
Delta Meteorology and
Pacific Operations
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L e a d  M e t e o r o l o g i s t
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S t a f f i n g  a n d  L o c a t i o n

O t h e r  I n v o l v e m e n t s

S u r f a c e  M e t e o r o l o g y  

U p p e r  A i r  M e t e o r o l o g y

P a c i f i c  O p e r a t i o n s

.P a c i f i c  E T O P S

Agenda
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M e t e o r o l o g y  i s  l o c a t e d  

w i t h i n  D e l t a ’s  O C C  l o c a t e d  

i n  A t l a n t a .  O v e r  3 0  

d e p a r t m e n t s  a r e  

r e p r e s e n t e d  i n  t h e  O C C

M e t e o r o l o g y  i n c l u d e s

• 2 4 / 7  S u p p o r t  

• 3  U p p e r  A i r  D e s k s

• 2  S u r f a c e  D e s k s

O u t s i d e  t h e  O C C ,  M e t e o r o l o g y  

s u p p o r t s  o t h e r  d i v i s i o n s  l i ke  

F l i g h t  O p e r a t i o n s ,  A i r p o r t  

C u s t o m e r  S e r v i c e  a n d  Te c h O p s .

Operations and Customer Center (OCC)
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Delta Meteorology Staffing

• 2 2  S e n i o r  A v i a t i o n  M e t e o r o l o g i s t s

• 3  L e a d  M e t e o r o l o g i s t s

• Wa r r e n  We s t o n

• E r i c  W i l d g r u b e

• M a r k  Ye r g e s

• 1  C o l l e g e  C o - O p

• 1  P r o j e c t  M a n a g e r :  H e a t h e r  H e i t z m a n

• 1  M a n a g e r :  S t e p h a n i e  K l i p f e l

We  a l s o  p r o v i d e  o u r  p r o d u c t s  t o  K L M  a n d  A i r  F r a n c e  

a n d  c o l l a b o r a t e  w i t h  J o i n t  Ve n t u r e  p a r t n e r s  K o r e a n  

A i r  a n d  V i r g i n  A t l a n t i c .   We  a r e  b u i l d i n g  

r e l a t i o n s h i p s  w i t h  A e r o m e x i c o a n d  L ATA M .



What is Upper Air 
Meteorology?
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En Route Weather Hazards

F e d e r a l R e g u l a t i o n s r e q u i r e a i r l i n e s t o h a v e a s y s t e m t o o b t a i n f o r e c a s t a n d r e p o r t s o f “ a d v e r s e

w e a t h e r p h e n o m e n a ”. T h e FA A h a s a p p r o v e d D e l t a p r o d u c t s & p r o c e s s e s f o r e n - r o u t e w e a t h e r

h a z a r d s w i t h t h e T h r e a t P l o t ( T P ) S y s t e m :

• Tu r b u l e n c e

• M o u n t a i n  Wa v e s

• T h u n d e r s t o r m s

• O z o n e

• Vo l c a n i c  A s h

• S p a c e  We a t h e r

EWINS Approval:

FAA approval is through a program called Enhanced 

Weather Information System (EWINS).  Basic 

requirements for an EWINS include training, sources 

of weather data, analysis & forecast procedures, 

distribution and quality control.  Any weather sources 

used to meet FAA regulations must be added to our 

EWINS manual and listed in our Ops Spec.  This 

approval is what allows us to override the National 

Weather Service forecast. 
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TP Types and Hazard Intensity

AVOID
Severe Icing

Strong Mtn Wave

Mod-Sev, Severe Turbc 

& Volc Ash Cloud

ALERT
Moderate Icing

Moderate Mountain Wave

Moderate Turbulence

Thunderstorms, Ozone, Space Weather, Volcano Eruption

ADVISORY
Light-Moderate Turbulence

Frontal Windshear
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Dispatch and TP’s
.

• T P ’s  a r e  o v e r l a i d  o n  D e l t a ’s  F l i g h t  F o l l o w i n g  To o l  a s  s o o n  

a s  t h e y  a r e  i s s u e d

• C a n  u s e  t i m e  s l i d e r  t o  v i e w  c u r r e n t  o r  f u t u r e  T P ’s
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TP Distribution to 
Pilots

• I n t e r n a t i o n a l  p i l o t s  r e c e i v e  

a  p a p e r  c o p y  o r  s a v e  

e l e c t r o n i c a l l y  p r e f l i g h t

• D o m e s t i c  p i l o t s  r e c e i v e  t e x t  

s u m m a r y  p r e f l i g h t

• T P ’s  c a n  a l s o  b e  v i e w e d  o n  

f l i g h t  d e c k  t a b l e t
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TP Auto Uplink
N e w  T P ’s  a r e  a u t o m a t i c a l l y  s e n t  t o  f l i g h t s  b a s e d  o n  t h e  

f l i g h t  p l a n  6 0  m i n u t e s  p r i o r  t o  e n t e r i n g  T P.   

