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CODE OF FEDERAL REGULATIONS
Sec. 121.535

Responsibility for operational control: Flag operations.

(a) Each certificate holder conducting flag operations is responsible for 
operational control.
(b) The pilot in command and the aircraft dispatcher are jointly 
responsible for the preflight planning, delay, and dispatch release of a 
flight in compliance with this chapter and operations specifications.
(c) The aircraft dispatcher is responsible for--
(1) Monitoring the progress of each flight;
(2) Issuing necessary instructions and information for the safety of the 
flight; and
(3) Cancelling or redispatching a flight if, in his opinion or the opinion of 
the pilot in command, the flight cannot operate or continue to operate 
safely as planned or released.
(d) Each pilot in command of an aircraft is, during flight time, in command 
of the aircraft and crew and is responsible for the safety of the passengers, 
crewmembers, cargo, and airplane.
(e) Each pilot in command has full control and authority in the operation 
of the aircraft, without limitation, over other crewmembers and their 
duties during flight time, whether or not he holds valid certificates 
authorizing him to perform the duties of those crewmembers.



CODE OF FEDERAL REGULATIONS

Sec. 121.627

Continuing flight in unsafe conditions.

(a) No pilot in command may allow a flight to continue toward 
any airport to which it has been dispatched or released if, in 
the opinion of the pilot in command or dispatcher (domestic 
and flag operations only), the flight cannot be completed 
safely; unless, in the opinion of the pilot in command, there is 
no safer procedure. In that event, continuation toward that 
airport is an emergency situation as set forth in Sec. 121.557.



CODE OF FEDERAL REGULATIONS

121.101 Weather reporting facilities.

(d) Each certificate holder conducting domestic or flag operations 
shall adopt and put into use an approved system for obtaining 
forecasts and reports of adverse weather phenomena, such as 
clear air turbulence, thunderstorms, and low altitude wind 
shear, that may affect safety of flight on each route to be flown 
and at each airport to be used.
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UAL POLAR TRAFFIC

• 1999 12          POLAR ACFT
• 2000 25          B747 & B777
• 2001 466       (B787 certified)
• 2002 461
• 2003 578
• 2004 1096
• 2005 1402
• 2006 1484
• 2007     1832
• 2008     1565 
• 2009     1411 
• 2010     1231
• 2011     1370
• 2012     1179  

CURRENT TOTAL 14,423

( Feb 20th 2013 for s-UA)

(s-CO 1200 per year)
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MARCH 2006 COMPARISON

• FLIGHT 829 ORD-HKG – POLAR 

316 PSGRS AND 5000LBS CARGO (14:32)

• FLIGHT 829 ORD-HKG – RUSSIA ROUTE

246 PSGRS AND NO CARGO (15:41)

• FLIGHT 829 ORD-HKG – NOPAC

NO PSGRS OR CARGO (17:18) 
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Appendix P to Part 121—Requirements for ETOPS and 

Polar Operations
Section III. Approvals for operations whose airplane routes are planned to traverse 

either the North Polar or South Polar Areas. 
(a) Except for intrastate operations within the State of Alaska, no certificate holder 

may operate an aircraft in the North Polar Area or South Polar Area, unless 
authorized by the FAA.

(b) In addition to any of the applicable requirements of sections I and II of this 
appendix, the certificate holder's operations specifications must contain the 
following:

(1) The designation of airports that may be used for en-route diversions and the 
requirements the airports must meet at the time of diversion.

(2) Except for supplemental all-cargo operations, a recovery plan for passengers at 
designated diversion airports.

(3) A fuel-freeze strategy and procedures for monitoring fuel freezing.
(4) A plan to ensure communication capability for these operations.
(5) An MEL for these operations.
(6) A training plan for operations in these areas.
(7) A plan for mitigating crew exposure to radiation during solar flare activity.
(8) A plan for providing at least two cold weather anti-exposure suits in the aircraft, 

to protect crewmembers during outside activity at a diversion airport with 
extreme climatic conditions. The FAA may relieve the certificate holder from this 
requirement if the season of the year makes the equipment unnecessary.



POTENTIAL ISSUES

• HUMAN SAFETY – LOWER, LESS EFFICIENT 
ALTITUDES TO LIMIT RADIATION EXPOSURE

• COMMUNICATION - FAR 121.99 MANDATES RELIABLE 
COMMUNICATION OVER THE ENTIRE ROUTE OF 
FLIGHT - SATCOM LOST AT 82 N

• NAVIGATION - UAL AIRCRAFT ARE EQUIPPED WITH 
GPS AND INERTIAL REFERENCE UNITS
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POLICY

• DURING ADVERSE SOLAR ACTIVITY, UAL 

POLICY RESTRICTS FLIGHTS TO SPECIFIC 

ROUTES AND ALTITUDES.

