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Abstract

Commercial ships are required by the International Maritime Organization to transmit
Information such as name, position, motion, etc. via a device called an Automated Information
System or AIS. The AIS message Is designed to enhance situational awareness and reduce
the risk of collision between ships by providing a clear identity to communicate passing signals
and avoid collision. The AIS is broadcast in the VHF range and can be picked up by low earth
orbiting satellites, centrally collected, and distributed. The satellite acquired AIS data has the
potential to provide the basis to observe and track vessels across the global ocean. In addition,
vessel avoidance behavior in the face of hazardous weather such as high winds and seas can
e e AR now be observed in real time. This paper will present examples from the NOAA Arctic
Emergency Response Management Application (ERMA) of both successful and less than
: _ _ _ successful hazardous weather avoidance from the 2015-16 winter season over both the Atlantic
Erég%ﬁtsfgtrzéhidgﬂgPHcI:msauV:géj;r?;?y”slt.:Q%ﬂ:%is o omer | and Pacific. The potential to improve warning services will also be discussed and conclusions

latitude ocean storms follow the below order of evolution and often and thoughts on a path forward to improve weather services will be given.
produce the asymmetric winds field distribution as shown above.

Evolution Summary and Conclusions

Strong frontogenesis develops Satellite received AlS data from vessels operating on the high seas have
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Aleutian extra tropical cyclone 4 Nov 2015, showing RGB Airmass

PGF increases, wraps under cyclone center (south) demonstrated when vessels fail to avoid severe conditions.
Hurricane force winds develop within the PGF Below are some findings:
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Example 6. Western North Atlantic display of 24 hour ship tracks from satellite - AIS data for 20 Oct (left)
and 29 Oct 2012, the day of landfall of Sandy. The NHC best track of Sandy and radii of 39 (cyan), 58

(orange), and 74 (dark orange) mph winds are shown in the right panel. Comparing the two images,
clearly vessel traffic in the mid-Atlantic bight has all but ceased with no vessel traffic recorded along the
NJ coast, Delaware River, Chesapeake Bay, and southern New England waters. Vessel traffic did
increase southeast of New England and from the entrance of the Chesapeake southward on the
periphary of Sandy. As an initial estimate it appears that the 58 mph (50 knot) wind speed radius was a
potential threshold for avoidance.

8 £5

2P 04
A ) e
Location: 45. 44?7J -15 E’ 76?42

Example 2. NOAA Arctic Emergency Response Management Application ERMA plot showing ship and | /78 | . g B ;
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Bering Sea and moving NE. Three areas of ship avoidance actions can be seen: : ' . |
A. - west bound ships are moving slowly at 2-5 knots to avoid damage from heavy seas
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B. - vessels are delaying entry through Unimak Pass and entrance to the Bering Sea to avoid severe ~0900 UTC ASCAT wind retrievals (rlghtand Iowerleft)&1420 UTC Himawari RGB air R i e |
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C. -Alarge area void of ships along and south of the western Aleutians is due to vessels taking early Hurricane Force Storms — Facebook post illustrating the use of satellite imagery RGB Airmass product

actions by routing farther south or delaying transit south of the Aleutians. and ASCAT-A and B scatterometers by NOAA / OPC forecasters to estimate the intensity and warning
category for a 2 Jan 2016 central Pacific cyclone. Forecasters have built a familiarity and trust in wind
speeds from ASCAT-A and B. Shown here are winds to 75 knots south and southwest of the cyclone
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| 1nr Example 8. A cyclone explosively deepened immediately after formation off the South Carolina coast on
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positions during an explosively deepening Hurricane Force storm. The storm system was moving NNE Source: marinetra M aEai Reeans R Lo i ik LA The explosive intensification of this storm should be further studied due to the role of the Gulf Stream as a
along the Kurile Islands and approaching the Kamchatka peninsula. Three vessels near the Russian Vessel traffic density per shore side and satelhte received AlS tracking data for 2014. Increasing density is shown baroclinic zone and vorticity source, scale interactions, the role of convection, and the explosive increase
Aleutians were struggling in heavy seas. One (Star Artemis) had lost propulsion, a second (Hanijin with warmer colors. Trans-oceanic great circle, parallel, and rhumb line routes are all evident across the globe. in wind and sea conditions.
Netherlands) listed its status as Not Under Command and a third (YM Singapore) had diverted to Zones of increased fishing activity, restriction zones, oil production and exploration are also discernable across the

apparently seek shelter from building seas. global ocean. Source: marinetraffic.com
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