
Building a Weather-Ready Nation  //  1NATIONAL WEATHER SERVICE

NATIONAL
WEATHER
SERVICE

User Evaluation Information for LAMP/GLMP v2.7*

APRIL 30, 2025

Phil Shafer, Chenjie Huang, Andrew Kochenash, Katelyn Trinidad, 
Mike Allard-Lang
Meteorological Development Laboratory

* Disclaimer: Portions of this research is in response to requirements and funding by the Federal 
Aviation Administration (FAA).  The views expressed are those of the authors and do not necessarily 
represent the official policy or position of the FAA.

https://www.commerce.gov/


Building a Weather-Ready Nation  //  2NATIONAL WEATHER SERVICENATIONAL WEATHER SERVICE Building a Weather-Ready Nation  //  2

Outline
• LAMP Background

• Summary of v2.7 upgrades

• Upgrade benefits

• Real-time experimental products

• Feedback and Schedule

https://www.commerce.gov/
https://www.commerce.gov/


Building a Weather-Ready Nation  //  3NATIONAL WEATHER SERVICENATIONAL WEATHER SERVICE Building a Weather-Ready Nation  //  3

LAMP Background
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LAMP Background
• What is LAMP?  LAMP is a statistical system that uses observations, MOS 

output, and model output to provide guidance for aviation forecasting.
• LAMP acts as an update to MOS guidance. 
• LAMP bridges the gap between the observations and the MOS forecast.
• LAMP guidance covers the 

short-range period of 1-38 hours
(1-25 hours for a few elements).

• Runs every hour in NWS operations
(every 15 minutes for ceiling and 
visibility).

• LAMP supports the National Blend
of models (NBM).

https://www.commerce.gov/
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LAMP Background: Guidance Details
• LAMP provides station-oriented guidance for:

▪ 2313 stations (as of v2.6)
▪ CONUS, Alaska, Hawaii, Puerto Rico

• Gridded LAMP provides gridded guidance for: 
▪ Lightning & Convection 
▪ Temperature & Dewpoint
▪ Wind Speed / Gusts / Direction
▪ Ceiling Height, Visibility, Sky Cover
▪ Probability of Precipitation

• Available:
▪ At NWS WFOs in AWIPS 
▪ Via NCEP NOMADS
▪ Via website: https://vlab.noaa.gov/mdl/lamp

• Temperature and dewpoint
• Wind speed, direction, and gusts
• Probability of precipitation (on hr) 
• Probability of measurable 
precipitation (1-, 6- and 12-h)
• Precipitation type
• Precipitation characteristics
• Lightning/Convection
• Ceiling height
• Conditional ceiling height
• Opaque sky cover
• Visibility
• Conditional visibility
• Obstruction to vision

https://www.commerce.gov/
https://vlab.noaa.gov/mdl/lamp
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LAMP Background: Meld Technique
• Step 1: Base LAMP:

○ Station-based Base LAMP = Observations + locally-run models + GFS MOS
○ Technique = Linear Regression where predictors are statistically related to 

predictands via regression equations
○ Gridded Base LAMP = Station-based Base LAMP analyzed to a grid

• Step 2: Meld LAMP:
○ Station-based Meld LAMP = Obs + Base LAMP + HRRR MOS
○ Gridded Meld LAMP = Gridded Obs Base LAMP + Gridded forecasts Base 

LAMP + Gridded HRRR MOS
○ Combining HRRR information with Base LAMP results in increased skill 

MOS = Model Output Statistics, GFS = Global Forecast System, HRRR = High Resolution Rapid Refresh

https://www.commerce.gov/
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LAMP Background
● LAMP supports the National Blend of Models:

○ The National Blend of Models (NBM) provides a skillful and spatially 
consistent gridded starting point for making National Digital Forecast 
Database (NDFD) forecasts. 

○ NBM is key component to NWS efforts to evolve and build a Weather 
Ready Nation.

https://www.commerce.gov/


Building a Weather-Ready Nation  //  8NATIONAL WEATHER SERVICENATIONAL WEATHER SERVICE Building a Weather-Ready Nation  //  8

LAMP/GLMP v2.7 Upgrade
Highlights
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LMP/GLMP v2.7 Upgrade Highlights
1. Addition of station-based guidance for ceiling height and visibility that provides the 

forecasted start and end times of flight categories and provides probabilistic information:
I. 15-minute periods out to six hours updating every 15 minutes (96 cycles per day)
II. Hourly updating guidance for hourly projections out to 38 hours

2.   Updated hourly visibility guidance at stations in the CONUS and Alaska to improve over-
forecast biases.

3.   Addition of ceiling height and visibility guidance for 335 stations in the “LAV” and “LEV” 
text bulletins and BUFR message.

