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PMP Overview Presentation Outline 

• Work Completed to Date 

• Review Completed Tasks 

• Review Ongoing Tasks 

• Review PMP Development 

• Seasonality 

• Met time series 

• Draft Final Report 
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PMP Overview 

• Task 1-Review Previous Work – Completed 

• All previous PMP/Rainfall analysis work  

• HMR 42 

• USACE 1975 

• Acres 1982 

• Harza-Ebasco 1984 

• NWS storm studies 

• Other articles/reports 
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PMP Overview 

• Task 2-Storm Search/Short Storm List – Completed 

• Initial storm search 

• Long list of storm derived 

• All storm analyzed to determine if further 
analysis required 

• Short storm list 

• All storms fully analyzed using SPAS 

• Used to derive PMP 

• To be used for model calibration and 
snowmelt calcs 

• Used for spatial/temporal distributions 
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PMP Overview 
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Long Storm List 
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Short Storm List 
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Short Storm 
List Locations 
in Relation to 

Susitna-
Watana Basin 
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PMP Overview 

• Task 3-SPAS Storm Analyses – Completed 

• Nine completed (budgeted for 10) 

• Sept 2012 (SPAS 1256) 

• August 2006 (SPAS 1303) 

• Oct 1986 (SPAS 1267) 

• July 1980 (SPAS 1268) 

• Aug 1971 (SPAS 1269) 

• Aug 1967 (SPAS 1270) 

• Aug 1959 (SPAS 1271) 

• Aug 1958 (SPAS 1272) 

• Aug 1955 (SPAS 1272)  
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September 2012 
Total Storm 

Rainfall Image 



September 2012  
Depth-Area-Duration Rainfall 
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September 2012 Storm Center Mass Curve 
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August 1967 
“Great 

Fairbanks 
Flood” Total 

Storm Rainfall 
Image 



August 1967 Depth-Area-Duration Rainfall 
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August 1967 Storm Center Mass Curve 
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PMP Overview 
• Task 4-Storm Maximization, Transposition, Orographic Analysis – 

Completed 

• Follows standard HMR-AWA process 

• How much bigger could a storm have been had met parameters been perfect 
versus what actually occurred 

• In-place maximization factors calculated all storms 

• Use Sea Surface Temperature (SST) observations and     2-sigma SST climatology 

• Storm rep SST subjectively analyzed by AWA 

• HYSPLIT used as guidance in all evaluations 

• Sensitivity ~%5 per 1°F 

• Transposition of storm centers over the south side of coastal range NOT 
transpositionable to basin 

• Different meteorology/topography 

• Evidenced by rainfall amounts, rainfall patterns, climatological rainfall 
patterns, etc 

• OTF process employed  

• Explicitly quantifies effects of orographics 

• Calculated all values 17 



HYSPLIT 
Backward 
Trajectory 

from Storm 
Center 



Storm Representative SST Analysis 

19 



Storm 
Spreadsheet with 

all Calculation 
Inputs 

20 



PMP Overview 

• Task 4-Storm Maximization, Transposition, Orographic 
Analysis – Completed 

• Transpositionable-must have similar meteorology and 
topography 

• Transposition of storm centers over the south side of 
coastal range NOT transpositionable to basin 

• Different meteorology/topography 

• Evidenced by rainfall amounts, rainfall patterns, 
climatological rainfall patterns, etc. 
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PRISM Mean 
Annual 

Precipitation 
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NOAA Atlas 
14 24-hour 
100-year 

Precipitation 
Frequency  
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Moisture Sources and Climate Regions 
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PMP Overview 

• Task 4-Storm Maximization, Transposition, Orographic Analysis – 
Completed 

• Short-list Storms Maximized 

• MTF process employed 

• Explicitly quantifies variation in precipitable water 

• Calculated for each storm at each grid point 

• OTF process employed  

• Explicitly quantifies effects of orographics 

• Dimensionless ratio representing differences between in-
place and basin effects of terrain on precip 

• < 1 = In-place location has more effective terrain 

• > 1 = Basin has more effective terrain 
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Moisture Transposition 

• Moisture Transposition Factor 

• Calculated for each grid 
point 

• Ratio of precipitable water 
at storm location to each 
basin grid point 

• Precipitable water 
calculated from maximum 
+2σ SST climatology 
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Orographic Transposition 
• Assumption 

• Orographic effects on rainfall 
are explicitly captured in 
climatological analyses 

• The climatology is based on 
storms of the same type 

• Extreme rainfall storms 
over the basin are similar 
synoptic storms 

• Climatological analyses of 
these storms should 
adequately reflect the 
differences in topographic 
influences at different 
locations, i.e. in-place and 
transpositioned to the basin 



Orographic Proportionality 

• By evaluating the rainfall values for a range of return frequencies at both 
locations, a relationship between the two locations is established 

• Calculated by comparing precipitation from NOAA  Atlas 14 at the 10 
through 1,000-year return frequencies 

• Rainfall over the Susitna-Watana basin is plotted on the y-axis 

• Rainfall over the in-place area is plotted on the x-axis 

• A best fit linear regression is used to estimate the orographically 
adjusted rainfall 

𝑃𝑜 = 𝑚𝑃𝑖 + 𝑏 

• The slope (m) of the linear regression provides the relationship 
between the two basins, i.e. the proportionality constant 
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Orographic Proportionality 
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Meteorological Time Series for Snowmelt 

• Task 5-Meteorological Time Series for Snow Melt 
Calculations – Completed 

• Limited Data Available 

• Data sets have been evaluated and archived 

• Used to derive expected temp, dew point, wind 
speeds during PMP storm 

• Used data from the 6 model calibration events 

• Temp and dew point values maximized 

• Worked extensively with MWH to provide guidance on 
snowpack/antecedent conditions 

