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Goals of Presentation

Review:
– HPC Medium Range Forecasts– HPC Medium Range Forecasts

– Spin-up of Alaska Forecast Desk
http://www.hpc.ncep.noa

– Future HPC Alaska operations plans

http://www.hpc.ncep.noaa.gov/medr/medr.shtml
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Services –Contiguous US
Medium Range De
– Days 3-7 forecasts of: 

» Fronts and Pressures
» Max and Min Temperatu

Contiguous US

» Max and Min Temperatu
» Probability of Precipitatio
» Cloud Cover, Weather Ty
» Dewpoint, Heat Index
» Wind Speed and Directio
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500 mb height forecasts from ECMWF 500 mb height forecasts from ECMWF operational/ensembles(mea



HPC Products 
Alaska Medium Range

– HPC Forecasters issu
height/sea level pressure forecast height/sea level pressure forecast 

– A collaboration window
by Alaska forecasters

– HPC composes and tr
Day 8 forecasts derived from a collaborated 
model/ensemble blendmodel/ensemble blend

ts and Services
Alaska Medium Range

sue a preliminary 500 mb 
height/sea level pressure forecast height/sea level pressure forecast 

ow is open for comments 
by Alaska forecasters

 transmits Day 4 through 
Day 8 forecasts derived from a collaborated 
model/ensemble blendmodel/ensemble blend
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NCEP global ensemble membersNCEP global ensemble members



mean/spread from NCEP global 
ensemble members

mean/spread from NCEP global 
ensemble members



Alaska Desk -Fr
pressures Days 4

Fronts/sea level 
pressures Days 4 -8



HPC Alaska Desk
Height Forecast

HPC Alaska Desk - 500 mb 
st vs GFS model



12 hour Probability of Precipitation12 hour Probability of Precipitation



Maximum Temperature Anomaly

Monthly PRISM data is subtrac

Maximum Temperature Anomaly

tracted from the resultant forecas



Minimum Temperature Anomaly

Additionally, forecast de

Minimum Temperature Anomaly

t dewpoints, winds, cloud cover, 



NDFD Grid - Minimum TemperatureMinimum Temperature



NDFD Grid - Maximum TemperatureMaximum Temperature



Alaska Medium Range
NDFD Grid –

Alaska Medium Range
12 hour PoP



Alaska Medium Range
Developments thus far:

– The Environmental Mo
provide probabilistic gprovide probabilistic g

» A probability density fr
developed from the North American Ensemble 
Forecast System (NAEFS; bias
downscaled). The HPC
mode of the PDF.

» From the PDF, magnitudes of the 10
percentiles will be calculated for:percentiles will be calculated for:

– Maximum Temperature
– Minimum Temperature
– Wind Speed

Alaska Medium Range
Developments thus far:

Modeling Center (EMC) wi
 guidance on NDFD grids. guidance on NDFD grids.
 frequency (PDF) curve will be 

developed from the North American Ensemble 
Forecast System (NAEFS; bias -corrected and 

PC forecast is assumed to be the

From the PDF, magnitudes of the 10 th and 90 th

percentiles will be calculated for:percentiles will be calculated for:
Maximum Temperature
Minimum Temperature

10th

percentile 90th per
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System 2m Temperature productsSystem 2m Temperature products



NCEP/GEFS raw forecast

Final products: Downscaling, 
bias correction, and including bias correction, and including 
Canadian ensemble data have 
resulted in 2m temperature error 
reductions 

NCEP/GEFS raw forecast

Final products: Downscaling, 
bias correction, and including 

Bias corrected, downscaled 
NAEFS provides an 

additional 3 days of skill over
raw GEFS mean

bias correction, and including 
Canadian ensemble data have 
resulted in 2m temperature error 



Alaska Medium Range
Developments thus far (cont):

– Environmental Modeli
develop downscaling routine and implement develop downscaling routine and implement 
max/min temperatures
Hawaii, and Guam

– The probabilistic forec
other forecast variables, like 2m wind speed 
and direction, dewpoint temperatures, etc. and direction, dewpoint temperatures, etc. 

