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A320/319 & B737




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
onsible for the preflight planning, delay, and dispatch release of a

The aircraft dispatcher is responsible for--

Monitoring the progress of each flight; ,

Issumg necessary instructions and information for the safety of the

C
1
i
3

(resR . g[h re
ﬂli t in compliance with this chapter and operations specifications.

ight; and . : : R "

% Cancelling or redlspatchl_n%‘a flight if, in his opinion or the opinion of
he 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 thé safety of the passengers,

crewmembers, cargo, and airplane. s _

(e) Each pilot in command has full control and authority in the operation

of the ajrcraft, without limitation, over other crewmembers and their

dutjes durlnﬁ,fll ht time, whether or not he holds valid certificates

authorizing himto 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 ROUTES
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NEWARK - WASHINGTON

HONG KONG

TOKYO

CHICAGO




12
25
466
461
578
1096
1402
1484
1832
1565
1411
1231
1370
1179

UAL POLAR TRAFFIC

POLAR ACFT
B747 & B777
(B787 certified)

CURRENT TOTAL 14,423
( Feb 20th 2013 for s-UA)
(s-CO 1200 per year)




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)




OPS SPEC BO55

LS. Department
of Transportation
iﬁdﬂ:mm?" Operations Specifications

B{55 . North Polar Operations HQ Control: 03121011
HQ Revizion: B0h

a.  The certificate holder &= authorized to eonduct north polar operations specified in this paragraph
only within the pelar area and areas referenced m paragraph BOS0 of these operations specifications.,
as defined below. The certificate holder shall not conduct any other polar route operation within amy
other area under these operstions specifications.

b.  Authorized Aiweraft and Fquipment The certificate holder 1s antherized to condnet polar
operations using the following aircraft and equipment.

Adrrinistration

Operations Specifications

Aircrafi
MALS

Folar Diversion Altermate Airports

Special Equipment and Procedures

Table 1

Folar Diversion Alternate Airports

Special Equipment and Procedures

FAIRBANES INTL. AK. PAFA,

IQALUIT. NW.T., CANADA: CYFB;

THULE ATR. BASE {MIL}. GREENLAND, BGTL
SVALVARDTONGYEAR, NORWAY, EN5B
BEATSE. RUSSIAN FEDERATION, UIBB
EHABARCWSENOWY, RUSSIAN FEDERATION,
UHHH

NOVOSIBIRSE TOLMACHEVO, RUSSIAN
FEDERATION, UNNT
TAEUTSE. RUSSIAN FEDERATION: UEEE

Recovery plan for passengers at
drversion alternates. Fuel freeze analysis
program: Traiming program for Polar
(Operations. Plan for solar flare activiry
Reafer to tha B-74 Thinimum: 3
Lis2 for any special equipment and
procedurs requiremsnts.

FAIRBANES INTL. AE: PAFA;

EQALUIT. N W.T. CANADA, CYFB.

THULE AR BASE (MIL), GREENLAND; BGTL
SVALVARDVLONGYEAR. NORWAY. ENSB
ERATSE. RUSSIAN FEDERATH UIEB
EHABARCVSENOVY, RUSSIAN FEDERATION,
UHHH

NOVOSIBIRSE TOLMACHEVO, EIUMSSIAN
FEDERATION. UNNT

YARUTSEL RUSSIAN FEDERATION, UEEE

[F.ecovery plan for passengers at
[drversion altermates. Fuel freezs analysis
program Training program for Polar
(Opexarions. Bian for solar fare activity
Faefer to the B-74 Thinimam Equipment
Lizt for any spacial equipment and
procedurs raguiremsnts.

ALYEELNORILSE, RUSSIAN FEDERATION.UDDO
ANADYRUGOLNY. RUSSLAN FEDERATION UHMA
BARROWWILEY POST-WILL ROGERS MEM,

BEATSE. RUSSIAN FEDERATION, UIBB
FARBANES INTL. AR PAFA

IQALUIT NU,CANADA: CYFB

REUTSE. RUSSIAN FEDERATION, UIN
EHAVAROVSENOWVY, RUSSIAN FEDERATION,
UHHH

ERASNOYARSE, RUFFSIAN FEDERATION, UNEL
MAGADANSOEOL, RUSSIAN FEDERATION.
UEDMM

MOSOOW DOMODEDOVO, RUSSIAN FEDERATION:
UuDD

MOSCOWSHEREMET YEVO. RUSSIAN
FEDERATION. UUEE

MUBMANSE. RUSSIAN FEDERATION. ULMM
NOVOSIBIR-SE TOLMACHEWO, RIPSSIAN

[Fecovery plan for passengers at
diversion alternates Fuel freepe analysis
program. Training prozram for Polar
(Operations. Plan for solar Sare activity.
[Ffer to the B-77 "hMimimumm Equipmant
List for any special equipment and
procedurs requirements.

