North Dakota Storm List Appendix F

This appendix contains all the storm data used to adjust each st@lacén Information is
provided representing theSPAS analyzed data, the information used to locate the storm
representative dew point/SSdcation and other pertinent information regarding tineplace
storm representative dew poimtd rainfall. The adjustments applied to each storm to each grid
point to calculate th& AF over the entirelomain are contained in the PMP Tool database

In this appendix, daily synoptic weather maps are provided for adpstading a few days before
thestorm and cotinuing to a few days aftehe storm. Daily weather aps covering the period
from 1871 through 2002 are from theSJDaily Weather Maps ArchivéjJOAA Climate Database
Modernization Program (CDMPNational Climatic Data Center, Asheville, N&hdthe NOAA
Central Libray Data Imaging Project. Daily synoptic weather maps from 2002 throufha26
from the NOAA Weather Prediction Center Daily Weather Maps web page,
http://www.hpc.ncep.noaa.gov/dailywxniaqmex. html

For all storms which had a USACE Storm Studies anafysigiouslycompleted, those pertinent

data sheet pages are included. These data came from the USACE Storm Rainfall in the United
States, DeptifAreaDuration Data files (USACE, 1973)In addition, there are several storms
which include a hand drawmnanspositionlimit map complete by the NWS. These maps were
recovered from the Hydmoeteorological Design Studies Center office in Silver Spring, MD and

are archived on AWA's server. Degtions oftranspositiorimits of key storms are contained in
several HMRsé€.g.,HMR 52 Figure 26 and HMR®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.

SPAS_ID Storm Name State Lat Lon Year Month Day R::::ll.l Elevation | PMP_TYPE
SPAS 13351 WARRICK MT 43.0791 -109.7041 1906 6 5 13.69 4123 General
SPAS 16971 RONWOOD MI 464542 202064 1909 7 21 1341 1443 General
SPAS_1336_1 SPRINGEROOK MT 473642 -105.7778 1921 6 17 1520 2687 General
SPAS 13251 SAVAGETON WY 43.8458 -105.8042 1923 9 27 1756 3036 General
SPAS 14331 COLLINSVILLE jis 38.6708 -90.0042 1946 g 12 19.07 363 General
SPAS_1583_1 COUNCIL GROVE Ks 38.6458 -06.6208 1951 7 9 18.56 1430 General
SPAS 1630_1 BOLTON ONT 43.8375 -79.9792 1954 10 14 1123 1250 General
SPAS 15271 DA GROVE IA 423625 0354933 1962 g 30 12.67 1329 General
SPAS_1504_1 PELICAN MOUNTAIN AB 55.5542 -113.6625 1970 6 26 1125 2733 General
SPAS 17381 HARLAN IA 41.7208 552125 1972 9 10 15.81 1368 General
SPAS 1302_1 VETERAN AB 51.8623 -110.4292 1973 6 13 956 21835 General
SPAS_1337_1 PARKMAN SK 49.7020 -101.8958 1985 8 3 1575 2080 General
SPAS 1206_1 BIG RAPIDS MI 43.6125 853125 1986 9 g 13.18 087 General
SPAS 17331 COLDWATER. MI 41.9625 -35.0042 1989 3 30 92 260 General
SPAS_1297 1 WARROAD MN 48.8750 -95.0850 2002 6 9 1462 1099 General
SPAS 10481 HOKAH MN 43.8125 013625 2007 8 18 18.26 1092 General

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.

SPAS_ID Storm Name State Lat Lon Year Month | Day R::fxall Elevation | PMP_TYPE
SPAS_1699_1 HAYWARD WI 43.9038 -91.0958 1941 g 28 1533 1377 Hybrid (GL)
SPAS_1183_1 EDGERTON MO 404125 -05.5125 1965 7 18 20.76 013 Hybrid (GL)
SPAS_1723_1 LEONARD ND 46.3038 -97.3373 1975 6 29 20.66 1061 Hybrid (GL)
SPAS_1286_1 AURORA COLLEGE L 414373 -88.0699 1996 7 16 18.13 636 Hybrid (GL)
SPAS_1228 1 FALL RIVER K8 37.6300 -06.0300 2007 6 3 25.50 839 Hybrid (GL)
SPAS_1296_1 DULUTH MN 470150 -91.66350 2012 6 19 10.73 611 Hybrid (GL)

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.