– Long term, the ECMWF, NOGAPS, UKMET, 
Chinese ensembles may also be included 
(“Global Ensemble”)

Alaska Medium Range
Developments thus far (cont):

eling Center will continue to
develop downscaling routine and implement develop downscaling routine and implement 

res in Alaska, Puerto Rico, 

ecasts will be developed fo
other forecast variables, like 2m wind speed 
and direction, dewpoint temperatures, etc. and direction, dewpoint temperatures, etc. 
Long term, the ECMWF, NOGAPS, UKMET, 
Chinese ensembles may also be included 



Summary
Alaska Medium Range Desk is under 
development, with HPC verification 
forthcoming.forthcoming.
Alaska will be the first National Weather 
Service Region to receive medium range 
forecasts from HPC tha
bounds for meteorological variables.
The Environmental Modeling Center is 
developing the downscdeveloping the downsc
for Alaska

Summary
Alaska Medium Range Desk is under 
development, with HPC verification 

Alaska will be the first National Weather 
Service Region to receive medium range 

that include probabilistic 
bounds for meteorological variables.
The Environmental Modeling Center is 

scaled forecast variablesscaled forecast variables



Questions ???

Dan.Petersen@noaa.govDan.Petersen@noaa.gov

301-763

Thanks to Joshua Scheck and Chris 
Bailey for the planning and 

development of the Alaska desk development of the Alaska desk 
forecast products
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Pacific Asian Regional Campaign
Dec 2008 – Feb 2009
Zoltan Toth et. al

Environmental Modeling Center
NOAA/NWS/NCEP

USA

NOAA THORPEX web site at:
http://www.emc.ncep.noaa.gov/gmb/targobs/thorpex/

UCAR Thorpex

www.emc.ncep.noaa.gov/gmb/ens/TH

UCAR Thorpex

http://www.ucar.edu/na-thorpex/PARC.html

Pacific Asian Regional Campaign T-PARC
Feb 2009

Zoltan Toth et. al
Environmental Modeling Center

NOAA/NWS/NCEP

NOAA THORPEX web site at:
http://www.emc.ncep.noaa.gov/gmb/targobs/thorpex/

THORPEX/TPARC_adaptive_proposa

thorpex/PARC.html



More NCEP Support?
Winter Phase of THORPEX Pacific
Regional Campaign (T -
from Dec. 2008 -Feb. 2009.from Dec. 2008 -Feb. 2009.

» Enhanced observations
ensemble capabilities a
models.

» Main theme of Winter Phase:
– Study the lifecycle of pe

tropics, Asia, and/or the
waveguide, and affect hwaveguide, and affect h
over North America and the Arctic.

More NCEP Support?
Winter Phase of THORPEX Pacific -Asian 

-PARC) is scheduled 
Feb. 2009.Feb. 2009.

ons and research focusing on 
s and Rossby wave dynamics in

Main theme of Winter Phase:
 perturbations as they originate from th
the polar front, travel through the Pacif
t high impact wintertime weather eventt high impact wintertime weather event

over North America and the Arctic.



Identify potential high impact weather events
At 5-7 day lead time, to improve shorter lead time forecasts
Use NAEFS ensemble forecast products
Weather Service forecaster involvement from US, Canada, Mexico

ermine sensitive areas affecting
Use ETKF or ET or other techniques
Inter-compare results from NCEP, NRL, NASA/GSFC, others
Consensus decision

Observe conditions in sensitive areas
Use various observing platforms as sensitive are

Identify potential high impact weather events over NA and Arctic
7 day lead time, to improve shorter lead time forecasts

Weather Service forecaster involvement from US, Canada, Mexico

ng verification events at differen

compare results from NCEP, NRL, NASA/GSFC, others

Observe conditions in sensitive areas
 areas move through their domain as lead time



Assimilate all standard and adaptive observations
Use operational DA and forecast systems
Improved NAEFS forecasts

erate new experimental producerate new experimental produc
system

These include sea ice, freezing spray, river flow forecast etc.
Solicit direct feedback from user community
Enhance products in post-TPARC developments

luate impact of adaptive observ
Use either operational or enhanced DA/Modeling/ensemble syste
Consider differences between DA/forecast system with/without adaptive data
Inter-compare operational and experimental NWP systemsInter-compare operational and experimental NWP systems

Assimilate all standard and adaptive observations

ucts based on improved NAEFSucts based on improved NAEFS

These include sea ice, freezing spray, river flow forecast etc.

TPARC developments

rvations and other NWP method
Use either operational or enhanced DA/Modeling/ensemble systems
Consider differences between DA/forecast system with/without adaptive data

compare operational and experimental NWP systemscompare operational and experimental NWP systems



Add two bounds corresponding to two percentile values in forecast distribution

Specific format
Mid-point value

» Use mode (not mean or median)
– Most intuitive
– Allows for generalization when multiple modes are co nsidered– Allows for generalization when multiple modes are co nsidered

Extreme bounds
» Use 10 & 90 percentile

– Encompasses 80% of distribution
– More extreme values may not be statistically that r eliable

