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“That Others May Live”

SAR Basics –
SAR from a Federal Perspective
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ICAO: International Civil 
Aviation Organization

IMO: International 
Maritime Organization

Global 
SAR Plan

Int’l Aeronautical & Maritime 
SAR (IAMSAR) Manual

MOA
State Governor

MOU
State Agency

State SAR 
System

USCG USAF

- U.S. Nat’l SAR Plan -
Nat’l SAR Supplement (NSS) 

to the IAMSAR Manual

U.S. SAR 
System

1954
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DOC

DoD

FCC

DOI

NASA

DOT

AFRCC 
Research and 
Development

Chair

FEMA USCG

FEDERAL  SAR  AUTHORITY –
National  Search and Rescue  Committee
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http://www.doi.gov/
http://www.doi.gov/
http://www.fcc.gov/Welcome.html
http://www.fcc.gov/Welcome.html
http://www.dhs.gov/
http://www.dhs.gov/


National SAR Responsibilities

MEMORANDUM
OF

AGREEMENT
BETWEEN

1AF/CC
AND

STATE
GOVERNORS

MEMORANDUM
OF 

UNDERSTANDING
BETWEEN
AFRCC/CC

AND
STATE

SAR AGENCY

• Legal Agreement between SAR Coordinator and each State Governor

• Operational document between AFRCC/CC & each State SAR agency
(Dictates day-to-day CONUS SAR Operations)                
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WHO’S 
RESPONSIBLE FOR

SAR IN YOUR STATE?

US MILITARY / JOC

STATE HIGHWAY PATROL

DEPT OF AERONAUTICS

CIVIL AIR PATROL

GOVERNOR

LOCAL / COUNTY SHERIFF

DIV OF EMERGENCY MANAGEMENT
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PRIMARY ASSISTING

MILITARY ACFT

CIVIL ACFT

INTRASTATE

INTERSTATE

AIR CARRIER

INTERNATIONAL

MISSION OF NATIONAL INTEREST

GROUND SEARCH

AFRCC

STATE

STATE

AFRCC

AFRCC

AFRCC

AFRCC

AFRCC

AFRCC

STATE

STATE

STATE

STATE

STATE

SAR Responsibility
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CONTINUOUSLY BUILDING A COORDINATED
SEARCH AND RESCUE NETWORK

ENSURING TIMELY, EFFECTIVE
LIFESAVING OPERATIONS

WHENEVER AND WHEREVER
NEEDED

-COOPERATION  
- COORDINATION

- EDUCATION

AFRCC Mission Statement
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AFRCC Charter

 Area of Responsibility
 Coordinate federal inland commercial, military, and interstate   

aeronautical SAR in the contiguous U.S.
 Manage all inland beacon searches
 Assist states with non-aircraft missions

 States retain responsibility for SAR within their sovereign boundaries 
until they become overwhelmed or require specialized equipment
 Requests for federal resources are made by the state SAR   

Coordinator to the AFRCC  

 Validate requests / broker for federal assistance
 Save life, limb, eyesight, or prevent undue suffering

 “Ask, don’t task” - no tasking authority
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National 
SAR School

(Yorktown, VA)

Air Force 
Rescue Coordination Center

(Lt Col Gardner)

1st AIR FORCE
(Lt Gen Williams)

Rescue 
Coordination Center

(Tyndall AFB, FL)

NORTHCOM
(GEN ROBINSON)

Chain of Command

CONUS SAR 
Coordinator
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http://www.hqpacaf.af.mil/
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AFRCC Notifications

WEATHER

ALNOT

USMCC/SARSAT

EMA

LAW ENFORCEMENT

FSS

ARTCC

MILITARY UNITS

FAMILY MEMBERS

RIGHT INFORMATION
RIGHT RESPONDER
RIGHT TIME

FAA

HOSPITALS/MEDICS

OTHER SAR AGENCIES

NAT’L WARNING CTR

PARK/FORESTRY SERVICE

US COAST GUARD

AIS/DEN FBO

FCC



AFRCC Civil SAR 

Aircraft /
Federal Aviation 

Administration (FAA) 
Alert Notification (ALNOT)

Non-Aircraft /  
Missing Person(s) 

Report

Distress Beacons / 
COSPAS/SARSAT

System

Event / Notification

State and Local 
Authorities / First 

Responders

Air Force Rescue 
Coordination Center 

(AFRCC)