4.   A bug fix to correct a misrepresentation of unlimited ceiling height in the Alaska GLMP 
ceiling grids.

https://www.commerce.gov/
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LAMP/GLMP v2.7 Upgrades:
New Text Bulletin Products for Flight 

Category Start/End Times

https://www.commerce.gov/
https://www.commerce.gov/
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Text Bulletins for Flight Categories
● FAA Traffic Flow Management (TFM) has identified a need for rapidly updating ceiling 

and visibility (C&V) guidance that indicates start and end times of flight categories at 
airport terminals. 

● FAA’s Aviation Weather Research Program (AWRP) funded MDL to generate various 
text bulletin products that provides start and end times of flight categories:

1. Sub-hourly bulletin containing guidance valid for 15-minute periods out to six 
hours, updating every 15 minutes (96 cycles per day).

2. Extended hourly bulletin containing guidance for hourly projections out to 38 hours, 
updating each hour at the nominal HH:30 UTC LAMP cycle times.

3. Simplified bulletins (subhourly out to six hours and hourly out to 38 hours) that 
indicate only the start day and time and end day and time in UTC for each flight 
category.

https://www.commerce.gov/
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Text Bulletins for Flight Categories

Current sub-hourly bulletin Proposed sub-hourly bulletin 

Current sub-hourly bulletin is 
being expanded to add flight 
category start/end times and 
various probabilistic information. 

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

● Derived from 15-minute 
LAMP/GLMP guidance 

● Updates every 15-minutes 
(96 cycles per day)

● 1818 stations including San 
Mateo Bridge in CA (identifier 
KSMB)

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

UTC - Ending hour of 15-minute period 
in UTC time

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

MIN - Ending minute of 15-minute 
period in UTC time

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

FLT - Lowest forecasted flight category 
during the 15-minute period: 
V = Visual Flight Rules
M = Marginal Visual Flight Rules
I = Instrument Flight Rules
L = Low Instrument Flight Rules 
VL = Very Low Instrument Flight Rules

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

Start (+), prevailing (---), and end (/) 
times of each flight category

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

CIG - the lowest forecasted LAMP 
categorical ceiling during the 15-minute 
period

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

VIS - the lowest forecasted LAMP 
categorical visibility during the 15-
minute period

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

CIGH - the lowest forecasted ceiling 
height during the 15-minute period 
(100’s of feet, unlimited = -88), obtained 
by interpolation from the 15-minute 
GLMP ceiling grids [note - when 
disagreements between the grid and 
station category (CIG) occur, deference 
is given to the station category, and the 
CIGH value in the bulletin is increased 
or decreased accordingly to be 
consistent with CIG.] 

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

Cumulative probabilities for each flight 
category ceiling threshold occurring 
during the 15-minute period:

CPVL - probability of VLIFR (< 200 ft) 
CPL - probability of LIFR (< 500 ft) 
CPI - probability of IFR (< 1000 ft) 
CP2K - probability of ceiling <= 2000 ft 
CPM - probability of MVFR (<= 3000 ft) 
CPVFR - probability of VFR (> 3000 ft

(= 100 - probability of MVFR)

https://www.commerce.gov/
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Text Bulletins for Flight Categories
1. Expanded sub-hourly bulletin - 15-minute periods through six hours

Cumulative probabilities for each flight 
category visibility threshold occurring 
during the 15-minute period:

VPVL - probability of VLIFR (< 1/2 mi) 
VPL - probability of LIFR (< 1 mi) 
VPI - probability of IFR (< 3 mi) 
VPM - probability of MVFR (<= 5 mi) 
VPVFR - probability of VFR (> 5 mi)

(= 100 - probability of MVFR) 

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

● Derived from hourly LAMP/GLMP guidance 
● Updates every hour at nominal HH:30 UTC LAMP cycle times
● 1818 stations including Honolulu, HI but excluding San Mateo Bridge

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

UTC - Valid hour 
in UTC time

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

FLT - Forecast flight 
category at the hour 
(V=VFR, M=MVFR, 

I=IFR, L=LIFR, 
VL=VLIFR)

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

Start (+), prevailing (-
--), and end (/) times 

of each flight 
category

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

CIG - LAMP 
categorical ceiling 

forecast at the hour

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

CIG - LAMP 
categorical visibility 
forecast at the hour

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

CIGH - the forecasted ceiling height at 
the hour (100’s of feet, unlimited = -
88), obtained by interpolation from the 
hourly GLMP ceiling grids [note - when 
disagreements between the grid and 
station category (CIG) occur, 
deference is given to the station 
category, and the CIGH value in the 
bulletin is increased or decreased 
accordingly to be consistent with CIG.] 

