Marine Weather Impact-Based Decision Support Aboard the NOAA Ship

Nancy Foster During a Research Expedition Offshore the Florida Keys

Planning Decisions

population studies, seafloor mapping, physical and chemical
oceanographic studies, and maritime heritage surveys.

NOAA SHIP NANCY FOSTER PLAN OF THE DAY
NF 17-07 FKNMS

Sunrise 0654
Sunset 2014
(breakfast/lunch/dinner served)

Date: Saturday - July 29, 2017
Vessel Time Task
NF 0000-0700 Survey Ops
0745 Daily safety briefing on Bridge - CO, OPS, CME, CB, ET, ST, ChSCI
0800 Deploy NF3 & NF4
1100 Recover NF3 & NF4
1100-1200 Lunch
1200 Deploy NF3 & NF4
1215 Deploy ROV
1600 Recover ROV then recover NF3 & NF4
1630 Deploy ROV
1745 Recover ROV
1800-2400 Survey Ops

0800 Coxswain Peaks Site:
Divers Buchman, Keller, Morley, Abbitt
1200 Coxswain Martin Site:
Divers Vander Pluym, Katchenago
NF4 0800  Coxswain Mitchell Site: LKA 26, LKA 25
Divers Renchen, Katchenago, Herbig, Ebert LKA 24, LKA 23

A 1@ Coxswain Sorgenfrei Site: DropCam

Ebert, Herbig
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Chris Rothwell
participating in the
morning safety briefing
with the NOAA Corps
officers, department
heads, and the chief
scientist on the bridge
of the Nancy Foster.
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Time series of wind speed on 4 Aug 2017 at the Smith Shoal Weatherflow
Mesonet station, showing 2-min-avg winds (blue), and 5-sec-avg gusts
(red) and lulls (green). Small boat operations often cease when 2-min-

avg. winds are expected to exceed 15 knots. Wind speeds hovered around
the operational threshold, presenting a challenging operator decision,

requiring frequent support from the NWS deployed meteorologist.
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Many NOAA ships are outfitted with complex and
redundant observation arrays. Regular crew turnover
provides a valuable opportunity to teach about the
strengths and limitations of these systems.

KBY X Key West
VCP 212: Precipitation Mode

On-site situational awareness and IDSS.
Thunderstorms are the number one hazard
for small boat operations.

Kennard B. Kasper and Christopher Rothwell

NOAA /National Weather Service, Key West, Florida

Marine weather impact-based decision support services were provided by two Florida
Keys NWS meteorologists aboard the NOAA research vessel Nancy Foster, during a research
expedition off the Florida Keys from 14-22 August 2016. [Subsequent to this abstract, Florida
Keys NWS meteorologists joined the Nancy Foster on her 2017 mission in the Florida Keys.]
The expedition was conducted mainly between Key West and the Dry Tortugas in the NOAA
Florida Keys National Marine Sanctuary. The NOAA-led research team conducted scuba and
small-boat operations, and undertook a variety of research missions, collecting data
necessary for management decisions within the Sanctuary.

The Florida Keys NWS meteorologists gave daily shipboard marine weather briefings to
support safety of life at sea and weather-sensitive decision making, pertaining to ship and
small boat voyage planning and execution, and dive operations. The NWS meteorologists
quickly became completely integrated into the daily rhythm of the ship and science
operations, participating in the morning safety briefings on the bridge with NOAA Corps
commissioned officers, department heads, and the chief scientist. Each day, a weather
outlook was drafted and included in the official “Plan of the Day”, and subsequently
circulated throughout the ship during the late afternoon hours. In addition, NWS
meteorologists participated in an evening science team meeting, providing a summary and
explanation of the day’s weather as it pertained to science operations, as well as the outlook
for the next day. Importantly, the 24 /7 duty forecasters at the Florida Keys National Weather
Service Forecast Office in Key West supported the deployed meteorologists by providing
twice daily e-mail briefings and guidance via “NWSChat” software. The deployed
meteorologists were supported as (deep) “core partners” of the duty forecasters at the
Forecast Office. Such a “service-centric mindset” applied internally (between home-office
and deployed personnel) will be essential in the future as collaboration proliferates at all
levels of the agency, in support of building a Weather-Ready Nation.

This expedition proved to be a prolific learning experience not only for the NWS
scientists involved, but also the other NOAA Corps officers, crew, and scientists. Each
deployed NWS meteorologist presented an evening seminar (20-30 minutes) to officers,
crew, and scientists, highlighting NWS operations and services and other aspects of the NWS
Marine, Tropical, and Tsunami Services Program (e.g., hurricanes). Moreover, the NWS
meteorologists observed and directly participated in weather-sensitive operations,
communicated with operators, and determined areas for improvement regarding the quality,
value, and presentation of NWS weather, water, and climate data, forecasts, and warnings.

