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● March 16, 1942 -  Rooted in Analysis Center as the Forecast Operations Branch (FOB)  
of National Weather Bureau located downtown Washington, DC 
○ Produced CONUS Analysis and Forecast Products (1 to 3 days) 
○ Though surface analysis maps are archived as far back as 1871!  

● January 1958 - Merged with Joint Numerical Weather Prediction Unit (Suitland, MD)
○ Named National Meteorological Center (NMC)
○ First Global Weather Model output June 1966

● October 3, 1970 - Weather Bureau becomes National Weather Service (NOAA created)
● January 1975 - Moved to World Weather Building in Camp Springs MD
● October 1, 1995 - NMC was reorganized into National Centers for Environmental                             

Prediction (NCEP)
○ HPC (Hydrometeorological Prediction Center) is a subunit
○ Includes: AWC, CPC, EMC, NHC/TAFB, OPC, SPC, SWPC, and Central Operations

Historical Roots:



NOAA Center for Weather and Climate Prediction - NCWCP
College Park, Maryland (M Square @ Univ. of Maryland)
 August 2012

● March 5, 2013 - Renamed Weather 
Prediction Center

March
2020

World Weather Building
1975-2012
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WPC’s International Desks

● Train visiting scientists from Caribbean and Latin America on 
numerical weather products and forecasting techniques

● Visitors come for 4 month visits
● Started in 1988, hosted over 350 total visitors
● 2 desks (non-operational):

○  Tropical
■ Forecast Bulletin (English)
■ QPF Charts for days 1-3
■ QPF for Puerto Rico

○ South America
■ Forecast Bulletin (in English, Español, and Português)
■ Surface Analysis Chart
■ Upper Jet Analysis Chart
■ QPF Charts for days 1-6
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https://www.wpc.ncep.noaa.gov/discussions/hpcdiscussions.php?disc=fxsa20_esp


WPC Missions
National situational awareness and readiness for hazardous weather.

Providing actionable information that is scientific, probabilistic, & impact-based.

Short Range 
Days 1-3 

6 to 84 hrsAnalysis
Medium Range

Day 3-8
72 to 204 hrs

Fronts/Press. & Discussion
Precipitation(QPF) → Winter Weather                          

Excessive Rainfall Outlook
Metwatch - Mesoscale Precip Discussion

National Media Phone Calls

Rainfall Statements for TCs
Service Backup for NHC in the Atlantic

Advisories for Inland Depressions 
(CONUS)

Unified Surface Analysis
Social Media

Storm Summaries
CONUS High/Low

     Day 1-3 Hazards    

Days 3-7 Fronts/Pressures
Max/Min Temps,

QPF, Precip Prob,                   
Cloud Cover, Wx Type

Tropical Coordination - VTC
Day 3-8 Hazards

Chart

Routine/Event driven products produced by WPC
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Many of these graphics show up in social media:     /NWSWPC   

http://www.wpc.ncep.noaa.gov
https://www.facebook.com/NWSWPC/
https://twitter.com/NWSWPC
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Model Diagnostics 
Determination and Discussion
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Quantitative 
Precipitation 
Forecast
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Model Diagnostics  
Determination and Discussion

Cloud Cover Wind 

Precip TypeDewpoint
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Graphical Hazards Depictions -- Our most viewed products 

● Transferred from Climate Prediction Center 
25 Feb 2019

● Includes Alaska but not Hawaii 
● Includes a Discussion
● https://www.wpc.ncep.noaa.gov/threats/threats.php

● Hatched areas are increased threats (Snow, 
Freezing Rain, Heavy Rain (ERO) and Severe 

● Slight Risk or above 
● SPC Fire Outlook added April 7, 2020
● Started Jan 2001  & only CONUS

https://www.wpc.ncep.noaa.gov/threats/threats.php


www.wpc.ncep.noaa.gov

or Choose Drop Down Tab for               
All Products and/or Discussions

Quick look Hazard Box by Date

Top Stories Box - Incl. ongoing threats 
● Mesoscale Precip Discussions, 
● Excessive Rainfall Outlook upgrades, 
● Key Message Slides, 
● Seasonal Highlight Slides

Pan over any tab, will change box below 

Any discussion will be below box (+)

Other Drop Down Tabs and links: 
● Archive, Verification 
● International Desk Products
● Forecast Tools - Interesting Graphics
● About Us

http://www.wpc.ncep.noaa.gov
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Rainfall Extremes are a Big Issue

CoCoRaHS WxTalk Webinar
April 30, 2020  



WEATHER PREDICTION CENTER
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

CoCoRaHS WxTalk Webinar
April 30, 2020  

Purple: 2-4”  Red: 4-6”  Orange: 8-10”  Yellow 15”+
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Florence 1-day rainfall forecasts at days 3, 2, 1, and obs

Evolution of a rare 10-inch forecast from 72h to 24h lead.

