
 
 

 

North Dakota Storm List Appendix F 

This appendix contains all the storm data used to adjust each storm in-place.  Information is 

provided representing the SPAS analyzed data, the information used to locate the storm 

representative dew point/SST location, and other pertinent information regarding the In-place 

storm representative dew point and rainfall.  The adjustments applied to each storm to each grid 

point to calculate the TAF over the entire domain are contained in the PMP Tool database. 

 

In this appendix, daily synoptic weather maps are provided for a period starting a few days before 

the storm and continuing to a few days after the storm.  Daily weather maps covering the period 

from 1871 through 2002 are from the U.S. Daily Weather Maps Archive, NOAA Climate Database 

Modernization Program (CDMP), National Climatic Data Center, Asheville, NC, and the NOAA 

Central Library Data Imaging Project.  Daily synoptic weather maps from 2002 through 2021 are 

from the NOAA Weather Prediction Center Daily Weather Maps web page, 

http://www.hpc.ncep.noaa.gov/dailywxmap/index.html.  

 

For all storms which had a USACE Storm Studies analysis previously completed, those pertinent 

data sheet pages are included.  These data came from the USACE Storm Rainfall in the United 

States, Depth-Area-Duration Data files (USACE, 1973).  In addition, there are several storms 

which include a hand drawn transposition limit map complete by the NWS.  These maps were 

recovered from the Hydrometeorological Design Studies Center office in Silver Spring, MD and 

are archived on AWA's server.  Descriptions of transposition limits of key storms are contained in 

several HMRs (e.g., HMR 52 Figure 26 and HMR 53 Table 2 (Ho and Reidel, 1980)). 
  

http://www.ncdc.noaa.gov/oa/climate/cdmp/cdmp.html
http://www.ncdc.noaa.gov/oa/climate/cdmp/cdmp.html
http://www.hpc.ncep.noaa.gov/dailywxmap/index.html


 
 

Table F.1  Short storm list used for PMP Development-general storms.  Maximum Total Rainfall is 

the location with the largest rainfall accumulation for the total storm duration. 

 

Table F.2  Short storm list used for PMP Development-hybrid storms.  Maximum Total Rainfall is 

the location with the largest rainfall accumulation for the total storm duration. 

 

Table F.3  Short storm list used for PMP Development-local storms.  Maximum Total Rainfall is the 

location with the largest rainfall accumulation for the total storm duration. 
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Storm Precipitation Analysis System (SPAS) For Storm #1335_1 

SPAS Analysis 

 

General Storm Location:  Ohio (45.0,-84.0,37.0,-77.5) 

General Storm Location: Warrick, MT 

Storm Dates: June 5-9, 1906 

Event: Mid-latitude cyclone with embedded convection 

DAD Zone 1 

Latitude: 48.0791° 

Longitude: -109.7041° 

Max. grid rainfall amount: 348mm 

Max. observed rainfall amount: 338mm (Warrick, MT) 

Number of Stations: 50 

SPAS Version: 9.5 

Base Map Used: Digitized HMR Isohyetal Map (plus some manual edits) 

Spatial resolution: 30 seconds (degree: minute: second, WGS84, ~ 0.3 mi2, 0.78 km2 ) 

Radar Included: No 

Depth-Area-Duration (DAD) analysis: Yes 

Reliability of Results:  Very strong winds accompanied this storm, especially the morning of June 6th through the 

morning of June 8th, likely resulted in severe gauge under-catch. Only 5 hourly gauges (some estimated) were utilized, 

therefore casting higher than usual uncertainly on the timing of precipitation during this large storm.  The timing is 

most reliable at 6-hour intervals; use caution with the 1-5 hour DAD results.  Very few daily/supplemental stations 

were available for this storm, so the precipitation magnitudes are somewhat uncertain as well.  The results are 

consistent with USACE/NWS analysis (MR 5-13) of this storm.  This storm was analyzed as part of HMR55A. The 

influence of orographically significant terrain near Warrick (and the wind-induced under-catch) justified a slight 

increase in the measured storm maximum from 13.31ò to 13.69ò.  