• UAL POLICY IN PART, IS DERIVED FROM 

AND BASED ON THE NOAA SPACE 
WEATHER SCALES
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POLICY

• POLAR WEATHER PACKAGE CONTAINS 

SOLAR ACTIVITY AND SWPC 

RECOMMENDATIONS 

(12z,24z,3HR,ammended as needed)

• ON SITE METEOROLOGISTS MONITOR 

SWPC WEBSITES AND MAINTAIN 

CONTACT WITH THE SWPC
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SOLAR ACTIVITY



JANUARY 2005

26 FLIGHTS OPERATED ON LESS THAN OPTIMUM POLAR ROUTES DUE 
TO SOLAR ACTIVITY

� CHICAGO TO HONG KONG ANCHORAGE STOP 4 CONSECUTIVE 
DAYS,  PENALTY 180 TO 210 MINUTES

� CHICAGO TO BEIJING PENALTIES 18 TO 55 MINUTES

� BEIJING TO CHICAGO PENALTIES 55 MINUTES TO 80 MINUTES

SOLAR EVENTS AND RESPONSE



SOLAR EVENTS AND RESPONSE

SEPTEMBER EVENT 2005

� CHICAGO TO HONG KONG ANCHORAGE STOP, SCHEDULE 
PENALTY 180 MINUTES

DECEMBER EVENT 2006
� CHICAGO TO HONG KONG ANCHORAGE STOP 2 CONSECUTIVE 

DAYS
� 5 OTHER FLIGHTS BOUND FOR ASIA FLEW LESS THAN OPTIMUM 

ROUTES AND/OR ALTITUDES



PROCEDURAL CONSIDERATIONS

� GOES MONITORING

� D REGION ABSORPTION 

� POLAR CAP ABSORPTION

� AURORAL ABSORPTION

� PARTICLE ENERGY LEVELS

� X RAY FLUX

� K INDEX

� PROTON FLUX
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SOLAR DATA
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SOLAR DATA



SOLAR DATA

• Source Document



SOLAR DATA

*SFU is Solar Flux Unit, literally the power of 
the radio burst measured on Earth at a 
given frequency

* PFU is Particle Flux Units, the count of 
protons or electrons

* Region 486 is located at (S17E04). The 
heliocentric co-ordinate system is in 
degrees from the center of the disk.  04 
degrees to the left of center and 17 
degrees below the solar equator.



SOLAR DATA

• Applicability?

• Readability?

• Efficiency?



SOLAR DATA



INTEGRATING SPACE WEATHER

AMS Policy Workshop – November 2006

4 Recommendations:

� Improve Communication of Space Weather

� Improve Standardization of Information & Regulations

� Improve Education and Training

� Develop Cost Benefit and Risk Analysis 

- ACA,COA,Fedex,NetJets,NWA,UAL

- http://www.ametsoc.org/atmospolicy



“The AMS Policy Program is equipping the scientific community and policy 

makers to deal with many policy issues related to meteorology and climate. 

Policy issues such as the public-private sector partnership, data sharing, 

uncertainty, transition from research to operations, and cost-benefit analyses 

are just a few of the issues that meteorologists have been dealing with for 

decades. These experiences and lessons learned can be applied to other 

emerging scientific fields. 

As the field of space weather progresses, it appears to have many 

commonalties with the meteorological field. Both fields consist of research 

(ground-based and satellite observations, models) and operations 

(forecasting models, services and products). Additionally, both fields consist 

of relationships involving multiple federal agencies, the private sector, and 

the international community. Already, the space weather field is involved in 

similar policy issues that the meteorological field continues to face. Therefore 

the space weather community may choose to look at the meteorological field 

for guidelines in developing prosperous partnerships. 

AMS conducts policy study on Advancing Space Weather Science and its Use 

through Policy Research with support from the NSF. AMS also continues to 

collaborate with the aviation industry on increasing the safety, reliability, and 

efficiency of the nation's airline operations through more effective use of 

space weather forecasts and information.” 

. 



POLICY FINDING

Finding:
Aviation operators prefer that the governing federal
and international agencies provide a minimum set 
of requirements, rather than regulations, for 
making decisions based on space weather 
information.

. 



SPACE WEATHER SUBGROUP

• Subgroup formed under CPWG to look at user 

requirements for space weather

• Subgroup consists of representatives from: 

NOAA, Natural Resources Canada, American 

Meteorological Society, NavCanada, United 

Airlines, SolarMetrics 



USER REQUIREMENT DOCUMENT

• Focus on space weather user requirements of the 

commercial airline operators

• Based on input from users, define requirements from 

operational impact (i.e., communication, navigation, 

avionics and human health)

– Follow on with consideration of operational processes and 

timelines during space weather activity



THANK YOU !


