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Climate Change and PMP-Background
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Harvey – Total Storm Isohyetal and DAD
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1 2 3 4 5 6 12 18 24 36 48 72 96 120 Total

0.4 5.80 11.47 14.56 17.08 18.76 19.93 23.92 28.16 34.52 37.39 40.95 51.84 58.62 60.25 61.11
1 5.64 11.18 14.38 16.94 18.63 19.76 23.67 27.88 34.19 37.04 40.61 51.48 58.23 59.78 60.62

10 5.40 10.04 13.25 16.48 18.28 18.98 22.68 26.86 32.72 35.34 39.07 49.43 55.91 57.53 58.36
25 5.07 9.37 12.68 15.99 18.03 18.85 22.11 26.19 31.60 34.18 37.64 47.20 53.09 55.15 56.06
50 4.90 8.84 12.27 15.46 17.68 18.47 21.37 25.35 30.62 33.17 36.49 45.49 51.16 53.37 54.31

100 4.65 8.25 11.71 14.64 17.01 17.79 20.29 24.09 28.98 31.40 35.93 43.68 49.29 51.66 52.67
150 4.45 7.92 11.20 13.98 16.34 17.13 19.64 23.56 27.45 29.59 35.19 42.85 48.01 50.68 51.73
200 4.28 7.67 10.77 13.46 15.73 16.58 19.12 23.06 26.81 28.97 34.57 42.27 47.04 49.83 51.01
300 4.03 7.24 10.09 12.64 14.74 15.67 18.35 22.22 25.81 28.13 33.54 41.28 45.90 48.66 49.86
400 3.81 6.95 9.54 11.94 13.99 14.91 17.71 21.52 24.98 27.55 32.75 40.47 45.10 47.75 49.06
500 3.63 6.61 9.08 11.39 13.27 14.22 17.14 20.88 24.18 27.07 32.15 39.80 44.50 47.01 48.34

1000 2.96 5.40 7.36 9.23 10.76 11.88 15.42 18.81 21.34 25.41 30.24 37.57 42.27 44.73 46.03
2000 2.30 4.00 5.87 7.24 8.55 9.57 13.40 16.53 18.70 23.35 27.98 34.95 39.66 42.23 43.44
3500 1.84 3.25 4.73 5.87 6.89 7.81 11.57 14.43 16.90 21.31 25.92 32.49 37.11 39.84 40.82
5000 1.57 2.82 4.03 5.06 5.98 6.82 10.33 13.10 15.65 19.87 24.52 30.54 35.04 37.73 38.71
7500 1.30 2.33 3.34 4.22 5.02 5.76 9.10 11.62 14.17 18.23 22.77 28.04 32.38 35.09 35.94

10000 1.14 2.04 2.92 3.71 4.43 5.08 8.23 10.59 13.06 17.01 21.37 26.28 30.36 32.83 33.77
15000 0.88 1.67 2.39 3.10 3.73 4.26 7.04 9.18 11.45 15.26 19.19 23.53 27.29 29.79 30.56
20000 0.73 1.37 1.99 2.59 3.15 3.63 6.13 8.16 10.29 13.90 17.59 21.62 25.09 27.36 28.23
35000 0.51 0.93 1.37 1.80 2.21 2.56 4.57 6.21 7.76 10.76 13.74 17.48 20.44 22.59 23.54
50000 0.39 0.70 1.03 1.37 1.68 1.96 3.52 4.94 6.28 8.93 11.31 14.62 17.14 19.33 20.46
75000 0.26 0.52 0.74 1.02 1.28 1.45 2.65 3.65 4.60 6.68 8.58 11.65 13.75 15.53 16.60

100000 0.20 0.40 0.59 0.81 0.99 1.17 2.17 2.95 3.70 5.36 6.85 9.34 11.03 12.43 13.44
120162 0.17 0.34 0.51 0.67 0.83 0.99 1.86 2.56 3.19 4.64 5.94 8.08 9.56 10.77 11.65

Storm 1667 - August 25 (0700 UTC) - August 31 (1800 UTC), 2017
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (mi2)





Hurricane Florence Track
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AWA Probable Maximum Precipitation Projects
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https://www.ncdc.noaa.gov/cag/


https://www.ncdc.noaa.gov/cag/


US Temperature and Precip Trends 1895-2019

15











Controlling Storms-General Storms
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Controlling Storms Per Decade-Tropical Storms
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TROPICAL STORMS
Number of Controlling Storms per Decade





Summary
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" Storms controlling PMP are a mix of old and new
" Climate change is involved, but it always has been 

involved and always will be
" PMP doesn’t show a trend either way-they’ve happened 

before and will happen again
" But, given the uncertainty, it’s always good to ”err on the 

side of caution” 
Questions
Bill Kappel
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PMP Can and Does Happen
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HMR 39 24-hour PMP Depths
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Record Rainfall Location
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