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Future Inputs

- HRRR (Hi-Res Rapid

Refresh)

- SREF

- Ensembles of RR,

HRRR

NCAR Observations-

based Statistical 

Forecast (ObCast)

LAMP Probabilistic 

Forecast

Forecast Inputs

Rapid Refresh Time-

Lagged Ensemble

1 hr

3 hr

5 hr
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10 hr

2 hr
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6 hr

8 hr

9 hr

Forecast Blend How it works.

The algorithm 

Is based on homework:

• Guided by past performance.

• Determined best forecast 

blend for each forecast type.

• Optimized over full range of 

forecast types.

NCAR’s Ceiling & Visibility Forecast (CVF) Methodology
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- HRRR (Hi-Res Rapid

Refresh)
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- Ensembles of RR,
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Forecast Inputs

Rapid Refresh Time-

Lagged Ensemble
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8 hr
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Forecast Blend How it works.

The algorithm 

Is based on homework:

• Guided by past performance.

• Determined best forecast 

blend for each forecast type.

• Optimized over full range of 

forecast types.

• Independent sets for each 

combination of 

 Station (up to 2000)

 Forecast quantity

 Init time wind dir (3)

 Season (cool vs warm)

NCAR’s Ceiling & Visibility Forecast (CVF) Methodology



4

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

CSI katl 5hr C1000 00-23L

POD

C
S

I

HY = 0.232

MdTh= 600
STFc= LLO
Fc= LOM

n =  94 of 775  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.298

AD = 77
dC = 0.02

Brier Skill Score

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.30 0.29

CVF          LAMP  

49 47 4

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS katl 5hr C1000 00-23L

POD

B
IA

S

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

FAR katl 5hr C1000 00-23L

POD

F
A

R

49 47 4

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL katl 5hr C1000 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.30
BSS LAMP = 0.29

Trn = 10.01.2009 - 03.31.2010

ROC katl 5hr C1000 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n =  94 of 775  All Sectors
Dur = 12.10.2008 - 02.28.2009

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

CSI katl 3hr C1000 00-23L

POD
C

S
I

HY = 0.387

MdTh= 600
STFc= LOO
Fc= LOM

n = 106 of 799  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.479

AD = 173
dC = 0.05

Brier Skill Score
0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.48
0.40

CVF          LAMP  

48 47 5

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS katl 3hr C1000 00-23L

POD

B
IA

S
0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

FAR katl 3hr C1000 00-23L

POD

F
A

R

48 47 5

0.0 0.2 0.4 0.6 0.8 1.0
0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL katl 3hr C1000 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.48
BSS LAMP = 0.40

Trn = 10.01.2009 - 03.31.2010

ROC katl 3hr C1000 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n = 106 of 799  All Sectors
Dur = 12.10.2008 - 02.28.2009

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

CSI katl 1hr C1000 00-23L

POD

C
S

I
HY = 0.629

MdTh= 700
STFc= OOO
Fc= LOM

n =  94 of 668  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.696

AD = 474
dC = 0.14

Brier Skill Score

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.70

0.52

CVF          LAMP  

47 45 9

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS katl 1hr C1000 00-23L

POD

B
IA

S

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.4

0
.5

0
.6

0
.7

0
.8

0
.9

FAR katl 1hr C1000 00-23L

POD
F

A
R

47 45 9

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL katl 1hr C1000 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.70
BSS LAMP = 0.52

Trn = 10.01.2009 - 03.31.2010

ROC katl 1hr C1000 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n =  94 of 668  All Sectors
Dur = 12.10.2008 - 02.28.2009

Ceiling < 1000’ – 2.5 Month Verification - Atlanta
D

e
te

rm
in

is
ti
c

P
ro

b
a

b
ili

s
ti
c

CVF

LAMP

Rapid Ref.