Flight routed thru TP will receive:
TP NA40 091838Z
1.AW EC ME
2.* ALERT *
HAZ:TSTMS
SOURCE:SATELLITE
AREA:45N065W 44N065W 

44N068W 45N068W 
CVRG:SCT
TOPS:FL350
TREND:NC
MVG FROM:CELLS 23020
3.VALID 091838Z/100300Z
4.CANCEL NA39 
ALONG ROUTE 
ENTER 09/2003Z ALLEX078092 
EXIT 09/2022Z ALLEX254045
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Turbulence Reporting

Meteorologist continuously monitor & adjust TP’s as needed. 

Pilot Reports received from:

• Delta pilots

• KLM and Air France pilots

• Other airlines reporting to ATC

Delta and the industry is progressing towards aircraft auto-turbulence reporting 

called EDR.  Delta fleet is about 50% equipped. EDR counts from May 24, 2023:

Smooth Turbulence Total

DL 43,059 6,854 49,913

OA 53,777 23,420 77,197

Total 96,836 30,274 127,110
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Hazards
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Clear Air 
Turbulence

M e t e o r o l o g i s t s  a n a l y z e  

t h e  a t m o s p h e r e  f o r  

f e a t u r e s  t h a t  c a u s e  

t u r b u l e n c e .

• F r o n t

• Tr o p o p a u s e
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Clear Air 
Turbulence

U p p e r  l e v e l  t o u g h  l i n e s  a r e  

c h a n g e s  i n  w i n d  d i r e c t i o n  

h o r i z o n t a l l y  a n d / o r  

v e r t i c a l l y.   N u m e r o u s  

c o m p o n e n t s  c a n  i n d i c a t e  

t u r b u l e n c e  i n t e n s i t y.

• C a u s e ( s )

• S t r u c t u r e

• M o v e m e n t

• S t r e n g t h
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Mountain Waves Cross Section
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Global Mountain Wave Areas

P r e d e f i n e d  M t n  Wa v e  T P  A r e a s :
• U S
• A l a s k a / C a n a d a
• M i d e a s t
• A l p s

N o  P r e d e f i n e d  T P  a r e a :
• A n d e s  &  G r e e n l a n d  
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Thunderstorms

D e l t a  M e t e o r o l o g y  i s s u e s  t h u n d e r s t o r m  

T P ’s  f o r  s i g n i f i c a n t  c o v e r a g e  t h a t  c o u l d  

c a u s e  s i g n i f i c a n t  r o u t e  d e v i a t i o n s

D i s p a t c h  c o n s i d e r s  f o r  s t r a t e g i c  r o u t e  

s e l e c t i o n

P i l o t s  u s e s  o n b o a r d  r a d a r  f o r  t a c t i c a l  

d e c i s i o n s
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Active Volcano Region

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjftJzVlOLiAhVFhOAKHTT0DbwQjRx6BAgBEAU&url=http://www.messagetoeagle.com/ring-of-fire-gigantic-zone-of-frequent-earthquakes-and-volcanic-eruptions/&psig=AOvVaw3NTkyQTYh5J3_EkDmsonzM&ust=1560367658198806
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Space Weather 
Hazards

S p a c e  We a t h e r  I m p a c t s  i n c l u d e :

• C o m m u n i c a t i o n  d e g r a d a t i o n  o r  o u t a g e

• G P S  d e g r a d a t i o n  o r  o u t a g e

• I n c r e a s e d  r a d i a t i o n  d o s a g e  f o r  c r e w s  a n d  

c u s t o m e r s

655,000 ft 
(124 mi)

490, 000 ft 
(92 mi)

328,000 ft 
(62 mi)

164, 000 ft 
(31 mi)

SURFACE
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Ozone

F e d e r a l  r e g u l a t i o n s  r e q u i r e  c o n c e n t r a t i o n s  t o  

r e m a i n  b e l o w  s p e c i f i e d  c o n c e n t r a t i o n s .  D e l t a  

m a n a g e s  b y :

• M e t h o d  1 :  O z o n e  F i l t e r s  

- O n  I n t e r n a t i o n a l / O v e r  Wa t e r  A i r c r a f t

• M e t h o d  2 :  O z o n e  T P s

- I s s u e d  f o r  A r e a s  o f  s i g n i f i c a n t  o z o n e  

c o n c e n t r a t i o n

- U s u a l l y  A p p l i e s  t o :