Validate Request / 
Determine Authority /  

Identify Federal 
Support (As Needed)

Coordinate Support
(“Ask Not Task”)

Monitor Incident / 
Mission Until 

Resolved

Other Rescue 
Coordination Centers 

(RCCs)
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7870
INCIDENTS

AFRCC

355
SAVES

~90% SOLVED
WITHOUT

FEDERAL RESOURCES
COMMITTED

22/DAY

3/DAY
1 LIFE

EVERY 
DAYS

2016 Mission Activity 

970
MISSIONS

OVER 16,700 SAVES SINCE
ACTIVATION IN 1974

Busiest RCC in the World!!

UNCLASSIFIED



AFRCC WEEKLY SUMMARY

TOTALS 25 – 31 JUL 16 CY2016

Incidents 193 4584

Missions 28 513

Saves 14 174

Save / Non-distress

Ongoing / Missing

Deceased

SEARCH: 82 YOF DRIVER
MONTROSE COUNTY, CO

CO CAP (ACFT)
1-MISSING

SEARCH: 15 YOM HIKER
YAKIMA CO, WA

YAKIMA TRAINING FACILITY (UH-60)
1-SAVE

RESCUE: 65 YOM HIKER
CLALLAM CO, WA

NAS WHIDBEY (MH-60)
1-SAVE

RESCUE: 15 YOF HIKER
PLACER CO, CA

NAS FALLON (MH-60)
1-SAVE

ALNOT N71RJ
CHEMUNG CO, NY

NHQ CAP (CELL/RADAR)
NON-DISTRESS

406 PLB: MALE HIKER
SUBLETTE CO, WY

SUBLETTE CO SAR (LIFE FLIGHT)
*1-SAVE

RESCUE: INJURED MALE HIKER
HINSDALE COUNTY, CO

HAATS (UH-60)
SUPPORT REQUEST CANCELLED

SEARCH: MISSING BOATER
LAKE ERIE, CANADA

NHQ CAP (CELL)
1 MISSING

406 PLB: INJURED MOTOCYCLIST
IDAHO CO, ID

IDAHO CO SAR
*1-SAVE

SEARCH: 4 MISSING BOATERS
GULF OF MEXICO
NHQ CAP (CELL)

4-SAVES

SEARCH: 36 YOM HIKER
MONTEZUMA COUNTY, CO

CO CAP (ACFT)
1-ASSIST

SEARCH: 51 YOM CAMPER
MORRISON CO, MN

MN CAP (80XGRND/1XLIGHT ACFT)       
1 SAVE

ALNOT N815RS
SCOTT CO, MN

NHQ CAP (RADAR)
NON-DISTRESS

ALNOT N54PN
LACROSSE COUNTY, WI

NHQ CAP (CELL / RADAR)
WI CAP (C-182/GND TEAM)

1 DECEASED

SEARCH: MISSING BOATER
BAHAMAS, ATLANTIC OCEAN

NHQ CAP (CELL)
1 NON-DISTRESS

ALNOT LN661TC
ARKADIA, CA

NHQ CAP (RADAR/CELL)
CA CAP (ACFT)

2 DECEASED/2 MISSING

RESCUE: INJURED 24 YOM HIKER
CLEAR CREEK COUNTY, CO

AASF BUCKLEY (UH-60)
1 - SAVE

SEARCH: FEMALE SWIMMER
TETON CTY, WY

WY CAP (LIGHT ACFT)
1 – NON-DISTRESS

SEARCH: MALE PARAGLIDER
SKAGIT CO, WA

NAS WHIDBEY (SH-60)
1-MISSING

SEARCH: 16 YOM HIKER
LARIMER CO, CA
NHQ CAP (CELL)

CO CAP
1 SAVE

RESCUE 36 YOM HIKER
DESCUTES CO, OR

SUPPORT REQUEST CANCELLED

SEARCH: 21 YOM HIKER
MARION CO, OR
NHQ CAP (CELL)

OR CAP
ONGOING
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http://www.1af.acc.af.mil/units/afrcc/

http://www.1af.acc.af.mil/units/afrcc/


Crash Locator Database
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Civil Air Patrol – USAF Auxiliary