Remote and On-site IDSS

An example of the daily e-mail brief from the Forecast Office.
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DATE AND TIME ISSUED: Wednesday, August 2, 2017

SUMMARY:

Western Atlantic ridging across the Keys will lift northward into Central Florida tonight. Prior to
the ridge making its trek northward, winds will remain light between 5 to 10 knots today out of
the south southeast. Tonight, winds will turn more southeasterly and tick upwards thanks to the
ridge moving northward, also resulting in seas increasing a bit overnight. Winds will gradually
increase Thursday and Thursday night over the Dry Tortugas region, approaching low end
caution headlines late Thursday night into Frniday, however the 18 knot threshold may fall just
short of being reached. That being said, seas late overnight Thursday into Friday will be near 4
feet across Riley’s Hump, favoring closer to 3 feet over the Dy Tortugas Morth. Expect only
isolated showers and thunderstorms through Thursday night, then becoming a bit more
scattered coverage on Friday (thunder still isolated).

& AM) mwsNF-chris.rothwell: 21012kt

ng up and over large wave sets,
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FORECAST:

Wednesday. 02 August (Dry Torfugas North)

WIND: SE — S 5to 10 knots

SEAS: 1 to 2 feet in a residual short period swell, subsiding to around 1 foot
WEATHER: |sclated showers and thunderstorms (10%)

i ust (Dry Tortugas MNorth)
WIND: SE & to 10 knots, increasing to near 10 knots
SEAS: Building to 1 to 2 feet, nearing 2 feet by daybreak
WEATHER: |sclated showers and thunderstorms (10%)

Thursday, 03 August (Riley’s Hump in the Dry Tortugas)
WIND: SE 11 to 14 knots

SEAS: 2 to 3 feet

WEATHER: |sclated showers and thunderstorms (10%6)

Thursday Might. 03 August (Riley’s Hump in the Dry Torfugas)
WIND: 5E 12 to 15 knots, become E — SE 14 to 17 knots
SEAS: 2 to 3 feet, increasing to 3 to 4 feet by daybreak
WEATHER: Isolated showers and thunderstorms (10%)

at's a broken hip? Did something break?

Friday, 04 August (Riley’s Hump in the Dry Tortugas)

WIND: E to SE near 15 knots

SEAS: 3to 4 fest

WEATHER: Scattered showers and isolated thunderstorms (30%)
ADDITIONAL INFORMATION: AM) nws-chris.rothwell: 18009KT
7:35 AM) nws-david.ross: Thanks, Chris!

2:48:43 PM) nws-chris.rothwell: 19009KT

Ship cell: 843-391-6326
Ship Iridium: 808-434-5653 (emergency)
E-mail: chns rothwell@noaa. gov

(8/1/2017 12:50:32 PM) nws-krizia.negron: Thanks

Facebook.com/NWSKeyWest f

M) nwsNF-chris.rothwell: Morning Sean!

) nwsMF-chris.rothwell: 2-4 ft, residual swell

20 AM) nws-krizia.negron: Good morning, Chris! Sounding winds

[B/1/2017 7:52:41 AM) nwsNF-chris.rothwell: Good moming Krizia, thank you.

7 6:05:58 AM) nws-kriziz.negron: What's your current location?

) nws-chris.rothwell: Current location:

Wy U
osition, wind and waves hampering that effort

AM) nws-chris.rothwell: 21010KT, 2 to 3 ft occasional 4's

Wave glider waiting in crib on
the aft deck of the Nancy Foster.
Scientists decided not to launch

this device at Warsaw Hole,
based on support provided by
deployed NWS meteorologists.
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FWC scientist servicing VR2 acoustic receivers tracking tagged fish
species. Information pertaining to winds and waves was essential for
this diver’s safety during this critical maintenance.

NWSChat software critical for low-bandwidth communication.

8/1/2017 6:47:49 AM) nws-brandon.fling: Geod merning Chris! Caught that mahi at the end of the day, found some sea grass
. evidently it's good place to catch them

M) nws-sean.daida: how was last night? You had 4 or 5 hours of near 20 knots,

M} nws-chris.rothwell: Restless sleep, the boat does 20 minute transects with the bottom scanner, then does a u-
oes another transect, rinse and repeat. Several of the science crew remarked about the periodic weightlessness in the

cggerhead Key, drop camera boat in the water, ROV operations delayed, trying to

55 AM) nws-sean.daida: I'm guessing you guys were seeing short period 5's and maybe a few 6's through those night

44 AM) nws-krizia.negron: Surnmary of winds and rainfall from yesterday was sent

59 AM) nws-chris.rothwell: Three generators, one is down. Means there is no backup now. The second being used is
or the amperage for the z-drives and bow thruster,

Operational Decisions

itional Ocean Service scientists using drop camera equipment to surve
~ benthic environment. One “splash” on the wrong piece of sensitive

» ed on officer and crew feedback, Chris
othwell designedan evening seminar
around thunderstorm threats. .
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Nancy Foster deck crew performing diver in
distress drills using one of the dive boats.
Safety is a priority at NOAA, and safety
decisions aboard the Nancy Foster were
supported by deployed NWS meteorologists.
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g their stereél amera equipment for overnight
recordings from deep benthic environments. The scientists were
prepared for this complex operation, based in part on the NWS
briefing received during the science team meeting the evening before.

Explore the Nancy Foster:

Learn about NOAA

collaboration in
the Florida Keys.
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Watch a YouTube video from the
2016 Nancy Foster expedition