SPAS_ID Storm Name State Lat Lon Year Month Day R::fxal.l Elevation | PMP_TYPE
SPAS 1426 1 COOPER. MI 423764 -83.6103 1914 8 31 1339 873 Local
SPAS 1521 2 BASSANO AB 50.7792 -112.5708 1923 5 29 172 2690 Local
SPAS 1427 1 BOYDEN IEY 431938 959938 1926 9 17 2422 1438 Local
SPAS_ 1736 1 STANTON NE 41.8208 -97.0292 1944 6 10 1749 1571 Local
SPAS 1434 1 HOLT MO 394542 943202 1947 6 18 1762 040 Local
SPAS 1734 1 THIEF RIVER FALLS MN 48.1623 -96.2623 1949 3 27 9.96 1146 Local
SPAS 1334 1 BUFFALO GAP SK 451146 -105.289%6 1961 3 30 10.50 2,600 Local
SPAS_1030_1 DAVID CITY NE 412132 -97.0710 1963 6 prs 1508 1627 Local
SPAS 134 1 GLEN ULLIN ND 473041 -101.3875 1966 6 24 12.87 1724 Local
SPAS_ 1200 1 WOOSTER OH 409146 -81.9729 1969 7 4 14935 1164 Local
SPAS 174 1 EAST TROUT LAKE SK 544375 -104.7542 1974 7 10 1232 1630 Local
SPAS_1035_1 FOREST CITY MN 452394 045404 1983 6 20 17.00 1082 Local
SPAS_1210 1 MINNEAPOLIS MN 44.88%3 -93.4021 1987 7 23 11.55 940 Local
SPAS_1673_1 HARROW ONT 420042 -82.9375 1959 7 19 17.74 600 Local
SPAS_1036_1 PAWNEE CREEK co 407732 -103.6233 1997 7 29 13.58 4497 Local
SPAS 1177 1 VANGUARD SK 499218 -1072100 2000 7 3 1529 2487 Local
SPAS_ 1726 1 TURTLE RIVER ND 479350 977350 2000 6 13 20.00 1224 Local
SPAS_1033_1 OGALLATA NE 41.1247 -101.7166 2002 7 6 1492 3213 Local
SPAS_1220_1 DUEUQUE IEY 42 4400 -20.7500 2011 7 27 15.14 902 Local
SPAS 17271 DEUMMOND WI 46.3150 914150 2018 6 14 17.33 1303 Local
SPAS_ 1728 1 CROSSPLAINS WI 43.1430 -89.6150 2018 8 21 162 1006 Local
SPAS 1720 1 FOUNTAIN MI 440350 -86.1850 2019 7 20 15.77 697 Local
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General Storms



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 km?)
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Very strong winds accompanied this storm, especially the morning of June 6™ through the
morning of June 8", 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 13.310 to 13.



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

Duration (hours)
Area (mi?) 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

SPAS #1335 DAD Curves Zone 1
June 5-10, 1906
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Table 5.1.-—Representative persisting 12-hr 1000-mb storm and maximum dew points
for important storms in and near study region