20

Air Force

Army

Marines

USCG

Navy

Federal Assets

http://www.google.com/imgres?imgurl=https://antipolygraph.org/blog/wp-content/uploads/2010/03/USA_-_Customs_and_Border_Protection1.png&imgrefurl=https://antipolygraph.org/blog/%3Fp%3D432&usg=__Q6Rm2bk6Rn9P7cjzH2IRdvNRheU=&h=600&w=561&sz=526&hl=en&start=5&zoom=1&um=1&itbs=1&tbnid=ZyiUR1fYdEPR9M:&tbnh=135&tbnw=126&prev=/images%3Fq%3Dcustoms%2Band%2Bborder%2Bpatrol%26um%3D1%26hl%3Den%26safe%3Dactive%26sa%3DN%26tbs%3Disch:1
http://www.google.com/imgres?imgurl=https://antipolygraph.org/blog/wp-content/uploads/2010/03/USA_-_Customs_and_Border_Protection1.png&imgrefurl=https://antipolygraph.org/blog/%3Fp%3D432&usg=__Q6Rm2bk6Rn9P7cjzH2IRdvNRheU=&h=600&w=561&sz=526&hl=en&start=5&zoom=1&um=1&itbs=1&tbnid=ZyiUR1fYdEPR9M:&tbnh=135&tbnw=126&prev=/images%3Fq%3Dcustoms%2Band%2Bborder%2Bpatrol%26um%3D1%26hl%3Den%26safe%3Dactive%26sa%3DN%26tbs%3Disch:1
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LOCAL / VOLUNTEER ASSETS

SAR Dogs

Mountain Rescue

Mounted SAR Mantrackers
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Radar Data Sources

1. National Track Analysis Program – FAA
 Primarily uses long-range radars
 Limitations:

 ATC priorities/availability
 Traffic volume / terrain
 Transponder

2. Event Analysis – USAF 
 RADES (Radar Evaluation Squadron) – Hill AFB, UT

 FAA and Military/National Radar

3. CAP – NRAT (National Radar Analysis Team)
 CAP members trained in Radar Forensics

 Also use FAA and Military/National Radar



Radar Forensics

43
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Radar Forensics

34



Radar Forensics

44



28

Cell Phone Forensics
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Beacon Sources

 Space-Based Reports

 Airborne Reports

 Ground Reports
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Space Segment

3 Types of Satellites:

• Polar Operational Environmental 
Satellites (POES)  (Polar Orbit)
• 520 miles

• Geostationary Orbiting Search And 
Rescue (GOES) 
• 22K miles

• Mid-Earth Orbiting Satellite 
(MEOSAR)
• SAR-GPS  /  Galileo  /  Glonass
• 11.5K miles

