
1 

 

 

 

 

 

 

 

An Updated Snow Load Map and  

Internet Map Server for Oregon 

 

Final Report 
 

Submitted to 

 

Oregon Building Codes Division 

Salem, Oregon 

 

By 

 

PRISM Climate Group/NACSE 

College of Engineering 

Oregon State University 

Corvallis, Oregon 

 

May 2012 

 

 

 
 
 

 

 

 



2 

 

Introduction   

 

Snow load is an important parameter for structural engineering. Underestimates of snow load can 

lead to building or roof failure, while overestimates can lead to unnecessarily high construction 

expenses.  In 2006, the Oregon Climate Service undertook a project to map the 50-year (98th 

percentile) snow load in Oregon on behalf of the Structural Engineers Association of Oregon 

(SEAO). Previous to this effort, the last Oregon snow load document had been published by SEAO 

in 1978.  The SEAO and the Oregon Building Codes Division (BCD) then asked the PRISM 

Climate Group to revisit the 2006 map to address issues regarding snow density assumptions, and 

add updated data to the modeling process.  In addition, it was desired that the updated map be made 

available to the public via Internet map server.  Low cost was a major consideration for SEAO and 

BCD.   SEAO participated actively in this work by providing updated station data and coordinated 

the map review.   

 

Project Objectives 

 

This project had two main objectives:  

(1) Update the Oregon snow load map created in 2006  

(2) Develop an Internet map server to allow public access to the map 

 

Methodology 

 

Station Data 

In an effort to keep costs low, SEAO agreed to provide the PRISM Climate Group with all 

station data for input to the PRISM climate mapping system.  These data were in units 

desired by SEAO, with precision sufficient for PRISM modeling.  The PRISM Climate 

Group assessed the station values during an initial modeling phase, and reported to SEAO 

on outliers that needed attention.   

 

Mapping 

The mapping methodology was essentially the same as used in developing the 2006 map, 

and is summarized here. The map was developed with the latest version of PRISM 

(Parameter-elevation Regressions on Independent Slopes Model), a well-known climate 

mapping technology that has been used to generate official USDA 1961-1990 digital climate 

normal grids and 1971-2000 and 1981-2010 updates for the entire US, among other spatial 

climate datasets.  PRISM develops local regression functions (one for each grid cell) 

between a predictor grid of an explanatory variable, such as elevation, and the climate 

element being modeled, for every grid cell in a domain.  Surrounding stations, weighted by 

their physiographic similarity to the grid cell being modeled, serve to populate the 

regression function.  PRISM accounts for the effects of elevation, rain shadows, coastal 

proximity, terrain configuration, temperature inversions, and cold-air pooling on 

precipitation and temperature.  More information on PRISM can be obtained from 

http://prism.oregonstate.edu. 

 

Previous work on the 2006 map demonstrated that there is a strong relationship between 

mean annual snowfall and 50-year snow load.  This relationship is generally stronger and 

more consistent across Oregon than that between snow load and elevation, because the 

http://prism.oregonstate.edu/
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snowfall variable already reflects complex, spatially variable relationships with elevation 

(e.g., rain shadows and temperature gradients).  Therefore, a procedure known as 

Climatologically-aided Interpolation (CAI) was applied to develop the new snow load map.  

CAI involves using a mean climatology dataset as the predictor grid (independent variable in 

the moving-window regression function) instead of a digital elevation model.  In this case, 

we had a predictor in a 1961-1990 mean annual snowfall grid developed as part of the new 

Climate Atlas for the United States, developed by the PRISM Climate Group for the 

National Climatic Data Center.  This grid has a 2.5-arc-minute (~4 km) resolution, which 

thus was the resolution of the updated snow load map. Examples of the superior predictive 

power of men annual snowfall over elevation as an explanatory variable are given in Figure 

1. 

 

Columbia Basin/Blue Mountains 

Elevation   Mean Annual Snowfall 

   
 

 

Crest of Cascades 

Elevation   Mean Annual Snowfall 
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Cascade Crest and East Side 

Elevation   Mean Annual Snowfall 

  
 

 

Northern Coast Range and Willamette Valley 

Elevation   Mean Annual Snowfall  

  
 
Figure 1.  Scatterplots of the relationships between elevation and snow loading, and mean annual 

snowfall and snow loading.  Elevation is derived from a 4-km digital elevation model and mean 

annual snowfall is derived from a 4-km grid produced by the PRISM Climate Group in 2000 as part 

of the US Climate Atlas.  Snow load station data were those used to develop the 2006 map.  

 

The PRISM Climate Group conducted an initial modeling exercise, using the PRISM 

Graphical User Interface, to assess station data quality, and reported to SEAO any problem 

station values.   

 

Review and Revision 
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PRISM grid runs were then conducted to produce a draft map suitable for review by SEAO.  

This draft map was made available via Internet map server (discussed below).  SEAO 

selected reviewers, coordinated a short review (e.g., two-week viewing period in November 

2011) via password-protected access to the map server, and collated responses.  The 

introductory document sent to each reviewer is given in Appendix A.   A detailed account of 

the reviews and OSU’s point-by-point responses is provided in Appendix B.    