- D e l t a  D o m e s t i c  B 7 6 7  &  B 7 5 7  t o  A l a s k a

- B 7 5 7 ’s  o v e r  A t l a n t i c   &  v e r y  r a r e l y  i n  

D o m e s t i c  U S  



S u r f a c e  M e t e o r o l o g y
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Airport Weather Hazards

D e l t a  h a s  p r o d u c t s  a n d  p r o c e s s e s  i n  p l a c e  f o r  t h e s e  s u r f a c e  w e a t h e r  h a z a r d s :  

• L o w  C l o u d s / V i s i b i l i t y

• T h u n d e r s t o r m s

• I c i n g

• L o w  l e v e l  w i n d  s h e a r

• S t r o n g  w i n d s

• W i n t e r  p r e c i p i t a t i o n

• Vo l c a n i c  E r u p t i o n s
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Clouds and Visibil ity

W h e n  a r r i v i n g  w i t h  v i s u a l  a p p r o a c h e s ,  A t l a n t a  c a n  l a n d  1 3 0 +  a i r c r a f t  a n  h o u r !
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Clouds and Visibil ity

I f  p i l o t s  c a n  n o t  s e e  t h e  p l a n e  i n  f r o n t  o f  t h e m ,  AT C  w i l l  s p a c e  t h e m  f u r t h e r  a p a r t .   W i t h  l o w  

c l o u d s ,  A t l a n t a ’s  a r r i v a l  r a t e  w i l l  d r o p .  P l a n e s  c a n  b e  p u t  i n t o  h o l d i n g ,  s o  t h e  d i s p a t c h e r  

n e e d s  t o  m a ke  s u r e  t h e r e  i s  e n o u g h  f u e l  f o r  h o l d i n g  a n d  t o  d i v e r t ,  i f  n e e d e d ,  t o  a  c l o s e - b y  

a i r p o r t .
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Delta TAF Locations

• We do 9 TAFs for Delta hub airports, 

updated 4x per day

• TAFs are used by dispatch to determine 

holding fuel and alternates

• NWS TAF’s used for all non-hub cities

• Flight Dispatchers can request a TAF for 

any location in the world

• Delta Meteorology also produces several 

TAFs for ETOPS alternates for oceanic 

flights

SEA

LAX

SLC

MSP

ATL

BOS

NYC
DTW
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5-day Hub Outlook
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R e g i o n a l l y  D e f i n e d  S n o w  T h r e s h o l d s

• 4 + ”  N o r t h  a n d  R o c k i e s

• 2 + ”  C e n t r a l

• A N Y  f o r  S o u t h e a s t ,  F l o r i d a ,  S o u t h       
C e n t r a l  a n d  We s t  C o a s t  

I R O P  O u t l o o k  B a s e d  O n :

• S n o w  T h r e s h o l d s

• A n y  F r e e z i n g  R a i n / M i x

• A n y  I c e  P e l l e t s

• W i n d  G u s t s  3 5 + K T S

Winter IROP Thresholds
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IROP Planning

M e t e o r o l o g i s t s  i s s u e  h o u r l y  f o r e c a s t  f o r  a l l  s t a t i o n s  

r e a c h i n g  I R O P  t h r e s h o l d s . T h i s  c a n  b e  f o r  l a r g e  

w i n t e r  e v e n t  o r  a  h u r r i c a n e .

D e l t a ’s  S t r a t e g i c  P l a n n i n g  Te a m  w o r k s  w i t h  a i r p o r t  t o  

d e t e r m i n e  l e v e l  o f  o p e r a t i o n s  b a s e d  o n :

• A i r c r a f t  L i m i t a t i o n s

• A i r p o r t  C o n s t r a i n t s

• L o c a l  R e s p o n s e

• D e i c i n g  T h r o u g h p u t /A i r c r a f t  S i z e

• E m p l o y e e  R e a d i n e s s

• Tr a n s p o r t a t i o n
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HNL

SEA

HND

ANC

AKL
SYD

OGG
LIH

PPT

PVG

ICN

PACIFIC OPERATIONS
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Transpacific or 
Hawaiian Alternates

P a c i f i c  E T O P S

Airport ## of DL Flights Used 
(2022) 

KSFO 11,271

PHKO 6,710

PHNL 5,560555

PANC 3,035

PASY 2,14646

PMDY 1,945

PACD 1,643

PAFA 587
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ETOPS and 
TAF’s

E T O P s  o p e r a t i o n s  a r e  

r e q u i r e d  t o  s t a y  w i t h i n  

s p e c i f i c  m i n u t e s  o f  a n  

a l t e r n a t e  a i r p o r t  a l o n g  t h e  

e n t i r e  o c e a n i c  r o u t e .   T h e  

o r i g i n a l  f l i g h t  p l a n  h a d  

H N D,  C D B ,  A N C  a n d  S E A  a s  

a l t e r n a t e s .   We  i s s u e d  a  

C D B  TA F  t h a t  m a d e  i t  n o  

l o n g e r  u s e a b l e .   

