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6 hour forecasts

30 hour forecast

3 day forecast

7 day forecasts

By vear 2016

35-75%

45-65%

35-55%

By vear 2025

75-95%

65-85%

55-65%

IAVWOPSG/Concept of Operations (ConOps) for the Provision of Space Weather

Information v2.2 53
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DST (Decision Support Tools)
4D Weather Grid
Space Weather Sensor

Model Data

Flight Planner
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E’ [4-0 swx Grid Is Dynamically Updated with swx Data

|4—D SWx Grid Is Dynamically Updated With Model Data

|Planner Requests Weather Information

E] |DST Queries 4-D Weather Grid

E! |DST Returns SWx Information

E’ |Planner Receives SWx Information from 4-D Grid
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IAVWOPSG/Concept
of Operations
(ConOps) for the
Provision of Space
Weather Information

v2.2 Itk

EI |Adverse Space Weather Event Is Observed

\II |Grid is populated with Adverse SWx Info

‘II |DST receives adverse SWx information
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Mew Information Link
Enhanced Information Link

SWix Aviation
Information
Providers

IAVWOPSG/Concept of Operations (ConOps) for the Provision of Space Weather
Information v2.2 M>3R #2
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Latzomaiansters . Delta Avoidance HF Comms &
Neather Tformation SIE Health Related
Each flt must maintain constant communication with ATC & with the company.
elta’s Prima?y%)mm\ Viethod: A s\_r;%f/HF or SATCOM

Secondar omm ethod: uni ati/dns ing
87N

No Ops ofn

Polar Routes b |
During Strong _VHFE-ACARS is not
availabie’in the

Solar Radiation . - .
—>=-PolarRegion,
MV / M

T

Storms 3V
Due psbl Health I .
affect . e ~ No Ops North of
| 82N
During Strong
Geomagnetic
Storms
Due psbl loss HF
N




Space Weather Info Delta TP Product Examples
To Support Pre-flight Planning & En Route Decision Making:

Meteorology will 1ssue TP Messages for R3 or greater as Advisory

S & G scale 3 or greater are Alerts (action may be needed)

TP AO30 241608z
1.AO

2.* ALERT *
HAZ: SPACE WX

TP AO26 2416047
1.AO

2_.* ADVISORY *
HAZ: SPACE WX

TIME-POS XT 24/1600Z
ALTS:FL300-500
INFO:SOLAR FLARE WITH

NO IMPACT TO

POLAR RTES KNOWN OR
FCST AT THIS TIME.
3.VALID 241604/241804Z
4 _CANCEL NONE

RAD IUS /80N

TIME:-POS - 24/1600Z

ALTS:FL300-500

INFO:RCMND AVOIDING
ALL POLAR RTES.

3.VALID 241800/250400Z

4 _CANCEL NONE

TP AO31 241609z
1.AO

2.* ALERT *
HAZ: SPACE WX

: XT 24/1600Z
ALTS:FL300-500
INFO:RCMND AVOIDING

POLAR RTES N OF 82N.
3.VALID 241800/250400Z
4 _CANCEL NONE

Space Weather workshop 2012TDT ILARZE D FE K Delta’s Hazard Avoidance Procedures & Use of
Space Weather Information | HM 53 ¥




Delta Air Lines

DTW-HKG 77LR RAMEL is econ track And ORVIT is south of 82N

RAMEL 15:23 en route time, Burn 250.1 block fuel 274.6 6961nm track distance

ORVIT 15:32 en route time, Burn 253.3 block fuel 278.0 7019nm track distance
cost $1350

G scale
Scenario

Alert from Metro

AVOID Polar route
North of 82 North

Space Weather workshop 2012TOT JLAfNZE D FHE K Delta’s Hazard Avoidance Procedures & Use of
Space Weather Information | H 535 %




Delta Air Lines

DTW-HKG 77LR RAMEL econ and first “non-Polar” route is LISKI

RAMEL 15:23 en route time, Burn 250.1 block fuel 274.6 6961nm track distance

LISKI 15:46 en route time, Burn 259.7 block fuel 284.7 7101nm track distance
Cost $4507

S scale
Scenario
Alert from Metro

AVOID All Polar routes

Space Weather workshop 2012TD T L2 NZE D FHE K Delta’s Hazard Avoidance Procedures & Use of
Space Weather Information | H 535 ¥




Delta Air Lines

Impact first event January 24 and 28, 2012 approximately 8 flights pushed

to non-Polar routes

Impact second event March 08-09, 2012 8 plus flights pushed to
non-Polar routes or southerly Polar tracks

Space Weather workshop 2012TDTJLA
nZE D FE K Delta’s Hazard Avoidance
Procedures & Use of Space Weather

Information | H &5 Hx ¥

Overall impact DTW-HKG south of 82N

»>$1350
»3,550Ibs of fuel
»07 minutes longer flight time

»58nm additional mileage
Overall impact DTW-HKG Avoid Polar

»>3$4507

»9,950Ibs of fuel
»21minutes longer flight time
»140nm additional mileage
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