 

SEAO then passed the comments back to the PRISM Climate Group to consider for final 

mapping.  Nearly all of the comments could be attributed to one or more of the following 

reasons: 

 

Å Unsuitable or insufficient resolution mean annual snowfall grid values 

Å Problematic snowfall x ppt methodology  (Coast Range) 

Å Suspicious station values/locations 

 

The 30-year mean annual snowfall grid used as the predictor for snowload was found to be 

deficient at a number of locations, necessitating that manual adjustments be made to the 

grid.  In some cases, the relatively coarse resolution of the grid did not resolve important 

terrain features.  For example, Sexton Summit was not resolved by the grid, placing it at a 

much lower elevation than was realistic.  As a result, the relatively high snowfall value there 

was interpreted as high snowfall at low elevations in the area, causing snowfall and snow 

load to be over-predicted in the surrounding lowlands.  The remedy was to isolate Sexton 

Summit as a single pixel with a high snowfall value, and lower the snowfall values in the 

surrounding lowlands.  

 

An alternate method of mapping snow load that used the product of snowfall and precipitation  

(snowfall x ppt methodology) instead of snowfall alone as the predictor grid was attempted (see 

Appendix C), but was rejected after problems were found by the reviewers in the Coast Range.  

 

Three stations were found to have suspiciously low snow load values, and were 

subsequently omitted from the analysis.  They are: 

 Railroad Overpass SNOTEL (22F05S) 

 Parkdale 2 N COOP (356466) 

 Gibbon 4 NE COOP (353250) 

 

Internet Map Server 

An Internet map server (IMS) was developed to allow display and querying of the snow load 

map.  The purpose of the IMS is twofold: (1) To allow limited, password-protected review 

of the draft snow load map; and (2) allow public access to the final snow load map.  In each 

case, the snow load map was processed to allow display and querying in the IMS. The IMS 

was developed using P.mapper software.  The IMS users guide provided on the IMS web 

site for map reviewers is given in Appendix D.  A utility that allows users to enter 

latitude/longitude coordinates and quickly obtain a snow load value was added to the 

opening page before entering the IMS.   
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APPENDIX A  

Snowload Map Reviewer Introductory Document 

 

 

Welcome to the Oregon Snow Load Review map server, developed by OSU's PRISM Climate 

Group, and supported by the Oregon Building Codes Division and the Structural Engineers 

Association of Oregon.  As an expert on snow climatology, you have been asked to review our draft 

50-year snow load map to ensure that the final maps are as accurate as possible.  

The entry page URL for the reviewing application is http://prismmap.nacse.org/snowload/ 

Bookmark this address for your convenience in returning to the program. This address is password-

protected. The username and password is as follows: 

 

Username:  snowload 

Password: review 

Do not give the password to anyone else without first obtaining clearance from these contacts.  

A guide to map server controls and operation is provided at 

http://prismmap.nacse.org/snowload/doc/snowloadUsersGuide.html  

 

Please review this guide carefully before reviewing the maps or providing feedback. 

Reviewing the Maps 

Note: We are seeking feedback on the snow load map, not the map server or web site, so please 

limit your comments to the snow load values shown on the map. 

   

The map is presented as an image in two forms: (1) the actual modeled grid at 4km cell resolution, 

and (2) a smoothed version of the 4km grid to make it easier to discern spatial patterns in snow load 

values.  To display the actual modeled snowload 4km grid cell values, select the checkbox 

“Snowload GRID values”.  

  

To query the station data make sure that the checkbox in the legend is selected for displaying the 

stations, then select the “Query” button. When the query is selected a bright green box will show up 

at the top of the map indicating that the query is active. You can view the station values by using a 

“mouse over” (position the mouse pointer over the station without clicking), and this will open a 

dynamic window that displays the values for that station. As you move the mouse pointer across 

any station icon in the map, you need to hold the mouse still for a brief period for the query to 

retrieve the station values.  

 

Note: At this time, there is no option to model the snow load map at a higher resolution than 4km.  

 

The goal of the review process is to ensure that the climate maps reflect, as much as is practical, the 

http://prismmap.nacse.org/snowload/
http://prismmap.nacse.org/snowload/doc/snowloadUsersGuide.html
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current state of knowledge regarding the patterns and magnitudes of 50-year snow load in Oregon. 

  Therefore, we would like your input on the following: 

¶ Are the estimates and patterns reasonable when compared to your local knowledge? 

¶ Are the station locations plotted correctly on the map? 

¶ Are the local high and low values (extremes) in a given region of interest reasonable and 

located properly? 

¶ Do you have any supplemental data you wish to offer which would significantly improve 

this analysis? 

Comments are to be submitted electronically using this website. The feedback form is available by 

clicking on the "Provide Feedback" link at the top map server window. Note that the map you are 

viewing at the time you submit your comment will be saved along with the comment, so that we can 

see the actual area you are referring to. Please provide your contact information, including your 

email address, name, office (firm or institution), and state (two-letter postal abbreviation), as 

requested on the feedback form. 