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

Cumulative probabilities for each flight 
category ceiling threshold at the hour:

CPVL - probability of VLIFR (< 200 ft) 
CPL - probability of LIFR (< 500 ft) 
CPI - probability of IFR (< 1000 ft) 
CP2K - probability of ceiling <= 2000 ft 
CPM - probability of MVFR (<= 3000 ft) 
CPVFR - probability of VFR (> 3000 ft)

(= 100 - probability of MVFR)

https://www.commerce.gov/
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Text Bulletins for Flight Categories
2. New extended bulletin - hourly projections through 38 hours

Cumulative probabilities for each flight 
category visibility threshold at the hour:

VPVL - probability of VLIFR (< 1/2 mi) 
VPL - probability of LIFR (< 1 mi) 
VPI - probability of IFR (< 3 mi) 
VPM - probability of MVFR (<= 5 mi) 
VPVFR - probability of VFR (> 5 mi)

(= 100 - probability of MVFR)

https://www.commerce.gov/
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Text Bulletins for Flight Categories
3.  New Simplified Bulletins

● Displays start and end date/time in UTC for each flight category
● Created every 15 minutes covering the first six hours
● Created hourly for the period 1-38 hours 

https://www.commerce.gov/
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Text Bulletins for Flight Categories
● The sub-hourly flight category bulletin out to six hours will replace the existing 15-minute 

bulletins that provide guidance out to 6 hours and which contain only the LAMP C&V 
categories.  Thus, the format of the existing LAMP sub-hourly bulletins will be changing 
to add the flight category and probabilistic information shown on the previous slides.

● The new flight category text bulletins will be made available on NCEP Web Services / 
NOMADS when LAMP v2.7 is implemented in Summer 2025.
○ No plans to disseminate the new bulletins over the Satellite Broadcast Network 

(SBN) at this time.

● If proposed changes are approved, details on data location and file names will be 
announced in a Service Change Notice at least 30 days prior to implementation.

https://www.commerce.gov/
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LAMP/GLMP v2.7 Upgrades:
Updated Hourly Visibility Guidance 

at Stations

https://www.commerce.gov/
https://www.commerce.gov/
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Updated Hourly Visibility Guidance
● Presently, national thresholds are used for each LAMP visibility category which do not 

vary by station. This has led to over-forecasting of the lower visibility categories in some 
parts of the country, particularly over the Eastern U.S.

● In an effort to address the over-forecast bias, stations were grouped based on deciles of 
forecast bias for each visibility category, and then thresholds were re-derived for each 
decile group that apply to all stations in the group. 

https://www.commerce.gov/


Building a Weather-Ready Nation  //  36NATIONAL WEATHER SERVICE

Updated Hourly Visibility Guidance
Meld LAMP Bias: VIS < 1 mi, 0000 UTC cycle, proj 12h: SEPTEMBER

https://www.commerce.gov/
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Updated Hourly Visibility Guidance
Meld LAMP Bias: VIS < 1 mi, 0000 UTC cycle, proj 12h: SEPTEMBER

High biases for VIS < 1 mile at several stations in West Virginia

https://www.commerce.gov/
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Updated Hourly Visibility Guidance
New thresholds were derived by grouping stations based on the 
deciles of Meld LAMP visibility bias using data from 2017-2022

Meld LAMP Bias Deciles: VIS < 1 mi, 00z, proj 12h: WARM SEASON

Bias 
<= 0.25

KROA
KDAN
KHGP

Bias 
0.50-0.62

KJST
KMKJ
KLYH

Bias 
1.08-1.44

KI16
KMTV
KIDI

Bias 
>= 2.14

KBKW
KW22
KGAI

Bias = 0
(0 events forecast)

Bias = undef.
(0 events observed)

https://www.commerce.gov/
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Updated Hourly Visibility Guidance - Bias Warm Season

Biases across all categories, LAMP cycles, and projections through 6 hours are 
similar or improved at majority of LAMP stations for WARM season

https://www.commerce.gov/
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Updated Hourly Visibility Guidance - Bias Cool Season

Biases across all categories, LAMP cycles, and projections through 6 hours are 
similar or improved at majority of LAMP stations for COOL season

https://www.commerce.gov/
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Updated Hourly Visibility Guidance - Threat Score Warm Season

Threat scores across all categories, LAMP cycles, and projections through 6 hours 
are similar or improved at majority of LAMP stations for WARM season

https://www.commerce.gov/
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Updated Hourly Visibility Guidance - Threat Score Cool Season

Threat scores across all categories, LAMP cycles, and projections through 6 hours 
are similar or improved at majority of LAMP stations for COOL season

https://www.commerce.gov/
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Updated Hourly Visibility Guidance
KEKN:  Both operational and new 
LAMP lowered visibility too early 
(at 03z), however new LAMP was 
better with the timing of the 
increase in visibility at 13z.

VIS Categories

https://www.commerce.gov/
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Updated Hourly Visibility Guidance
● Forecast biases and threat scores for visibility are nearly equal or improved at a majority 

of LAMP stations using the redeveloped thresholds.