 
 

 

 

 

 

Area (mi
2
) 1 3 6 12 18 24 48 54 72 96 120 Total

0.2 1.40 3.71 6.02 7.57 8.41 9.94 13.39 13.69 13.69 13.69 13.69 13.69

1 1.40 3.71 6.02 7.57 8.41 9.94 13.39 13.69 13.69 13.69 13.69 13.69

10 1.39 3.67 5.89 7.37 8.25 9.78 13.26 13.57 13.57 13.57 13.57 13.57

25 1.36 3.60 5.75 7.16 8.10 9.66 13.00 13.33 13.33 13.34 13.34 13.34

50 1.33 3.51 5.68 7.15 7.97 9.45 12.70 12.94 12.95 13.06 13.06 13.06

100 1.27 3.36 5.39 6.73 7.59 9.09 12.28 12.53 12.53 12.59 12.59 12.59

150 1.22 3.24 5.20 6.56 7.43 8.80 11.87 12.10 12.10 12.21 12.21 12.21

200 1.19 3.13 5.07 6.43 7.19 8.56 11.49 11.55 11.55 11.89 11.89 11.89

300 1.12 2.82 4.77 5.99 6.87 8.16 10.99 11.03 11.03 11.40 11.40 11.40

400 1.06 2.78 4.53 5.78 6.58 7.83 10.72 10.95 10.95 11.01 11.01 11.01

500 1.00 2.65 4.30 5.60 6.37 7.57 10.39 10.55 10.55 10.67 10.67 10.67

1,000 0.82 2.04 3.58 4.60 5.31 6.25 8.82 8.98 8.98 9.24 9.24 9.24

2,000 0.61 1.60 2.82 3.18 3.43 4.75 7.12 7.12 7.12 7.48 7.48 7.48

5,000 0.54 1.40 2.29 3.00 3.32 3.82 5.26 5.28 6.23 6.85 6.86 6.86

10,000 0.46 1.13 1.81 2.43 2.87 3.41 4.94 5.11 5.41 5.80 5.82 5.82

20,000 0.35 0.86 1.35 2.12 2.41 2.74 4.17 4.17 4.73 4.76 4.76 4.76

50,000 0.24 0.65 1.05 1.50 1.63 2.00 3.23 3.24 3.73 3.75 3.75 3.75

96,655 0.15 0.41 0.69 0.98 1.15 1.40 2.41 2.49 2.51 2.52 2.52 2.52

Duration (hours)

SPAS 1335 - June 5 (0700 UTC) - June 10 (0600 UTC), 1906
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)



 
 

 

 



 
 

  



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 

Note, this table is copied from HMR 55A and therefore units are in °F and miles.  



 
 

Storm Precipitation Analysis System (SPAS) For Storm #1697_1 

SPAS Analysis 

 

General Storm Location: Ironwood, MI 

Storm Dates: July 19-23, 1909 

Event: Synoptic 

DAD Zone 1 

Latitude: 46.4542 

Longitude: -90.2064 

Max. Grid Rainfall Amount: 13.41ò 

Max. Observed Rainfall Amount: 13.21ò 

Number of Stations: 128 

SPAS Version: 10.0 

Base Map Used: PRISM_ppt_basemap_full 

Spatial resolution: 0.2293 

Radar Included: No 

Depth-Area-Duration (DAD) analysis: Yes 

Reliability of Results: This analysis was based on 128 hourly pseudo stations, daily data and supplemental station 

data. We have a good degree of confidence for the station based storm total results. The spatial pattern is dependent 

on the PRISM basemap. Timing is based on the hourly pseudo stations. Several daily stations were moved to 

supplemental due to timing issues and to ensure data consistency. 