Storm Storm Ty Ref. Loc. Max. Ty
No. Name 01ld New Datet+ 01d New 0ld New Stations
1. Ward District, CO 62 64 30  3258E  350SE 75 77 AMA, DDC
6. Boxelder, CO 60 60 4  350SE  320SE 72 74 DEN, PUB, DDC,
OKC, ICT
8. Rociada, NM 72 72 28 1708SE  300ESE 76 77 ABI, AMA
10, Warrick, MT 64 64 6 380ESE 380ESE 13 75 SN, PIR
13, Evans, MT 65 65 4  S510ESE SIOESE 75 76 BIS, RAP, PIR,
VTN, HON
86. May Valley, CO 67 67 18  4508SSE 450S8SE 76 76 AMA, ABI, FTW,
SAT
20. Clayton, NM 68 69 1 5508E 560SSE 76 77 SAT, DRT, CRP
23. Tajique, NM 69 69 21 80SE 160SSE 77 78 ELP, ROW
2:5. Lakewood, NM - 76 7 - 350SE - 79 DRT, SAT
27. Meek, NM 72 72 15 390ESE 400ESE 78 79 AMA, ABI, FTW,
OKC, SAT, GBK
30. Fry's Ranch, CO 56 63 15 550ESE 700SE 71 74 FWH, DAL
31. Penrose, CO 67 70 4  400SE  350S8E 77 77 AMA, OKC
32. Springbrook, MT 71 72 18 500ESE  370ESE 76 77 PIR, HON, FAR
35, Virsylvia, NM - 66 17 - 1208W - 77 ABQ
(Cerro)
38. Savageton, WY 68 72 28  550SE  5308E 75 76 FRI, CNK
44. Porter, NM 70 71 11  S540SE  380SE 78 77 DRT, AUS, FTW,
ABI
46, Kassler, CO 71 66 10 440SE  420SE 77 177 OKC, DDC
47, Cherry Creek, CO 72 71 30 540SE 560SE 76 79 ABI, ACT, FTW,
SPS
101.  Hale, CO 72 71 30  540SE  560SE 76 79 ABI, ACT, FTW,
SPS
48, Las Cruces, NM* =: 71 30 - - - 78 ELP
105. Broome, TX 77 77 14 350SSE 350SSE 78 80 CRP, BRO
53 Loveland, CO 71 71 1 180SE  210SE 76 76 PUB, GLD
55, Masonville, CO* - 65 10 - - - 74 AKO
108. Snyder, TX 3. 75 19 100SE  340SSE 78 79 SAT, CRP
56. Prairieview, NM 70 73 20 390SE  370SE 77 78 SAT, AUS
58, McColleum Ranch, 72 72 21 S50SE  300SE 77 79 ELP, DRT, SAT,
NM CRP
60. Rancho Grande, NM 74 75 31 250SE  250SE 77 78 LBB, BGS, ABI
66. Ft. Collins, CO 66 67 30 570SE  60D0SE 78 78 GAG, TUL
67. Golden, CO* 65 65 7 - 2 76 75 AMA