Prnt Date: 11282011 BO33-1

Certificate No: CATAOI4A

United Air Limes, Inc. and'or
Continental Anlmes_ Inc.

[FEDERATION: UNNT
[PETROPAVLOVSE-KAMCHATSEY/YELIZOVO.
[RUSSIAN FEDERATION. UHPP
SVALEARDLONGYEAR, NORWAY; ENSB
THULE. GREENLANL: BGTL

(VLADTVOSTOE/ENEVICHI RUSSIAN FEDER ATION,

[UETWW

[YAEUTSE, RUSSIAN FEDERATION, UEEE
[YELLOWENIFE. NT. CANADA: CYZF
(YUZHNO-SAKHALINSE/EHOMUTOVO, RUSSIAN
[FEDERATION. UHSS; BEUING/CAPITAL, CHINA:
(ZBAA. GUANGZHOU ACC, (HINA; ZGGG

[ALYEEL/NORILSE, RUSSIAN FEDERATION.UO0O
ANADYRUGOLNY, RUSSIAN FEDERATION  UEMA
[BARROW/ WILEY POST-WILL ROGERS MEM,
[AK-DABR.

[EFATSE. RUSSIAN FEDERATION. UIBB
[FAIRBANES INTL. AK. PAFA

IQALUIT NU,CANADA; CYFB

FEUTSE. RUSSIAN FEDER ATION: UIT
[EHAVAROVSENOVY, RUSSIAN FEDERATION;
[UHEHH

[ERASNOVARSE, RUSSIAN FEDER ATION; UNEL
(MAGADANSOKOL, RUSSIAN FEDERATION:

(LTEDVIM
(MOSCOW DOMODEDOV0, RUSSIAN FEDERATION.

ULDD

(MOSCOWSHEREMETYEVO, RUSSIAN
[FEDEFATION. UUEE

(MUEMANSE. RUSSIAN FEDERATION: ULMM
NOWOSIBIRSE TOLMACHEVO, EUSSIAN
[FEDERATION: UNNT
[PETROPAVLOVSE-KAMCHATSEY/YELIZOVO.
[RUSSIAN FEDERATION. UHPR
SVALBARDLONGYEAR. NORWAY, ENSB
THULE, GREENLAND; BGTL

(VLADIVOSTOE/ENEVICHI RUSSIAN FEDERATION:;

(UEHWW

TARUTSE. RUSSIAN FEDERATION. UEEE
VELLOWENIFE, NT, CANADA: CYZF
YUZHNO-SAEHALINSE/EHOMUTOVO, RUSSIAN
[FEDERATION. UHSS: BEUING/CAPITAL, CHINA:
[ ZBAA: GUANGZHOU ACC, CHINA: 2GGG

[Fecovery plan for passengers at
diversion altemates. Fuel freeze analysis
program. Training program for Polar
[Cperation:. Plan for solar flare activity.
Faafer to the B-77 TMinimum 3

Lizt for any special equipment and
procedurs requirements.

c. Polar

erations Recovery Plan

(1) NOC Busimess Mamal, Appendices, International Diversion Checklist

Print Date: 11282011 BO33-2
United Air Lines, Inc. and'or
Continental Airlines, Inc_

Certificate Mo CATADI4A




Appendix P to Part 121—Requirements for ETOPS and

Polar Operations

Section lll. 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 | and Il of this
]gpl) endix, the certificate holder's operations specifications must contain the
ollowing:

(1) The designation of airports that may be used for en-route diversions and the
requirements the airports must meét 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 aircratft,
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



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




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




SOLAR ACTIVITY

&) SW for Aviation Service Providers [ B ~-= m = Page~ Safetyv Tools~w

Space Weather for Aviation Service Providers
NOAA National Weather Service Space Weather Prediction Center

24 hour Forecast issued Jun 05 1800 UTC, Geophysical Alert Message

Solar-terrestrial indices for 04 June follow. .
Solar flux 128 and estimated planetary A-index 16. NOAA Scales Activity
The estimated planetary K-index at 1800 UIC on 05 June was 3. NOAA Scale Past 24 hours Current

Geomagnetic Storms none hone
Solar Radiation Storms none none

Space weather for the next 24 hours is predicted to be minor. Radio Blackouts none hone
Geomagnetic storms reaching the Gl level are likely.

No space weather storms were cbserved for the past 24 hours.

