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e USCG Search and Rescue Mission & Maritime SAR
e SAROPS Overview

¢ Environmental data

® SAR Cases Examples

e Summary: SAR challenges, future improvements
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USCG Search anc 4

Cases 2276445 41389
Lives Saved 270405 4432 12

Average Lives Saved
4432/year
(12/day)

1980 1990 2000 2010

95% within 20 NM from the coast
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Research & Processing & Evaluation Update
Identification Implementation & Testing Documentation
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Wind Coverage - 2024
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2024 SAROPS Operational Distress Incidents
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2024 SLDMB Observation Locations
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USCG-Search and Rescue Requireme 13

A
& parameter

Coverage Ocean/met variables* Global and Regional
Forecast output frequency Ocean/met variables* 6 hrs
Temporal resolution of output Ocean/met variables* 1 hour
Forecast range Ocean/met variables* 72 hours
Reliability Ocean/met variables* 99%
Locations Ocean/met variables* Global & regional: open ocean, bays/rivers/lakes, around islands
Height wind speed/direction @10 m s
Layer Depth surface currents 0-1m AY
Horizontal resolution surface currents 10 min rivers, 50 m-1km in inlets/bays, 1 km in lakes, <=2 km around
small islands, <=5 km in open ocean
winds <= 2.5 km coasts, 3-12 km vast ocean
Accuracy currents speed/direction 0.1 m/sec / 10 degrees
winds speed /direction 1.0 m/sec / 10 degrees
waves SWH: 10 cm, period: 1 sec, dir: 10 deg, whitecapping % coverage: 10%
SST, air temperature 1°C

rel humidity, precip, visibility  10%

* Ocean and atmospheric variables: wind, surface currents, waves, SST, air temperature , rel humidity, precipitation, visibility

Forbes C, 2022: "CG-SAR Recommendations/Requirements for Environmental Data", U.S. Coast Guard, Search and Rescue, CG-SAR-CF-20220208.




Example 1: Importance of Observation 14
Model vs Observations
* 3 fishermen left Nomwin to Weno on March 5 and did not return
March 9, 2024 @ 1800Z
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Example 1: Importance of Observation
Model vs Observations
March 9, 2023 @ 1800Z
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Example 1: Importance of Observation
SAROPS Drift Modeling: Probability Map

Boat found capsized, one fisherman deceased and two missing
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N e = .."\ A U.S. Navy MH-60 Knighthawk from Helicopter Sea Combat Squadron 25 rescues three divers off the coast of Agat, Guam, Oct.
R 28, 2023. (U.S. Coast Guard)
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Cristina Forbes, USCG-SAR OceanPredict Coastal Ocean & Shelf Seas Meetingg€COSS=TTIfremer 6/20/2f



Example 3: Dr

Case of 2 missing divers offshore Port O’Connor, Texas, USA on July 24
They had resurfaced when a squall hit with strong winds and low visibility.
Once the squall lifted, the 2 divers were nowhere in sight.

Divers Found

28-24. 454N 095-33.102W

28-07.631N 095-42.912W

TAMU JUL 2

Divers Found

28-24 454N 095-33.102W

ONM Radius FromLKP

28-07.631N 095-42.912W

Particles
Scenario 1
® Originating Craft
1 PIWwj/o PFD
= PIW w/o PFD Anchored
2 Dive Buoys
2 Dive Buoys Anchored

TAMU JUL 25.0500Z - D A Anchored




Example 3

xNM Radius FromLKP
¢

28-07.631N 095-42.912W

: 'Xmu Radius FromlkP

© . 28-07.631N 095-42.912W |

e Divers Found
24 454N 095-33.102W

e 30 active/planned sea
during the 40 hrs in
inclement weather

e Search planning software
optimizes search pattern taki
into account previous searches
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DIVERS

CGC CULBERTSON

e CGC CULBERTSON diverted to location,
rescued the 2 PIWS




Example 3: Proba
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Summary and QU
Uncertainties in time/location of distress incident, search objec
Accurate environmental data: essential for SAR
Adequate horizontal and vertical resolution in models
Specs for SAR: wind speeds @ 10m and surface currents @ 1m depth
*Future Improvements that can benefit SAR:
Expansion of observational networks (i.e. buoys)
Higher Resolution Models (i.e. remote islands)
Relocatable Models (i.e. deployable, easy to configure, fast)
Artificial Intelligence/Machine Learning Models (e.g. AIFS).

*CG-SAR continuously collaborates w/international & national government
agencies, academia & industry to improve data and tools for successful SAR
missions. Collaborative efforts are vital to saving lives at sea!

*Feedback/Questions: Maria.C.Forbes@uscg.mil, CristinaForbes11@gmail.com
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