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Outline

• PMP Definition

• Computation Methods

• Examples

• State and Basin Specific PMP Studies

• PMP and Maryland



Probable Maximum Precipitation (PMP)

• What is the Probable Maximum Precipitation?



Design Storms and Hazard Classifications

• Low Hazard
– 100-year storm

• Significant Hazard
– ½ Probable Maximum Flood (1/2 PMF)

• High Hazard
– Probable Maximum Flood (PMF)



PMP vs. PMF

• Probable Maximum Precipitation
– “Theoretically, the greatest depth of precipitation for a 

given duration that is physically possible for a given size 
storm area at a particular geographic location at a certain 
time of year”

• Probable Maximum Flood
– The flood that may be expected from the most severe 

combination of critical meteorological and hydrologic 
conditions that are reasonably possible in the drainage 
basin under study



Hydrometeorological Report No. 51 
(HMR-51)

• Depths for various
– Drainage Area sizes

• <10 mi2

• <200 mi2

• <1,000 mi2

• < 5,000 mi2

• < 10,000 mi2

– Storm Durations
• 6 hr
• 12 hr
• 24 hr
• 48 hr
• 72 hr

~27.5” in 6 hours!



The PMP, continued

Maryland
~27-28.5”
in 6 hours
DA < 10 mi2

~8.2” in 24 hr

~27.5” in 6 hours

~35.5” in 24 hours



Storms – HMR-51



The “stippled” area



PMF – Modeling

• Small dams, very small drainage areas
– 6-hr Depth from HMR-51
– Emergency Spillway Freeboard Hydrograph (ESFB)(TR-60)

• Sometimes referred to as “Type-B” (HydroCAD)

• Large Dams, Large Drainage Areas
– HMR-52
– MetVUE

• June 2019



PMF Modeling – HMR-52

Extract Runoff Curves and enter into
HEC-1, HEC-HMS, etc.



PMF Modeling – HEC-MetVue



Basin Specific Probable Maximum Flood 
Studies



Harvey and the PMP

http://www.wpc.ncep.noaa.gov/tropical/rain/harvey2017LATXfilledrainwhite.gif



Hurricane Florence



Florence and the PMP



State Specific PMP Studies and Tools

Maryland Adjacent

• https://www.dcr.virginia.gov/dam-safety-and-floodplains/pmp-tool
• https://www.dep.pa.gov/Business/Water/Waterways/DamSafety/Pages/Probable-Maximum-Precipitation-Study-.aspx

https://www.dcr.virginia.gov/dam-safety-and-floodplains/pmp-tool
https://www.dep.pa.gov/Business/Water/Waterways/DamSafety/Pages/Probable-Maximum-Precipitation-Study-.aspx


State Specific PMP Studies – Maryland 
Adjacent - Virginia



State Specific PMP Studies – Maryland 
Adjacent – Pennsylvania



Comparison to HMR Studies



Stippled Region Topographic Effects 
Accounted For



Storms in Pennsylvania PMP Analysis



Local Storms in PA PMP Analysis



General Storms in PA PMP Analysis



Tropical Storms in PA PMP Analysis



Smethport Developments



Smethport Continued 

Source- ASDSO Journal of Dam Safety



Pennsylvania PMP Study – 6-hr 10 sq. mi.



Pennsylvania PMP Study – 6-hr 1 sq. mi.



Virginia and Pennsylvania Overlap



Maryland PMP Study

– First Portion Grant Awarded
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