Latest 3-day Solar Weather Forecast

POES Auroral Activity Estimate Global D-Region Absorption Prediction

Effects: HF Radio propagation, Aurora boundaries

Estimated Planetary K-index GOES-15 Proton Flux

£ Flanstany K iabs o

NIOLA/ERFC Boulder, £0 Uik Ut oA G I AP B

Effects: HF Radio propagation Effects: HF Radio communications, Effects: HF Radio communications
Indicator of radiation risk

Upduta 3

Space Weather Alerts of interest to Aviation users, issued in past 24 hours




SOLAR EVENTS AND RESPONSE

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

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




Xray Flux (5 minute data) Begin: 2012 Mar
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Begin: 2003 Oct 28 0000 UTC
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SOLAR DATA

fawpCc.noaa.




Impacts

Causal Event

* HF & VHF communications | Radio blackout induced

disruptions on sunlit side of
Earth

« HF radio disruptions
* Avionics issues
« Radiation exposure

« HF radio disruptions

* Avionics issues

« Power grid disruptions
« GPS errors

by solar flare

Charged particles from
flare or CME interact
with Earth's
atmosphere

Geomagnetic storm
initiated when
magnetized plasma
from CME interacts with
Earth's ionosphere &
magnetic field

Levels for
Concern

R1 (mainly
near subsolar
point)

R?

R3

R4

RS

52
S3
S4
S5

G1 (mainly
near poles)
G2
G3
G4
G5

Timescales

First effects 8 minutes after the event
{typically no warning prior to onset).

Duration: Up to a few hours.

First effects ~30 minutes to several
hours after solar event.

Duration: Hours to days.

First effects ~20 to 90 hours after
solar event, allows time for Watch
product to be issued.

Duration: Hours to days.




SOLAR DATA

A SOLAR PROTON EVENT IN PROGRESS MAY LEAD TO EXCESSIVE
RADIATION DOSES TO AIR TRAVELERS AT CORRECTED GEDMAGNETIC
LATITUDES ABOVE 35 DEGREES NORTH 0OR SOUTH.
SEE MARP AT
HTTP: //WWW. CAMI. JCCBI. GOV/RADIATION. HTML
CURRENT RECOMMENDED MAXIMUM FLIGHT ALTITUDE: 25 @@@ FEET.
SO0LAR RADIATION
ALTITUDE EFFECTIVE DODSE RATE
(FEET) (MILLISIEVERTS/HOUR) #

* ESTIMATES FOR HIGH-LATITUDE
LOCATIONS. DOSE RATES BRE
BASED ON NEAR REAL-TIME GOES
SATELLITE MEASUREMENTS AND ARE
RECALCULATED EVERY 3 MINUTES.
MORE INFORMATION AT
HTTP://WWW. CAMI. JCCBI. BOV/RADIATION, HTML
110292216 108658 001




OLAR DATA

Geomagnetic Latitude

Geomagnetic (350km Apex) Latitudes

[Copyright 2000, Norfiwest Research Associates, Inc.]

Geomagnetic Latitude Boundaries

Geomagnetic (350km Apex) Boundaries of Interest

[Gapyright 2000, Nerthwest Research Associates, Inc |
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the IGEF-1985 geomagnetic field model updated to epoch 1990.0,

The coordinate systern used here is a modified version of apex coordinates as defined m the following reference:
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the Tonospheric F2 Layer, J. Geaphys, Res., 77, 1972,
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This maps shows lines of constant geomagnetic latitude (350km apex coordinates) for various latitudes of general
mterest for ionosphenic effects. The heavy black dashed lne indicates the geomagnetic equator, and the red dashed
lines to the immediate north and south indicate nommal locations of the crests of the equatorial {Appleton)
anomalies, regions of potentially enhanced ionization during the afternoon and early evening hours.




SOLAR DATA

* Source Document Solar Radiation Alert
System




SOLAR DATA

PUMMSRY aND FORCRET DRAVDEF. THT

# LUMMERCE. NDAR, EBPACE ENVIMOMMENT CENTES
D SEC CONTACT ON THE WED
IV W ] R . T
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THREE.
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SOLAR DATA

o Applicability?
 Readability?
e Efficiency?




OLAR DATA
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INTEGRATING SPACE WEATHER

AMS Policy Workshop — November 2006

4 Recommendations:

O Improve Communication of Space Weather

O Improve Standardization of Information & Regulations
O Improve Education and Training

O 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
iInformation.




SPACE WEATHER SUBGROUP

e Subgroup formed under CPWG to look at user
requirements for space weather

e 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 !
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