• Model Calibration for six storms – Completed 
30 



Model Calibration 

• Model calibration input 

• Required by MWH for proper hydrologic modeling 

• Storms used 

• 3 June storms 

• 3 SPAS storms (2 August, 1 Sept) 

• Sub-basin average rainfall 

• Sub-basin average Meteorological time series 
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Model Calibration: Precipitation 

• Utilized SPAS to analyze rainfall over the Susitna-Watana basin 

• Extracted 60-min sub-basin average precipitation 
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Model Calibration: 
Precipitation 



Model Calibration: Ta, Td, and Ws 

• Hourly meteorologic time series were developed for the six 
calibration events  

• Ta and Td based on surface stations 

• Calculated base elevation Ta and Td 

• Calculated lapse rate for entire calibration 

• Ws derived at 1000-ft increments 

• RAOB data from Fairbanks 

• Adjusted free-air wind to surface  
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Model 
Calibration: 
Ta, Td, and 

Ws  
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PMP Meteorological Time Series for 
Snowmelt 

• Task 5-Meteorological Time Series for Snow Melt Calculations – 
Completed 

• Limited Data Available 

• Data sets have been evaluated and archived 

• Used to derive expected temp, dew point, wind speeds during 
PMP storm 

• Used data from the 6 model calibration events 

• Temp and dew point values maximized 

• Worked extensively with MWH to provide guidance on 
snowpack/antecedent conditions 

• Derived seasonality adjustments for metrological time series 
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PMP Meteorological Time Series for 
Snowmelt 
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Indexed 
Met. 
Time 
Series 
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PMP Temperature Seasonality 

• Daily climate normal (1981-2010)  

• Limited Data Available 

• Data sets have been evaluated and archived 

• Used to derive expected daily temperature 

• Scaled daily average temperature (0 to 1) based on maximum daily 
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PMP Temperature Seasonality 
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PMP Wind Speed Seasonality 
• Daily average wind speed from Global Historical Climatology Network 

(GHCN)  

• 4 stations  

• Calculated monthly average maximum wind speed 

• Calculated monthly average wind speed 

• Scaled monthly average temperature (0 to 1) based on maximum 
August wind speed 
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PMP Wind Speed Seasonality 
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PMP Seasonality 
• Maximum 1-day precipitation acquired from Alaska Climate Research 

Center 

• 4 stations  

• Calculated monthly maximum 1-day precipitation 

• Scaled 1-day maximum precipitation (0 to 1) 
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PMP Seasonality 
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PMP Overview 

• Develop PMP values – Draft Completed 

• PMP values calculated over the basin at each grid point 

• 4,013 grid points at durations 1-216 hours 

• For each duration/grid point… 

• Total adjusted rainfall calculated 

• Each of the 13 short-list storms compared 

• Python-scripted GIS tool used to handle comparisons 

• Largest rainfall becomes PMP for that duration 

• Python-scripted GIS tool used to handle comparisons 

• Fairbanks, 1967 drives PMP 

• Applied temporal distribution patterns to PMP using existing storm timing 

• Denali NP – Aug, 1955 

• Fairbanks – Aug, 1967 

• Old Tyonek – Sep, 2012 

• Averaged gridded PMP for each sub-basin 
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Temporal Distribution (Aug 1967) 
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PMP Overview – Major Tasks 

• Task 7-Quality Control and Sensitivity – Completed 

• QC and Sensitivity 

• Ongoing during the study 

• Comparisons with NOAA Atlas 14 

• Previous studies 

• Sensitivity of subjective variables 

• In-place maximization factors 

• Elevation affects 
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PMP Compared to NOAA Atlas 14 24-hr 
100-Year 

The ratio of the PMP to the 24-hour 100-year return period rainfall amounts 
is generally expected to range between two and four, with values as low as 
1.7 and as high as 5.5 found in HMRs 57 and 59 (Hansen et al. 1994, 
Corrigan et al. 1999).  In HMR 59 it is stated “…the comparison indicates 
that larger ratios are in lower elevations where short-duration, convective 
precipitation dominates, and smaller ratios in higher elevations where 
general storm, long duration precipitation is prevalent”.  Therefore, it would 
be reasonable to expect the ratios for the Susitna-Watana basin to be in the 
low end of the range.   
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PMP Compared to Previous Studies 

Harza-Ebasco 1984 Susitna 72-hour Basin PMP and spring season adjustments 

72-hour PMP:  Harza-Ebasco

Season Factor PMP

All-season 1.00 6.85

15-Jun 0.93 6.37

15-May 0.73 5.00

72-hour PMP:  AWA

Season Factor PMP

All-season 1.00 7.43

15-Jun 0.94 6.98

15-May 0.83 6.17

72-hour PMP:  Acres

Season Factor PMP

All-season 1.00 5.90

15-Jun 0.70 4.13

15-May N/A N/A

Acres 1982 Susitna 72- and 216-hour Basin PMP and spring season adjustments 

72-hour PMP:  AWA

Season Factor PMP

All-season 1.00 7.43

15-Jun 0.94 6.98

15-May 0.83 6.17

216-hour PMP:  Acres

Season Factor PMP

All-season 1.00 12.54

15-Jun N/A 8.90

15-May N/A N/A

216-hour PMP:  AWA

Season Factor PMP

All-season 1.00 10.02

15-Jun 0.94 9.42

15-May 0.83 8.32
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PMP Overview – Major Tasks 

• Task 9 – Final Report – In Progress 

• Draft report submitted  

• All background data/calculations included 

• Review comments will be addressed 
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