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: lronwood, Ml
Storm Dates: July 19-23, 1909
Event: Synoptic
DAD Zone 1
Latitude: 46.4542
Longitude: -90.2064
Max. Grid Rainfall Amount:1 3. 410
Max. Observed Rainfall Amount: 1 3. 210
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 1697 - July 19 (0700 UTC) - July 24 (0600 UTC), 1909
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Area (mi?) Duration (hours)
1 2 3 4 5 6 12 18 24 36 48 72 96 120 Total
04 1.51 2.61 3.55 4.1 4.51 5.06 6.67 6.73 9.79 11.81 12.49 13.14 13.37 13.37 13.37
1 1.51 259 3.53 4.09 4.50 504 6.63 6.70 9.74 11.76 12.44 13.08 13.31 13.31 13.31
10 1.49 255 3.49 4.04 4.44 498 8.55 6.62 9.62 11.62 12.28 12.93 13.16 13.16 13.16
25 1.49 253 3.47 4.01 4.42 4.96 6.52 6.59 9.57 11.57 12.22 12.87 13.10 13.10 13.10
50 1.47 252 3.46 4.00 4.41 494 6.50 6.57 954 11.53 12.17 12.83 13.05 13.05 13.05
100 1.45 251 343 3.96 434 487 6.44 6.48 9.46 11.40 12.02 1269 1291 12.91 12.91
150 1.44 248 3.38 3.91 4.30 4.82 6.36 6.41 9.33 11.26 11.88 12.53 12.75 12.75 12.75
200 1.42 245 3.35 3.86 424 476 6.29 6.33 924 11.13 11.74 12.39 1261 12 61 12 61
300 1.39 2.39 3.27 3.77 415 465 6.14 6.19 9.01 10.88 11.47 1211 12.33 12.33 12.33
400 1.35 2.34 3.19 3.68 4.05 4.54 5.99 6.04 8.80 10.62 11.20 11.83 12.04 12.04 12.04
500 1.33 229 3.12 360 3.96 4.44 586 591 8.61 10.38 10.95 11.57 11.79 11.79 11.79
1,000 1.20 2.07 2.83 3.26 358 4.01 529 534 778 9.40 9.91 10.49 10.69 10.69 10.69
2,000 1.08 1.82 2.50 2.87 3.17 3.54 4.65 4.70 6.86 8.29 8.74 9.33 9.58 9.58 9.58
3,500 094 1.61 223 254 283 3.14 408 415 6.07 7.36 778 8.46 873 874 874
5,000 0.86 1.48 2.06 234 261 288 372 381 557 6.78 717 7.96 823 823 823
7,500 0.76 1.35 1.88 2.14 2.37 2.60 328 3.45 5.00 6.11 6.52 7.33 780 7.60 7.60
10,000 0.68 1.25 1.75 201 221 241 299 321 458 562 6.04 6.92 718 7.18 7.18
15,000 058 1.12 1.55 1.81 2.00 215 261 287 3.92 490 533 6.21 6.47 6.47 6.47
20,000 0.54 1.00 1.38 1.63 1.80 1.94 2.36 2.59 3.46 4.42 4.80 5.74 5.97 5.99 5.99
35,000 043 0.76 1.05 1.26 142 1.52 1.90 2.08 257 3.43 3.78 468 4.87 4.88 4.88
50,000 0.34 0.61 0.82 1.03 120 1.26 163 1.78 2.05 284 3.17 391 407 4.08 408
65,546 0.28 0.49 0.68 0.85 1.00 1.06 1.36 1.48 1.70 2.36 2.61 3.24 3.37 3.38 3.38
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OMPI

(Number of Shests)

o L

MAXIMUM AVERAGE ODEPTH -OF RAINFALL IN INGHE
Area in 3q. Mi. Duration of Rainfall in_Hours

6 {12 |18 [ 2 | 30 | 36 | 48 | 60 | 72 | 96 |108
10 | 5.2 |[6.3 [6.7 [%.6 |11.1 |11.7|12.1|12.8[ 13.2 |13.2 | 13.2
100 S.l |6.2 |&.5 |9. 10,8 |11.4 |11.8 | 12,5 | 12.9 | 12.9 | 12.9
200 | L.6 |6.0 |6.3 |9. 10,5 |1l.1 |11.5 | 12,1 | 12,5 |12.5 | 12.5
500 | 3.9 5.5 |5.8 |7.9 | .8 |1lo.1 (10,7 )12,2 ) 11,.5(11.5|11.5
1,000 | 3.2 |5.0 |5.3 (6.9 | 9.0 | 9.3 | 9.7 (10,3 | 10.5 | 10.5 | 10.5
E,D:.'ID 2.3 hoh hl6 &-ﬂ Tip Blz B'T 9-2 F!S 9-5 9!5
5,000 | 2.3 |3.6 |3.8 |5.0 | 6.5 | 6.B| 7.2 | 7.8| 8.0| 8.0 8.0
10,000 2.1 |3.2 |3} |L.2 5.5 | 5.6 6.0 6.5 6.7 | 6.9 | 6.9

form 5-2
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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 mi?, 0.78 km?)

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.