http://www.google.com/imgres?imgurl=http://www.ssec.wisc.edu/sose/pirs/images/polar_orbit.jpg&imgrefurl=http://www.ssec.wisc.edu/sose/pirs/pirs_m1_leo.html&usg=__b_DU0t-uVY2lY99C93SeuH6w-kw=&h=282&w=240&sz=15&hl=en&start=1&zoom=1&um=1&itbs=1&tbnid=MWnna88yHPYExM:&tbnh=114&tbnw=97&prev=/search%3Fq%3Dlow%2Bearth%2Borbit%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26sa%3DN%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=a5ExTtWvGoyltwfzyq2WDQ
http://www.google.com/imgres?imgurl=http://www.ssec.wisc.edu/sose/pirs/images/polar_orbit.jpg&imgrefurl=http://www.ssec.wisc.edu/sose/pirs/pirs_m1_leo.html&usg=__b_DU0t-uVY2lY99C93SeuH6w-kw=&h=282&w=240&sz=15&hl=en&start=1&zoom=1&um=1&itbs=1&tbnid=MWnna88yHPYExM:&tbnh=114&tbnw=97&prev=/search%3Fq%3Dlow%2Bearth%2Borbit%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26sa%3DN%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=a5ExTtWvGoyltwfzyq2WDQ
http://www.google.com/imgres?imgurl=http://www8.garmin.com/graphics/24satellite.jpg&imgrefurl=http://www.garmin.com/aboutGPS/&usg=__xzlJtRE0nhgE7r4eErsd8sEmc5M=&h=245&w=250&sz=18&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=npdWHsc2dP16QM:&tbnh=109&tbnw=111&prev=/search%3Fq%3DGPS%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=t5ExTqLHLoaUtweDjP3nDA
http://www.google.com/imgres?imgurl=http://www8.garmin.com/graphics/24satellite.jpg&imgrefurl=http://www.garmin.com/aboutGPS/&usg=__xzlJtRE0nhgE7r4eErsd8sEmc5M=&h=245&w=250&sz=18&hl=en&start=2&zoom=1&um=1&itbs=1&tbnid=npdWHsc2dP16QM:&tbnh=109&tbnw=111&prev=/search%3Fq%3DGPS%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=t5ExTqLHLoaUtweDjP3nDA
http://www.google.com/imgres?imgurl=http://goes.gsfc.nasa.gov/pub/goes/thenextgeneration.jpg&imgrefurl=http://goes.gsfc.nasa.gov/text/goesimbroch.html&usg=__X-X-xyqdzbAp3zwko8i0gvPkQ6s=&h=878&w=650&sz=73&hl=en&start=8&zoom=1&um=1&itbs=1&tbnid=iv0hBi8QBxyC9M:&tbnh=146&tbnw=108&prev=/search%3Fq%3DGOES%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=8pExTseoCM2gtweNytyRDQ
http://www.google.com/imgres?imgurl=http://goes.gsfc.nasa.gov/pub/goes/thenextgeneration.jpg&imgrefurl=http://goes.gsfc.nasa.gov/text/goesimbroch.html&usg=__X-X-xyqdzbAp3zwko8i0gvPkQ6s=&h=878&w=650&sz=73&hl=en&start=8&zoom=1&um=1&itbs=1&tbnid=iv0hBi8QBxyC9M:&tbnh=146&tbnw=108&prev=/search%3Fq%3DGOES%2Bsatellite%26um%3D1%26hl%3Den%26safe%3Dactive%26biw%3D1202%26bih%3D795%26tbm%3Disch&ei=8pExTseoCM2gtweNytyRDQ
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FL 39000

FL 10000

522 Mile Diameter 264 Mile DiameterX

Airborne Reports
ELT Report to AFRCC
1.  Time First Heard
2.  Strongest Point
3.  Time Last Heard
4.  Altitude

ARTCC collects ELT reports &
forwards them to the AFRCC
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EXAMPLE OF AIRBORNE REPORTS OVER WARWICK, PA
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Ground Reports

10-15 Mile Diameter

http://ormondbeach.org/Airport/Airport-tower-web1.jpg
http://ormondbeach.org/Airport/Airport-tower-web1.jpg
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When is an Aircraft 
Overdue?

Aircraft Data
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When is an aircraft overdue?

 IFR – No comms with pilot and 30 minutes have   
passed since ETA or last reporting point

 VFR – No comms with pilot and 30 minutes 
have passed since ETA

 No Flight Plan – Reliable source reports aircraft 
is 1 hour overdue at destination 
83% of general aviation aircraft fly without a flight plan

FAA Notices
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Timeline Review

Distress?

Flight plan
expires

INREQ
PreCom

ALNOT
ExCom

MISSION
Active
Search

Location

?

30-60 Min

1 Hour

< 2 Hours

?
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TOTAL MISSIONS LKP TO NOTIFICATION
RCC NOTIFICATION
TO LOCATION LKP TO LOCATION

NO FLIGHT PLAN

VFR FLIGHT PLAN

IFR FLIGHT PLAN

24 15.55 47.02 62.57

22 3.86 14.27 18.13

33 1.07 10.47 11.54

AVERAGE NOTIFICATION
TIMELINE

*SOURCE: AFRCC AIRCRAFT MISSIONS
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Survival Statistics
(from AFRCC records)

35 Survive the Crash
21 are Injured

- 4 Survivors after 24 hours

14 are Uninjured

- 7 Survivors after 3 days

Out of 100 Crash Victims

CHANCES OF SURVIVAL RAPIDLY DECREASE 
AFTER DAY 3!
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SEARCH THEORY

MISSION OPERATIONS



SEARCH

DEBRIEF CREWS

GATHER INFO

DECISIONS

PLANS

SELECT AREAS

SEND REPORTS

PREP BRIEFS

BRIEF CREWS

DAY

NIGHT

Search Cycle
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