Necessary tools 
Derive three parameters from NAEFS ensemble

» For numerical guidance
– Bounds – available (NAWIPS algorithm)
– Mode – To be added to NAWIPS (simple formula based on mean  & median)– Mode – To be added to NAWIPS (simple formula based on mean  & median)

Field modification – available in NAWIPS (just like most likely)
» Move entire distribution (ie, bounds) if only mode modified 

Convert three values to full pdf distribution
» To derive additional products

– Use bimodal distribution – add simple software to NAWIPS

Add two bounds corresponding to two percentile values in forecast distribution

Allows for generalization when multiple modes are co nsideredAllows for generalization when multiple modes are co nsidered

More extreme values may not be statistically that r eliable

To be added to NAWIPS (simple formula based on mean  & median)To be added to NAWIPS (simple formula based on mean  & median)
available in NAWIPS (just like most likely)

Move entire distribution (ie, bounds) if only mode modified – trivial script changes?

add simple software to NAWIPS
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2m temperature to be worked on first
Focus on min/max

» Issue for EMC: need time of min/max for best downsc aling
How could ensemble be used for hourly NDFD temp fields in future?

10m wind
Downscaled u,v available now at 6-hrly intervals
EMC needs to downscale wind speed
Downscaled gusts can be provided laterDownscaled gusts can be provided later
Is direction needed?

» Provide unconditional mode, 10 & 90 percentile (ind ependent info from speed)?

Precip
Suggest use of “pseudo precip”

» Equal precip when precip greater than zero; equal to  “precip deficit” otherwise
» Continuous variable makes 

– Objective and subjective adjustments easier
– Use of same procedures/software as those used for o ther variables possible 

Forecasts available for 6-hrly intervals
» Add 6 -hr amounts for 12 or 24 -hr totals – Ensemble provides higher temporal resol.» Add 6 -hr amounts for 12 or 24 -hr totals – Ensemble provides higher temporal resol.

No good observational data identified yet for bias correction / downscaling for AK
» Ask Alaska Region for gridded observationally based  analysis product

– Make it available operationally on CCS (NCO)
» Use Stage- lV analysis for CONUS, CMORPH for other OCONUS area s

Issue for EMC: need time of min/max for best downsc aling
How could ensemble be used for hourly NDFD temp fields in future?

Provide unconditional mode, 10 & 90 percentile (ind ependent info from speed)?

Equal precip when precip greater than zero; equal to  “precip deficit” otherwise

Objective and subjective adjustments easier
Use of same procedures/software as those used for o ther variables possible 

Ensemble provides higher temporal resol.Ensemble provides higher temporal resol.
No good observational data identified yet for bias correction / downscaling for AK

Ask Alaska Region for gridded observationally based  analysis product
Make it available operationally on CCS (NCO)

lV analysis for CONUS, CMORPH for other OCONUS area s



Bias correcting all variables to numerical analysis
On 1x1 lat/lon grid
Eliminate/reduce model drift etc
For precip, use observationally based analysis

Downscaling
Onto 5x5 km NDFD grid
Based on systematic difference between RTMA and GSI analysis interpolated to RTMA gridBased on systematic difference between RTMA and GSI analysis interpolated to RTMA grid

Hindcasting
Used to increase sample size for bias correction
Real time generation of hindcasts allows frequent updates to modeling system

Bias correcting all variables to numerical analysis

Based on systematic difference between RTMA and GSI analysis interpolated to RTMA gridBased on systematic difference between RTMA and GSI analysis interpolated to RTMA grid

Real time generation of hindcasts allows frequent updates to modeling system



Context
Alaska Desk considered experimental ground for new fcst uncertainty products
After testing etc, consider introduction of products / procedures to other regions

Activities

FOR ALASKA DESK

Jointly identify format of new products (HPC / EMC)
Develop ensemble-based numerical guidance for new products (EMC)
Operationally implement numerical guidance (EMC / NCO)

evelop missing tools for modification / transmission 
Experimental forecast activities (testing, feedback, etc; HPC / AR / EMC)

Envisaged flow of steps in operations
Numerical guidance generated by NCO
HPC modifies numerical guidance 
HPC guidance sent to AR WFOs
AR modifies guidance if neededAR modifies guidance if needed
Final NDFD (or NDGD) product
Back-propagate HPC forecaster modifications to ensemble data?

Alaska Desk considered experimental ground for new fcst uncertainty products
After testing etc, consider introduction of products / procedures to other regions

FOR ALASKA DESK

based numerical guidance for new products (EMC)
Operationally implement numerical guidance (EMC / NCO)

on / storage of new products (HPC / EMC / NCO)
Experimental forecast activities (testing, feedback, etc; HPC / AR / EMC)

Envisaged flow of steps in operations

propagate HPC forecaster modifications to ensemble data?