  



 
 

 

 

 

  



 
 

 

 



 
 

  



 
 

 



 
 

  



 
 

 

 

 

 



 
 

  



 
 

 

  



 
 

Storm Precipitation Analysis System (SPAS) For Storm #1336_1 

SPAS Analysis 

 

General Storm Location: Springbrook, Montana 

Storm Dates: June 17-21, 1921 

Event: Mid-latitude cyclone 

DAD Zone 1 

Latitude: 47.3642°  

Longitude: -105.7778° 

Max. grid rainfall amount: 386mm 

Max. observed rainfall amount: 383mm (SPRINGBROOK MT) 

Number of Stations: 98 

SPAS Version: 9.5 

Base Map Used: Based on digitized HMR 55A Isohyetal Map (storm total)  

Spatial resolution: 30 seconds (degree: minute: second, WGS84, ~ 0.3 mi2, 0.78 km2 ) 

Radar Included: No 

Depth-Area-Duration (DAD) analysis: Yes 

Reliability of Results:  There were no digitized hourly data available, so hourly data for the five stations used in 

the analysis were derived from mass curves in the USACE report.  Because of the nature of the data, DAD results 

for shorter than 6-hours may be less reliable (previous studies do not provide results for less than 6 hours).  That 

said, the DAD results for 6 hour and longer are consistent with those from HMR55A and USACE.  Because there 

are very few stations located near the center of the storm, confidence is low regarding the spatial pattern near the 

center but storm magnitudes are reliable.  



 
 

 

 

 

 

  

Area (mi
2
) 1 3 6 12 18 24 36 48 72 96 120 144 Total

0.2 2.62 7.57 10.85 11.77 13.29 13.60 14.46 14.51 14.81 15.11 15.20 15.20 15.20

1 2.62 7.57 10.85 11.77 13.29 13.60 14.46 14.51 14.81 15.11 15.20 15.20 15.20

10 2.62 7.55 10.82 11.62 13.26 13.52 14.40 14.41 14.64 14.88 15.17 15.17 15.17

25 2.60 7.52 10.77 11.59 13.20 13.48 14.34 14.36 14.61 14.86 15.12 15.12 15.12

50 2.58 7.46 10.69 11.54 13.11 13.40 14.25 14.29 14.55 14.81 15.03 15.03 15.03

100 2.55 7.35 10.54 11.42 12.64 13.23 14.07 14.15 14.44 14.73 14.85 14.85 14.85

150 2.52 7.27 10.42 11.27 12.61 13.09 13.78 13.82 14.06 14.55 14.63 14.70 14.70

200 2.49 7.18 10.30 11.17 12.59 12.95 13.71 13.77 14.02 14.43 14.52 14.55 14.55

300 2.44 7.04 10.10 10.80 12.24 12.69 13.36 13.40 13.72 14.14 14.22 14.29 14.29

400 2.39 6.90 9.90 10.70 11.94 12.46 13.23 13.30 13.60 13.94 14.04 14.07 14.07

500 2.35 6.77 9.72 10.47 11.85 12.24 12.92 12.97 13.28 13.73 13.86 13.86 13.86

1,000 2.14 6.16 8.88 9.49 10.79 11.18 11.97 12.07 12.59 12.88 13.04 13.04 13.04

2,000 1.76 5.03 7.35 8.03 9.01 9.29 9.74 10.75 11.23 11.74 11.88 11.88 11.88

5,000 1.24 2.87 4.50 5.00 5.52 6.19 7.06 8.22 9.02 9.59 9.73 9.73 9.73

10,000 0.74 2.01 3.09 3.67 4.55 4.97 5.24 6.52 7.00 7.57 7.88 7.88 7.88

20,000 0.51 1.01 1.31 2.73 2.84 2.89 3.77 4.81 5.18 5.31 6.37 6.44 6.44

50,000 0.28 0.47 0.87 1.34 1.42 1.50 2.63 3.17 3.57 3.79 4.31 4.35 4.35

138,316 0.13 0.28 0.42 0.71 0.92 0.97 1.26 1.61 2.04 2.12 2.14 2.14 2.14

Duration (hours)

SPAS 1336 - June 16 (0800 UTC) - June 22 (0700 UTC), 1921
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)



 
 

 

 



 
 

  



 
 

 

 



 
 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

Note, this table is copied from HMR 55A and therefore units are in °F and miles.  