WPC Day 3 24h QPF
72h lead time

WPC Day 2 24h QPF
48h lead time

WPC Day 1 24h QPF
24h lead time

Radar-based 24h 
rainfall observation

Valid 24h 
ending 9/15/18

Valid 24h 
ending 9/15/18

Valid 24h 
ending 9/15/18

Obs 24h
ending 9/15/18
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WPC Mission Shifting Toward Decision Support Services:
Example: Flow of Flash Flood Forecast Information

Uncertainty (idealized)

Time

Space

Outlooks Watches Warnings Event

1-3 Days 12-48 Hours 1 Hour

Regional State Local

READY SET GO

4-7 Days

Goal: Extend outlook 
lead time beyond Day 3

Gap Fill: MPD

ERO



Excessive Rainfall Outlooks
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25 mi

Take this example ERO from TS Imelda 2019...

Definition
CoCoRaHS WxTalk Webinar

April 30, 2020  

...what does “within 25 miles of a point” mean?

Greater than 50% Risk of exceeding flash flood 
guidance within 25 miles of anyone in this circle



Probability <5 % 
5 -10% 10 -20% 20 -50% >50%



Characterizing High Risk Days

51% have at least 1 fatality or injury 68% have at least $1 million in damages

Based on records over the past 9 years, we can say:

WPC High Risks are a 
strong indicator of a 

potentially deadly and 
damaging flash flood day

Compared to 23% for Moderate Risk Days Compared to 34% for Moderate Risk Days
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ERO Calibrated to Impacts on High End
High Risks are only issued by WPC on ~4% of days, but “High Risk Days” have accounted 1 for:

HIGH
44%

2/5 of ALL Flood-related Fatalities 9/10 of ALL Flood-related Damages

MDT
17%

HIGH
86%

MDT
4%

1 From 2010 to 2018. Includes flood, flash flood, heavy rain, and debris flow Storm Data.
Excludes Oso, WA landslide which occurred well after rainfall and on a sunny day.

Percent of 
Total US 
Flood 
Fatalities

Percent of 
Total US 

Flood 
Damages
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ERO Relevance to your Area
*(From 2015 thru all of 2019)
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ERO by Season 
*(From 2015 thru all of 2019)
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May
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Duration: 2-6 hours 
Goal: 1-3 hours prior to flooding onset

Categories: Possible, Likely, Heavy Rainfall
   
Familiarity: Use similar format/style as SPC MCD 
     - WPC started issuing April 10, 2013

Size: Generally half of KS , Multiple NWSFOs

Event Driven:  This is a unique style of product
 within WPC’s schedule based routine

       

Mesoscale Precipitation Discussions  (MPD) 
● Technical description of near-term environment and forecast 

regarding Flooding, emphasis on rapid-rise or “Flash” Flooding 
to aid local forecast office warning decisions

● Accompanying MPD graphic via WPC website or Twitter

● Fills the information “Gap” between ERO and Warnings



Totals by month 
(2013-19)

Time Issued by  
hour in UTC (Z)

Morning EveningOvernight



Totals by month 
(2013-19)

What’s 
This?

Totals by month 
(2013-19)

April 15

October 15

Peak Avg. 
July 22 

~8.25/day

1078



This atmospheric river MPD was 
issued as “Flash flooding possible”
Rates over .75-1”/hr are good sign 

This atmospheric river MPD was 
issued as “Heavy Rainfall”

Longer duration of .1-.25”/hr total 
10 hrs to get same 1-3” 

Special MPDs -- Atmospheric River
● Stream of Tropical or Sub-Tropical Moisture

○ Pineapple express
● Prolonged Light to Moderate Rains (days)
● Enhanced by Coastal Topography
● No FFG values “It doesn’t Flash Flood here”
● Atmospheric River MPDs ~ 223 total  or about 

50-60/yr since starting in Sept 2016

 Tweeking the initial conditions, and running 
the model again, gives us an envelope of 
solutions (and ENSEMBLE), which also are 
accounted for.