Add two bounds corresponding to two percentile values in forecast distribution

Specific format
Mid-point value

» Use mode (not mean or median)
– Most intuitive
– Allows for generalization when multiple modes are co nsidered– Allows for generalization when multiple modes are co nsidered

Extreme bounds
» Use 10 & 90 percentile

– Encompasses 80% of distribution
– More extreme values may not be statistically that r eliable

Necessary tools 
Derive three parameters from NAEFS ensemble

» For numerical guidance
– Bounds – available (NAWIPS algorithm)
– Mode – To be added to NAWIPS (simple formula based on mean  & median)– Mode – To be added to NAWIPS (simple formula based on mean  & median)

Field modification – available in NAWIPS (just like most likely)
» Move entire distribution (ie, bounds) if only mode modified 

Convert three values to full pdf distribution
» To derive additional products

– Use bimodal distribution – add simple software to NAWIPS

Add two bounds corresponding to two percentile values in forecast distribution
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available in NAWIPS (just like most likely)
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add simple software to NAWIPS
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Bias correcting all variables to numerical analysis
On 1x1 lat/lon grid
Eliminate/reduce model drift etc
For precip, use observationally based analysis

Downscaling
Onto 5x5 km NDFD grid
Based on systematic difference between RTMA and GSI analysis interpolated to RTMA gridBased on systematic difference between RTMA and GSI analysis interpolated to RTMA grid

Hindcasting
Used to increase sample size for bias correction
Real time generation of hindcasts allows frequent updates to modeling system

Bias correcting all variables to numerical analysis

Based on systematic difference between RTMA and GSI analysis interpolated to RTMA gridBased on systematic difference between RTMA and GSI analysis interpolated to RTMA grid

Real time generation of hindcasts allows frequent updates to modeling system



HPC modifies bias corrected mode & 10/90 percentile  forecast 
On 1x1 lat/lon grid?
Option to move 10/90 percentile values with mode if desired
Option to view mode & 10/90 percentile values in terms of climate percentile?
Option to view downscaled forecast grids

Transmit to AR 1x1 lat/lon mode & 10/90 percentile forecast gridsTransmit to AR 1x1 lat/lon mode & 10/90 percentile forecast grids
Small amounts of data

Transmit downscaling vector for AR
One for each valid time

» Not for each lead time - Save on transmission

HPC modifies bias corrected mode & 10/90 percentile  forecast 

Option to move 10/90 percentile values with mode if desired
Option to view mode & 10/90 percentile values in terms of climate percentile?

Transmit to AR 1x1 lat/lon mode & 10/90 percentile forecast gridsTransmit to AR 1x1 lat/lon mode & 10/90 percentile forecast grids

Save on transmission



GOALS
CONTRIBUTION TO GEOSS

The current proposal will contribute to the design a
including adaptive components

FOCUS ON HIGH IMPACT WINTER STORMS
Carry forward some of the scientific goals of the early phase of T
skills, upper-tropospheric wave trains and the genesis and evolution of tropical cyclones. 
Focuses mainly on the high societal impact weather systems Focuses mainly on the high societal impact weather systems 

IMPROVE ANALYSIS & FORECAST TO WINTER STORMS
Challenges in the most active period for mid-latitude eddies forecast
Strategies to adaptively collect and use observations such as DWL, UAS, Driftsondes
Improved use of satellite data in cloudy areas, and new data assimilation methods to improve initial conditions
Probabilistic approach to model uncertainties, downscaling/post-

PROVIDE OPPORTUNITIES FOR RESEARCH COMMUNITIES 
COLLOBORATIONS

Collaborative opportunities to study on a variety of
parameterization and storm genesis 
Feedbacks to the modeling branches of the operational centers

GOALS
n and utilization of an optimal global observing netw

FOCUS ON HIGH IMPACT WINTER STORMS
Carry forward some of the scientific goals of the early phase of T-PARC, such as advancing the study of ET and its impact on fo

tropospheric wave trains and the genesis and evolution of tropical cyclones. 

IMPROVE ANALYSIS & FORECAST TO WINTER STORMS
latitude eddies forecast

Strategies to adaptively collect and use observations such as DWL, UAS, Driftsondes
Improved use of satellite data in cloudy areas, and new data assimilation methods to improve initial conditions

-processing better representation in model of high impact weathe

PROVIDE OPPORTUNITIES FOR RESEARCH COMMUNITIES 

 of scientific issues such as eddy dynamics, cloud 

Feedbacks to the modeling branches of the operational centers