SPAS 1336 - June 16 (0800 UTC) - June 22 (0700 UTC), 1921

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (miz) 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
SPAS #1336 DAD Curves Zone 1
June 16-22, 1921
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Table 5.1.——Representative persisting 12-~hr 1000-mb storm and maximum dew points
for important storms in and near study region

Storm Storm Ty Ref. Loc. Max. Ty
No. Name 01d New Date+ 0l1d New 0ld New Stations
1 Ward District, CO 62 64 30 3258E  350SE 75 77 AMA, DDC
6. Boxelder, CO 60 60 4 3508E  320SE 72 74 DEN, PUB, DDC,
OKC, ICT
8. Rociada, NM 72 72 28 1708SE  300ESE 76 77 ABI, AMA
10, Warrick, MT 64 64 6 380ESE 380ESE 73 75 1ISN, PIR
13. Evans, MT 65 65 4 510ESE 510ESE 75 76 BIS, RAP, PIR,
VTN, HON
86. May Valley, CO 67 67 18  4508SE 450S8SE 76 76 AMA, ABI, FTW,
SAT
20. Clayton, NM 68 69 1 550SE  S560SSE 76 77 SAT, DRT, CRP
23. Tajique, NM 69 69 21 80SE 160SSE 77 78 ELP, ROW
25 Lakewood, NM - 76 7 - 350S8E - 79 DRT, SAT
2% Meek, NM 72 72 15 390ESE 400ESE 78 79 AMA, ABI, FTW,
OKC, SAT, GBK
30. Fry's Ranch, CO 56 63 15 550ESE 700SE 71 74 FWH, DAL
ik Penrose, CO 67 70 4 400SE 3508E 77 17 AMA, OKC
F i Springbrook, MT Gl w2 18  S00ESE 370ESE /76 77 PIR, HON, FAR
35. Virsylvia, NM - 66 17 - 1208w - 77 ABQ
(Cerro)
38.  Savageton, WY 68 72 28  S550SE  530SE 75 76 FRI, CNK
44, Porter, NM 70 71 11 540SE  380SE 78 77 DRT, AUS, FTW,
ABI
46, Kassler, CO 71 66 10 440SE  420SE 77 77 OKC, DDC
47, Cherry Creek, CO 72 71 30 540SE 560SE 76 79 ABI, ACT, FTW,
SPS
101. Hale, CO 72 71 30 540SE  560SE 76 79 ABI, ACT, FTW,
SPS
48, Las Cruces, NM* oA | 30 - - - 78 ELP
105, Broome, TX T IT 14  350SSE 350SSE 78 80 CRP, BRO
53. Loveland, CO 71 71 1 180SE  210SE 76 76 PUB, GLD
55, Masonville, CO* -~ 65 10 B - - 74 AKO
108. Snyder, TX 3 12 19 100SE  3408SE 78 79 SAT, CRP
56. Prairieview, NM 70 73 20  390SE  370SE 77 78 SAT, AUS
58, McColleum Ranmch, 72 72 21 S50SE  300SE 77 79 ELP, DRT, SAT,
NM CRP
60. Rancho Grande, NM 74 75 31 250SE  250SE 77 78 LBB, BGS, ABI
66. Ft. Collins, CO 66 67 30 570SE 600SE 78 78 GAG, TUL
67. Golden, CO* 65 65 7 - = 76 75 AMA

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 mi?, 0.78 km?)
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 USACEG6s smoothed mass rainfall curves
centers were estimated by USBR based on information (non-gauge data) available to them at the time. However,

given this was a synoptic stormwithlarge ar eas of nearly continuous precipitat
distribution of precipitation is fairly reliable. The use of the U.S. Army Corps of Engineers6 i sohyet al patt e
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 (17.560) that is slightly hOd@heirntthlhe ¢ther ma
effect at the storm center was constrained by editing the basemap.



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

Duration (hours)
Area (mi%) 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 1.74 211 2.52 2.87 2.87

SPAS #1325 DAD Curves Zone 1
September 26 - October 2, 1923
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