● Biases were most improved at stations where the Meld bias was very high, particularly 
in WV where fog dissipation issues were noted. 

● If this change is approved, the updated categorical visibility guidance will be reflected in 
the hourly “LAV” and “LEV” text bulletins and BUFR message when LAMP v2.7 is 
implemented in Summer 2025. 

https://www.commerce.gov/
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LAMP/GLMP v2.7 Upgrades:
Other Changes

https://www.commerce.gov/
https://www.commerce.gov/
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LAMP/GLMP v2.7: Additional Stations
● Addition of ceiling height and visibility guidance for 335 stations in the “LAV” and “LEV” 

text bulletins and BUFR message:  
○ These stations were originally added to the LAMP system in 2023 for temperature, 

dewpoint, and wind elements (see SCN 23-50). 
○ A list of the 335 stations that will now have ceiling and visibility guidance can be 

viewed here: https://vlab.noaa.gov/web/mdl/lamp-stns-add-2023
○ The additional stations will be incorporated into the GLMP ceiling and visibility 

forecast analyses in a future upgrade.

https://www.commerce.gov/
https://www.weather.gov/media/notification/pdf_2023_24/scn23-50_lamp_glmp_v2.5_aaa.pdf
https://vlab.noaa.gov/web/mdl/lamp-stns-add-2023
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LAMP/GLMP v2.7: GLMP Bug Fix
● A bug fix to correct a misrepresentation of unlimited ceiling height in the Alaska GLMP 

ceiling grids. Presently, the GLMP deterministic ceiling grids for Alaska can contain 
values > 12,000 feet, which is unintended.  This has been corrected to set ceilings        
> 12,000 feet to a value of “-100” in the disseminated GRIB2 output for consistency with 
the CONUS products.

https://www.commerce.gov/
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LAMP/GLMP v2.7 Upgrades:
Upgrade Benefits

https://www.commerce.gov/
https://www.commerce.gov/
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LAMP/GLMP v2.7 Upgrade Benefits
1. The addition of sub-hourly and hourly text bulletins for flight categories will provide 

forecasted start and end times for impactful ceiling and visibility conditions as well as 
probabilistic information to aviation users.  

2. The updated visibility thresholds based on bias deciles will result in generally improved 
forecast biases and threat scores for visibility at majority of LAMP stations.  

3. The addition of ceiling and visibility guidance for 335 stations will expand the 
availability of LAMP guidance elements for these stations.

4. Correcting the issue with misrepresentation of unlimited ceilings in the Alaska GLMP 
ceiling guidance will improve the quality of the gridded guidance for users.

https://www.commerce.gov/
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LAMP/GLMP V2.7 Upgrades:
Real-time Experimental Products

https://www.commerce.gov/
https://www.commerce.gov/
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○ LAMP Experimental Webpage: 
https://vlab.noaa.gov/web/mdl/experimental-lamp

○ Contains links to experimental data:
○ New flight category text bulletins (sub-hourly, extended, and simplified)
○ New LAV and LEV bulletins that reflect the updated visibility thresholds and 

include the 335 new stations added for C&V
○ Links to sample GRIB2 output for Alaska GLMP ceiling that reflect the bug fix 
○ Experimental data expected to be available on or around April 14, 2024
○ Note that these experimental pages will be available through the user 

evaluation for feedback purposes only, with no guarantee of availability 
thereafter.

LMP/GLMP v2.7 Upgrades: 
Real-time Experimental Products

https://www.commerce.gov/
https://vlab.noaa.gov/web/mdl/experimental-lamp
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LAMP/GLMP v2.7 Upgrades:
Feedback and Schedule

https://www.commerce.gov/
https://www.commerce.gov/
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LAMP/GLMP v2.7 – Feedback & Schedule
○ User Evaluation: April 30 – May 30, 2025
○ Public Information Statement: 

https://www.weather.gov/media/notification/pdf_2025/pns25-28_lamp_glmp_v2.7.pdf
○ Please provide comments by May 30, 2025 via this google form: 

https://forms.gle/kFedyJmoDDgxDzMu5
○ Alternatively you may send feedback via email to:

Phil.Shafer@noaa.gov , Geoffrey.Manikin@noaa.gov
○ NCEP Science Briefing: On or about June 6, 2025
○ Code handoff: On or about June 6, 2025
○ Planned Implementation: September 2025

https://vlab.noaa.gov/web/mdl/lamp

https://www.commerce.gov/
https://www.weather.gov/media/notification/pdf_2025/pns25-28_lamp_glmp_v2.7.pdf
https://forms.gle/kFedyJmoDDgxDzMu5
mailto:Phil.Shafer@noaa.gov
mailto:Geoffrey.Manikin@noaa.gov
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