 
 

Storm Precipitation Analysis System (SPAS) For Storm #1325_1 

SPAS Analysis 

 

General Storm Location: Savageton, Wyoming  

Storm Dates: Sept. 27-Oct. 1, 1923 

Event: Mid-latitude cyclone 

DAD Zone 1 

Latitude: 43.8458° 

Longitude: -105.8042° 

Max. grid rainfall amount: 446mm 

Max. observed rainfall amount: 434mm (SAVAGETON WY) 

Number of Stations: 111 

SPAS Version: 9.5 

Base Map Used: Based on digitized HMR Isohyetal Map (storm total Sept. 27-Oct. 1, 1923) and PRISM Sept/Oct 

monthly mean maps 

Spatial resolution: 30 seconds (degree: minute: second, WGS84, ~ 0.3 mi2, 0.78 km2 ) 

Radar Included: No 

Depth-Area-Duration (DAD) analysis: Yes 

Reliability of Results:  The complex terrain and limited number of hourly and daily data near the primary small storm 

center diminish the reliability of these results.  In particular, there were only 5 hourly stations and their hourly data 

were estimated from USACEôs smoothed mass rainfall curves.  We theorize that the hourly data at these storm 

centers were estimated by USBR based on information (non-gauge data) available to them at the time.  However, 

given this was a synoptic storm with large areas of nearly continuous precipitation (rainfall), itôs believed the temporal 

distribution of precipitation is fairly reliable.  The use of the U.S. Army Corps of Engineersô isohyetal pattern coupled 

with the monthly mean maps for September and October provides some confidence in the spatial patterns and 

magnitudes of precipitation.  Lastly, orographic effects (accounted for in the PRISM maps) have created a maxima 

in the grid (17.56ò) that is slightly higher than the maximum observed at a station (17.10ò) in the storm center; the 

effect at the storm center was constrained by editing the basemap. 

  



 
 

 

 

 

 

 

Area (mi
2
) 1 3 6 12 18 24 36 48 72 96 Total

0.2 1.24 3.65 4.59 8.56 9.97 10.32 16.37 17.43 17.56 17.56 17.56

1 1.24 3.64 4.49 8.56 9.97 10.32 16.36 17.42 17.55 17.55 17.55

10 1.22 3.57 4.47 8.52 9.92 10.26 16.28 17.33 17.46 17.46 17.46

25 1.19 3.46 4.43 8.44 9.83 10.17 16.14 17.18 17.31 17.31 17.31

50 1.14 3.39 4.36 8.32 9.55 9.99 15.91 16.60 16.99 17.07 17.07

100 1.12 3.26 4.24 8.09 9.28 9.71 15.47 16.14 16.43 16.60 16.60

150 1.09 3.20 4.14 7.88 9.15 9.49 15.08 16.03 16.17 16.19 16.19

200 1.07 3.13 3.96 7.69 8.92 9.26 14.73 15.55 15.74 15.83 15.83

300 1.02 2.98 3.80 7.35 8.54 8.86 14.00 14.96 15.18 15.20 15.20

400 0.96 2.69 3.66 7.05 8.13 8.49 13.46 14.40 14.66 14.71 14.71

500 0.90 2.50 3.63 6.53 7.67 8.14 12.88 13.87 14.23 14.32 14.32

1,000 0.72 1.91 2.91 5.79 6.66 6.66 11.31 11.97 12.24 12.58 12.58

2,000 0.65 1.53 2.65 3.86 4.48 5.30 8.63 9.22 9.81 10.34 10.34

5,000 0.54 1.21 1.99 3.16 3.64 3.92 5.82 6.48 7.57 7.64 7.64

10,000 0.44 1.08 1.77 2.66 3.05 3.53 4.78 5.20 5.20 7.19 7.19

20,000 0.35 0.79 1.37 2.26 2.71 3.01 3.83 4.43 5.02 5.81 5.81

50,000 0.20 0.58 0.96 1.52 1.97 2.32 2.81 3.37 3.47 4.69 4.69

136,442 0.11 0.29 0.52 0.90 1.12 1.35 1.74 2.11 2.52 2.87 2.87

Duration (hours)

SPAS 1325 - September 26 (0800 UTC) - October 2 (0700 UTC), 1923
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)



 
 

 

 



 
 

 



 
 

 

 
























































































































































































































































































































































































































































































































































































