2010) bt

RTOFS 0.083 Deg (9.2km)
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GDAS-ANL Initial ’ 7 ( High-quality surface . NOAA/NCE
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(including LiDAR). hour forecast
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ocean wave state)
500 CPUs

Model execution and post processing + production of specialized products.
Output data tailored to client specific requirements for spatial/temporal scale
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Tropical Cyclone Impacts
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Tropical Cyclone Impacts
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Potential for wind speed to exceed
design limits for turbines, resulting
in damage/destruction.

Potential for wave height to exceed
foundation/tower design load
limits.

Significant downtime for O&M,=
construction, transport, and power
production. e
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WRI Tropical Surveillance

* WRI issues track/intensity forecasts
as much as 3-5 days prior to
government advisories are issued.

» Consultation services: where/when
to move, when is it safe to return,
how will this impact operations.

WRI has been providing Tropicalj s

Surveillance services to many
companies/operatorsona = =
continuous basis for 10-15 years.
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Conclusions

* A wide variety of weather hazards exist offshore from the Northeast U.S.

* Having a weather expert “involved in the discussion” is crucial for making productive
decisions regarding O&M, construction, surveying, and component transport.

* Meteorologists understand complex weather factors such as “gust duration”, the
ocean wave spectrum, depth of the marine boundary layer, etc.

* WRI services are customizable — we are equipped and prepared to meet your
operational weather requirements.

 WRI’s has more than 50 meteorologists on staff around the clock.

* WRI’s Tropical Surveillance allows for advanced planning and avoidance of tropical
cyclone impacts.
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