5

Visibility < 3 mi – 2.5 Month Verification - Cleveland
D

e
te

rm
in

is
ti
c

P
ro

b
a

b
ili

s
ti
c

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

CSI kcle 1hr Vis3 00-23L

POD

C
S

I
HY = 0.407

MdTh= 3
STFc= OOO
Fc= LOM

n = 113 of 671  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.458

AD = 288
dC = 0.09

Brier Skill Score

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.46

0.35

CVF          LAMP  

35 26 39

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS kcle 1hr Vis3 00-23L

POD

B
IA

S

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

FAR kcle 1hr Vis3 00-23L

POD
F

A
R

35 26 39

Vcor = Off

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL kcle 1hr Vis3 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.46
BSS LAMP = 0.35

Trn = 10.01.2009 - 03.31.2010

ROC kcle 1hr Vis3 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n = 113 of 671  All Sectors
Dur = 12.10.2008 - 02.28.2009

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

CSI kcle 3hr Vis3 00-23L

POD
C

S
I

HY = 0.346

MdTh= 3
STFc= LLL
Fc= LOM

n = 132 of 805  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.384

AD = 258
dC = 0.08

Brier Skill Score
0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.38
0.30

CVF          LAMP  

36 33 31

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS kcle 3hr Vis3 00-23L

POD

B
IA

S
0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

FAR kcle 3hr Vis3 00-23L

POD

F
A

R

36 33 31

Vcor = Off

0.0 0.2 0.4 0.6 0.8 1.0
0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL kcle 3hr Vis3 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.38
BSS LAMP = 0.30

Trn = 10.01.2009 - 03.31.2010

ROC kcle 3hr Vis3 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n = 132 of 805  All Sectors
Dur = 12.10.2008 - 02.28.2009

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

CSI kcle 5hr Vis3 00-23L

POD

C
S

I

HY = 0.259

MdTh= 3
STFc= LLL
Fc= LOM

n = 125 of 776  All Sectors

Dur = 12.10.2008 - 02.28.2009

BSS = 0.307

AD = 149
dC = 0.05

Brier Skill Score

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0.31
0.25

CVF          LAMP  

34 36 30

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.5

1
.0

1
.5

2
.0

2
.5

BIAS kcle 5hr Vis3 00-23L

POD

B
IA

S

0.4 0.5 0.6 0.7 0.8 0.9 1.0

0
.3

0
.4

0
.5

0
.6

0
.7

FAR kcle 5hr Vis3 00-23L

POD

F
A

R

34 36 30

Vcor = On

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

REL kcle 5hr Vis3 00-23L

Forecast Probability

O
b
s
e
rv

e
d
 P

ro
b
a
b
ili

ty

BSS CVF = 0.31
BSS LAMP = 0.25

Trn = 10.01.2009 - 03.31.2010

ROC kcle 5hr Vis3 00-23L

POFD

P
O

D

0.0 0.2 0.4 0.6 0.8 1.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CVF (blk)
LAMP (red)
RR TL (blue)
ObCast (green)

n = 125 of 776  All Sectors
Dur = 12.10.2008 - 02.28.2009

CVF

LAMP

Rapid Ref.



6

C&V Wrap-up

Combining time-lag ensembles with other probabilistic methods.

• Time-lag complementary to LAMP & ObCast.   2 + 2 = 5

CVF approach benefits as models improve.

• Expect CVF approach to improve on HRRR, true ensembles.

R&D Schedule.
• FY11 – informal NE US eval with Boston WFO + others.

• FY11 – algorithm refinement, gridding development, CONUS expansion.

• FY12 – CONUS-wide trial as input to QA evaluation. 

• FY13 – Finalize research-to-operations eval and any mitigations.

• FY14 – Reach operational status.  

Now a slide on in-flight icing.....
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InFlight Icing: Progress toward 

minimizing weather impacts

 FIP-Severity met final approval – will appear on ADDS 
mid-January 2011

– Will have forecasts of icing severity and probability 
available for vendors to distribute 

 HIWC – High Ice Water Content program – moving 
forward after delays 

– End-state is cockpit display of hazardous regions

 Initial NextGen icing products on schedule for debut in 
2013

– Will be in the NextGen pipeline and available to all 