T h e  d i s p a t c h e r  a d j u s t e d  &  M D Y  a s  a n  a l t e r n a t e ,  b u t  t h i s  l e f t  s m a l l  

g a p  w h e r e  f l i g h t s  w a s  n o t  i n  E T O P S  r a n g e .   T h e  d i s p a t c h e r  h a d  t o  

a d j u s t  t h e  r o u t e  j u s t  a  f e w  d e g r e e s  s o u t h  t o  m a ke  i t  w i t h i n  E T O P S  

r a n g e .   D e l t a  o f t e n  i s s u e s  t h e i r  o w n  TA F ’s  b u t  f r e q u e n t l y  u s e s  t h e  

G o v t  TA F.   

O r i g i n a l  Ro u te

A d j u s te d  Ro u te
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Kamchatka 
Peninsula

V o l c a n i c  E r u p t i o n s

• O n e  o f  t h e  m o s t  i m p a c t f u l  v o l c a n i c  a r e a s  i n  t h e  w o r l d  s t r a d d l e s  

To k y o  a n d  A n c h o r a g e  VA A C .   W h e n  a  m a j o r  e r u p t i o n  o c c u r s ,  a l m o s t  

b y  d e f a u l t ,  i t  i m p a c t s  b o t h  VA A C ’s .   T h i s  c a n  l e a d  t o  p o t e n t i a l  

i n c o n s i s t e n c i e s  i f  t h e r e  i s  n o t  g o o d  VA A C - VA A C  c o m m u n i c a t i o n .    

• T h i s  i s  i m p o r t a n t  b e c a u s e  d u e  t o  g e o p o l i t i c a l  i s s u e s ,  t h e r e  a r e  

a l r e a d y  a i r s p a c e  r e s t r i c t i o n s  f o r D e l t a ’s  N o r t h  P a c i f i c  r o u t e s .   
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VAAC vs Delta 
Meteorology

A r o u n d  0 6 z ,  A s o s a n Vo l c a n o  w e n t  o f f  i n  

S o u t h e r n  J a p a n  w i t h  a s h  t o  F L 3 9 0  i n  t h e  VA A C  

f o r e c a s t  m o v i n g  N E  r i g h t  o v e r  a l l  o f  o u r  J a p a n  

s t a t i o n s . T h i s  i n c l u d e d  To k y o ,  w h i c h  h a d  

q u i t e  a  b i t  o f  f l i g h t  a c t i v i t y  ( 1 3  f l i g h t s  

a r r i v i n g  b e t w e e n  0 4 2 5 z - 0 6 1 5 z  a n d  1 0  f l i g h t s  

d e p a r t i n g  0 6 2 0 - 0 8 1 0 z ) .
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VAAC vs Delta 
Meteorology

D e l t a  M e t e o r o l o g y  w a s  a b l e  t o  u s e  

S a t e l l i t e  a n d  A s h  d i s p e r s i o n  t o  d e t e r m i n e  

t h e  A s h  s h o u l d  s t a y  s o u t h  o f  J a p a n  s t a t i o n s  

a n d  i s s u e d  t h e s e  T P ’s
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VAAC vs Delta 
Meteorology

B a s e d  o n  D e l t a  M e t  f o r e c a s t ,  D e l t a  f l i g h t s  

w e r e  a b l e  t o  d e p a r t  f o r  J a p a n  f r o m  t h e  U S  o n  

t i m e .

O n  t h e  n e x t  a d v i s o r y,  6  h o u r s  l a t e r,  o f f i c i a l  

VA A C  a l s o  s h i f t e d  t h e i r  f o r e c a s t  s o u t h .
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Delta’s Pacific 
operations are 
~90% of what 

they were pre-
COVID

P a c i f i c  O p e r a t i o n s

L e s s  f l i g h t s ,  b u t  l a r g e r  

a i r c r a f t  w i t h  m o r e  s e a t s
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Thank You
W a r r e n . W e s t o n @ d e l t a . c o m


