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Motivation  
Å Forecasting QPF continues to be a challenge for National Weather 

Service (NWS) forecast offices 

ſ Especially when forecasting extreme amounts (10% exceedance level) 

Å Heavy rainfall events are low frequency/high impact events 

ſ Probabilistic guidance can provide clues to a potential significant event 

ſ QPF critical to forecasting liquid, snow, and ice amounts 

Å The Probabilistic QPF Experiment (PQPF) began in late 2016 

ſ Building off of ongoing work with Probabilistic Winter Precipitation Forecast 
Experiment (PWPF)  

ſ Focus on utilizing probabilistic guidance as a driver of QPF forecast operations 

ſ 7 pilot NWS offices along with the NWS Weather Prediction Center (WPC) 

 

Å Goal: How can we better communicate QPF information to support 
Impact -based Decision Support Services (IDSS)?  
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Participating NWS Offices  
- Detroit/Pontiac, MI  
- Miami, FL  
- Melbourne, FL 
- Taunton, MA  
- Milwaukee/Sullivan, WI  
- Wichita, KS 
- Salt Lake City, UT 
- Weather Prediction Center (WPC) 



Background ð What is PQPF? 

ÅAn attempt to provide a range of plausible QPF 
outcomes in a consistent messaging framework  
 
ÅPQPF guidance is produced 4 times per day by WPC 
ſ0000, 0600, 1200, 1800 UTC  
 
ÅCombines WPCôs deterministic QPF with 

information from a 46 -member ensemble 
ſhttp:// origin.wpc.ncep.noaa.gov/pqpf/about_pqpf_pr

oducts.shtml 
 
ÅSent to WFOs via the Satellite Broadcast Network 

(SBN) 
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PQPF Statistical Methodology 

ÅUses a binormal  probability 
density function (PDF) to describe 
the forecast uncertainty 
 

ÅMode initially set to WPC 
deterministic QPF 
 

ÅVariance controlled by model 
ensemble variance 

 

ÅAt local Weather Forecast Offices 
(WFOs), PDF is then adjusted 
setting the WFO QPF to the mode 
 

ÅEnsures consistency with the WFO 
deterministic forecast  
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10th, 50th, and 90th percentiles taken from PDF for IDSS 
messaging 
 
10th ï best case scenario (Expect At Least This Much) 
50th ï most likely scenario* (Most Likely)  
90 th ï reasonable worst case scenario (Potential For This Much) 

 
*Note: 50th percentile can float anywhere between 12th and 88th 
percentiles depending on variance distribution  

 



ÅModel ensemble used to 
generate PQPF is heavily 
weighted toward global, coarser 
resolution members 

ſCurrently working to include 
more hi-res members 

 

ÅWFOs have noted PQPF 90th 
percentile often under predicts 
the observed maximums in 
convective situations 

ſUnder-dispersive of potential 
reasonable worst-case scenarios 

 

ÅLimits utility for IDSS  

PQPF Known Challenges 
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WPC PQPF 72-hr 90 th Percentile 
Issued 5 June 2017 at 1200 UTC 

Stage 4 72-hr QPE 
Valid 8 June 2017 at 1200 UTC 



Ongoing PQPF Development 
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ÅWPC is working to improve 
PQPF in convective situations 
and produce better overall 
statistical reliability  
 

ÅTesting experimental PQPF 
which combines statistical 
regression with neighborhood 
probability techniques  
ſ 5-km Stage 4 QPE used as observation 

ſ Predictors derived from WPC Super-
Ensemble mean 

 

ÅEffectively gives greater 
emphasis to higher resolution 
guidance in convective situations 
to resolve higher observed QPF 
events 

 

Predictors for Regression 

Ensemble Mean QPF: QPF
0.25

 

Ensemble Probability QPF > 0.01ò, 0.10ò and 0.25ò 

Total Precipitable Water 

Ensemble Mean Cape: MIN(CAPE/500, 1) 



Ongoing PQPF Development 
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Comparison for Hurricane Harvey  

72-hr PQPF Issued 22 Aug. 2017 at 
1200 UTC 

 

Experimental 90th percentile 
produces higher local maximums 
but there is still location error  

 

OPER 90 th   

EXPR 90 th   Stage 4  



Implementation  
Å PQPF guidance populated four times a day in the AWIPS Graphical Forecast Editor (GFE) 

ſ A ñSigmaò grid is created and represents the distribution spread from the multi-model ensemble guidance from WPC 

ſ WFO 72 hr Probabilistic StormTotalQPF (PQPFStormTotalQPF) grid serves as the mode of the derived distribution from WPC  

ſ Percentile grids created to represent PDF distribution  

¶ 5th, 10th, 25th, 50th, 75th, 90th, 95th percentiles 

¶ 10th percentile (Expect At Least This Much), 50th percentile (most likely), 90 th percentile (Potential For This Much/10% exceedance) 

ſ Probability of exceedance grids created for 1.00, 2.00, 4.00, 8.00, and 16.00 inches 

ſ A ñperfectò forecast should verify close to the mode of the distribution 

Å Gridded output then converted to web-based graphics and probability tables for internal evaluation  

ſ Data output available real-time on WPCôs website 
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