      Long-term Mean (1969-2018)                            2015 (1)                                    2016 (7)

                      2017 (3)                                           2018 (2)                                             2019 (5) 

* Based on 10-inch isohyet coverage

2019 Annual Total Precipitation



2019 Precipitation - Departure from Normal



Annual Total Precipitation and Rank*
      Long-term Mean (1969-2018)                            2015 (1)                                    2016 (7)

                      2017 (3)                                           2018 (2)                                             2019 (5) 

* Based on 10-inch isohyet coverage



How Much Above Observed 50y Max?
                     1983 (4)*                                         2015 (1)*                                 2016 (7)*

                     2017 (3)*                                          2018 (2)*                                           2019 (5)*

* Ranks based on 10-inch isohyet coverage
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Challenges of Scale (ex: Tropical Cyclone) 

Data: water.weather.gov/precip/ NOAA/NWS Weather Prediction Center
College Park, MD

NOAA National Weather Service
Weather Prediction Center

College Park, MD

NOAA National Weather Service
Weather Prediction Center

College Park, MD

Data: water.weather.gov/precip/

CoCoRaHS WxTalk Webinar
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60.58” 
observed 
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The 
Expanding 
Bullseye 

Effect

Graphics from Stephen M. Strader

We are changing 
the land surface 

and this has 
implications in 

relation to extreme 
rainfall events
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/NWSWPC

https://www.wpc.ncep.noaa.gov
https://www.facebook.com/NWSWPC/
https://twitter.com/NWSWPC


Extra Slides



Annual CONUS Mean Precipitation, 1895-2019

@GCarbin based on concept from Prof. Ed Hawkins (https://www.climate-lab-book.ac.uk/) using PRISM data, Oregon State Univ.

https://www.climate-lab-book.ac.uk/
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Annual Precipitation NCEI State Rankings
      Courtesy: NOAA/NCEI                                     2015 (1)*                                    2016 (7)*

                      2017 (3)*                                           2018 (2)*                                             2019 (5)* 

Darker green 
states have 
measured their 
“wettest” years 
since 1895!

* Ranks based on 10-inch isohyet coverage



      Long-term Mean (1969-2018)                            2015 (1)                                    2016 (7)

                      2017 (3)                                           2018 (2)                                             2019 (5) 

* Based on 10-inch isohyet coverage

Mean Annual Total Precipitation



Mean Precipitation over U.S. Domain (Rank*)

* Based on mean inches over entire domain

                     1983 (5)*                                         2015 (3)*                                 2016 (12)*

                     2017 (9)*                                          2018 (2)*                                           2019 (1)*

  34.62                35.16                33.08              

  33.44                36.07                36.46              
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Operation Sierra Storm
January 28, 2020  |  South Lake Tahoe, CA

Tropical Cyclones: Prolific Rainfall Machines

Areal 
coverage 
of the daily 
10-inch 
isohyet in 
1000 km2 
during the 
tropical 
season. 
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7 6 5 4

3 2 1 0

Evolution of NWS Forecasts for April 19-20, 2020 Hvy Rain/Flooding
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72h Lead QPF         24h Lead QPF        Observed, April 20
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ERO Verification (reports) and Practically Perfect w/Forecast ERO
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WPC MPDs for Flash Flooding, April 19-20, 2020



Heavy 
Rainfall

Winter 
Weather

Upcoming 
Hazards

Operation Sierra Storm
January 28, 2020  |  South Lake Tahoe, CA

WEATHER PREDICTION CENTER
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NOAA Turns 50 and NWS Turns 150!
Where does the Weather Prediction Center fit?

 



Rainfall Forecasts Continue to Improve
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Operation Sierra Storm
January 28, 2020  |  South Lake Tahoe, CA

1960 1970 1980 1990 2000 2010 2018

Day 1

Day 2 Day 3

Day 3 skill is 
roughly equal 
to Day 1 skill 

in the late 
1990s. 

Improving 
about a day 
per decade.0.1
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0.3

0.4

1-
in

ch
 T

hr
ea

t S
co

re



Excessive Rainfall Outlook Verification
● Outlook areas must account for 

uncertainty. Flash flooding is often 
difficult to pinpoint.

● WPC tends to be fairly well 
calibrated. Example: flash flooding 
tends to occur over about 45% of 
the Moderate Risk areas.

● Some users with a low risk 
tolerance may find Marginal or 
Slight Risks more meaningful in 
preparation.
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Relevance to your 

area

FFG Mosaic

The probability of 
rainfall exceeding 
Flash Flood Guidance
within 25nm (40km) 
of a point.

Always 12 UTC – 12 UTC

WPC Excessive Rainfall Outlooks, Days 1,2,3
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Prepared for the WCM Development Course
Kansas City, Missouri – August 2019

●

●

●

●



Mesoscale Precipitation Discussion - the “Gap” filler between 
ERO and Warning

• Mesoanalysis…
• Full suite of hi-res guidance…
• Dual Pol QPE Discussion…
• Satellite perspective…
• Event totals…
• Timing & evolution…
• Worst case scenarios expressed


