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Location
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Overview of the July 1942 Storm and Flood

ØWorld-record rainfall for the 3- and 4.5-hour 
durations at 28.5 and 30.8 inches, 
respectively.  

ØControlling of PMP depths particularly for 
shorter durations and small area sizes.

ØFlooding analysis/verification needed to 
ensure depths are as accurate as possible.
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Overview of the July 1942 Storm and Flood

Port Allegany 
(location of 

most intense 
rainfall)
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Overview of the July 1942 Storm and Flood
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Overview of the July 1942 Storm and Flood
ØThe record-setting rainfall:
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Overview of the July 1942 Storm and Flood

This jar was set out about 7:45 a. m. 
[on July 18, 1942]; it filled with rain for 
a catch of 30.8 inches, and then 
overflowed. Considering the 
unmeasured rainfall prior to 7:45 a. m. 
and the unknown amount lost by 
overflow, it would appear that the 
rainfall at this point was at least 35 
inches.
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Overview of the July 1942 Storm and Flood

ØThe record-setting rainfall:
The observer who recorded more than 30.8 inches of 
rain in 4.75 hours stated that it seemed to fall at a 
tremendous rate, but quite uniformly, for the greater 
part of the time... From her statement and the 
record of total rainfall at that point, it may be 
assumed that the rainfall at no time exceeded a 
rate of about 10 inches per hour and that there was 
no "streaming" for that rate and for that size of 
drop.
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Overview of the July 1942 Storm & Flood - Port Allegany
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Flood Modeling Development
HEC-HMS (adjusted to 
match RiverFlow2D 
hydrology)

Model Domain (1,780 mi2)

RiverFlow2D (hydrology 
& hydraulics)

HEC-RAS2D (main stem 
Allegheny hydraulics)
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Flood Model Development
ØHEC-HMS model adjusted to reconcile the 

RiverFlow2D model
ØNon-linear UH adjustments in HEC-HMS –

informed by RiverFlow2D
ØThe 1972 “Tropical Storm Agnes” flood was the 

primary calibration storm
ØTwo warm-season floods after 1996 (2004 and 

2014) were used as verification storms.
ØPost-1996 floods allowed the use of the NEXRAD 

data
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Flood Modeling – Calibration

HEC-HMS UH and CN 
adjusted to reconcile with 
RiverFlow2D

HEC-HMS includes 
recession baseflow –

RiverFlow2D only 
surface runoff
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Review of Available July 1942 Flood Information
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Review of Available July 1942 Flood Information
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Review of Available July 1942 Flood Information
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Review of Available July 1942 Flood Information
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July 1942 Rainfall Adjustments and Lessons Learned

Tunungwant Cr

Oswayo Cr

Reduced & redistributed 2 peak 
hourly depths to conserve volume; 
reduced sub-basin rainfall by 20%.

Revised temporal pattern in the 
sub-watersheds between 

Coudersport and Port Allegany

Mill CrPort Allegany

Reduced spatial influence 
of rainfall gage

Redistributed 2 hours of the 2nd

peak over 4 hours & resolved high 
∆’s with observed rainfall

FURTHER REFINEMENTS AT 
PORT ALLEGANY DISCUSSED 

ON SUBSEQUENT SLIDES
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Downstream Results of 1942 Rainfall & Modeling Adjustments

Original rainfall and calibrated models 
(prior to post-calibration adjustments 
for 1942 conditions)

With rainfall and model 
adjustments
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

Ø The adjustments provide a good overall hydrologic fit but does not 
contain the record rainfall at Port Allegany (30.8 inches in 4.5 hours).
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

Ø An alternative temporal pattern was developed (below) that does contain 
the record 4.5-hour rainfall.  This rainfall was applied at Port Allegany (at the 
storm center) and interpolated in SPAS to the surrounding hourly gages. 
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

Ø The RiverFlow2D model shows that the alternative rainfall pattern, when 
permitted to have broad influence between hourly gages, does not produce 
a good hydrologic match. 

Exceeds observed by 
approx. 35,000 cfs
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

ØDoes that mean the record rainfall didn’t 
actually happen?

ØLocal hydrology supports the record 
rainfall but it had to be very localized

ØTemporal pattern outside the localized 
cell patterned to hourly gages
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SCZ 3

SCZ 2

SCZ 1

SCZ 1 – Timed to
nearby hourly gage

SCZ 2 – Transition zone timed
to match tributary hydrology

SCZ 3 – Storm center, timed to
match localized observations
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

Ø Additional insights into the record-setting observation.

Ø U.S. Department of the Interior, Geologic Survey Water Supply Paper 
1134-B Report (1952)

Location of record 
rainfall 
observation near 
flow 
measurements at 
points 016.20, 21, 
and 22.
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

ØSub-hourly rainfall not available to use RiverFlow2D 
for very small catchments (with short Tc).

ØRational Equation applied to estimate rainfall 
intensity that would have produced observed flows.

Watershed Point # Rational 
Runoff 
Coef (C)

Peak 
Intensity 
(in/hr)

Drainage 
Area 

(acres)

Peak Flow 
(cfs)

Flow per 
Sq Mile 

(cfs/mi2)
Two Mile Run 016.20 0.42 23.2 20 200 6,236
Two Mile Run 016.21 0.42 45.0 34 641 12,096
Two Mile Run 016.22 0.42 17.1 56 400 4,596
Sartwell Creek 016.10 0.32 16.1 60 310 3,297
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Does the Flood Modeling Support the July 1942 Record Rainfall Amount?

016.20
200 cfs

6,250 cfs/mi2

(20 acres)

016.21 
641 cfs

12,075 cfs/mi2

(34 acres)

016.22 
400 cfs

4,598 cfs/mi2

(54 acres)

016.16
1400 cfs

3,590 cfs/mi2

(250 acres)

Site 275 (Appolt Farm) Rainfall Observation
30.8 inches in approx. 5 hours

Likely area of 
extreme burst(s) 
of rain between 

7:00 AM and 
12:00 PM

Present-Day Land Use
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Original Isohyetal Map Isohyetal Map - Post-Adjustments
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Questions

Joe Bellini
610-772-7312

Joe.bellini@aterrasolutions.com

Bill Kappel 
719-488-4311

billkappel@appliedweatherassociates.com

mailto:Joe.bellini@aterrasolutions.com
mailto:billkappel@appliedweatherassociates.com