The deadline for reviewer comments on this map is Friday, November 18, 2011. 

Contact Information  
 

Please email general questions about this process to both Dmitri Wright (dmitri@cascade-

structural.com) and Wayne Gibson (gibson@nacse.org).  We will contact you if more information is 

needed. 

mailto:dmitri@cascade-structural.com
mailto:dmitri@cascade-structural.com
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APPENDIX B 

Snowload Map Reviewer Comments and Responses 

 

 

Below is a report of the reviewer comments, as collated and summarized by Dmitri Wright, SEAO 

Snowload Committee.  Responses are inserted after each comment in italics.  

 

Snowload Map Review  

Review Period 11-4-11 to 11-18-11 

Report Date 11-28-11 

 

1. Comments About Unexpected Geographic Distribution of Snow Loads. 

 

1.1 Klamath County Building Department has concerns regarding the ground snow loads (SLground) 

in the vicinity of the City of Klamath Falls. While the map represents natural occurrences of snow 

accumulation at reporting stations, our actual observation of roof snow loads validates the need for 

adjustments in the south county area.  Based on these observations, our jurisdiction would like to 

see the map revised for the Klamath Falls area to increase minimum ground snow loads (SLground) to 

40 psf.  The request will set the minimum at 40psf for anywhere in Klamath County.  

Supporting this request, we performed a study during a heavy snow year (Nov 2007 through April 

2008) with results of actual snow loads on eight different structures throughout the city limits and 

urban growth boundary.   The ’07– ’08 study data indicated consistently that roofs throughout the 

City of Klamath Falls and surrounding area were incurring actual average loads on the roof of 24-

to-32 psf, and significantly higher where drifting occurred.  

Therefore, with a 40psf minimum (SLground), the ground snow load modifiers available in the Snow 

Load Analysis for Oregon, Third Edition (December 2007) will bring design loads (SLdesign) more 

in line with the actual observed roof conditions. 

We had similar snow years ’92-93 & ’95-96, so it appears that we are approaching current code 

snow loads about every 10-12 years (10 yr storms).  These earlier storms also resulted in 

catastrophic roof failures.  In one case during the ‘95-’96 snow year a high school gymnasium was 

lost to catastrophic roof failure due to overstressed snow loads.  This same High School had to be 

evacuated because a glulam beam was failing (not catastrophically but over stress in shear & 

deflection) under the snow load of ’07– ’08 snow year.  We can site numerous other cases of 

overstressed induced cracking from these snow events.  

In order to protect the citizens of Klamath County, we strongly urge that the minimum (SLground) be 

set at 40psf throughout Klamath County.  We would be glad to furnish the full report from the ’07– 

’08 study upon request. - Allan Brown, 

Klamath County Building Dept. 

 

This is not something that can be changed on the map.     

 

1.2a The precip/snowfall relationship would appear to provide a reasonable ground snow 

load for the Cascades from Crater Lake to Mt. Hood but creates extremely erratic results 

along Coast Range and Siskiyou Mtns.  –DM 
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1.2b Mtn peaks on south end of Kalmiopsis west of Cave Junction range in elevation from 

4000’ to 4660’.  These loads increased from 200 psf on old map to 

429/490/500/674/920/814. -DM 

 

1.2c N. side of Sugarloaf Mtn at 3500’ increases sharply from 6 psf to 228 psf east of Gold 

Beach. -DM 

 

1.2d N. end of Kalmiopsis at 4000’ went from a range of 50 psf to 100 psf to 15 psf to 30 

psf.  Yet Flat Top Mtn at 4284’ on Illinois River jumps to 462 psf. -DM 

 

1.2e The 3500’ rim above the Rogue River Canyon is 30 psf or less whereas Bear Camp 

Mtns at 5000’ increased from less than 100 psf to 616/618/606/793. -DM 

 

1.2f Mt Bolivar at 4319’ at convergence of Coos/Douglass and Curry Counties increased 

from 65 psf to 223 psf but crashes to 21 psf at Gold Mtn at 3518’, 4 miles north. -DM 

 

1.2g Coast Range between 1500’ to 2000’ along Coos County line ranges from 15 psf to 30 

psf yet Mt. Gurney between Sitkum and Reston at 2700’ is 102 psf. –DM 

 

Have gone back to snowfall as the predictor grid.  Results should be much better in the Coast 

Range.  

 

1.2h 3000’ mtns around Myrtle Creek/Canyonville/Riddle and Quines Creek is 10 psf to 25 psf. 

Elevation only influences loads south of Glendale, not north. –DM 

 

Snowfall grid is off in this area ï modifications made.  

 

1.2i Sexton Mtn at 3700’ is 124 psf and King Mtn at 5000’ is 138 psf.  Seem to overly influence this 

area with over 100 psf loads at 1500’ at Wolf Creek and Sunny Valley.  A large area from Grave 

Creek to Wimer is heavier than comparable elevations north/south/east due to station values at 

Sexton/King. –DM 

 

Agreed.  The 4-km DEM does not resolve Sexton Summit, giving it a low elevation with high 

observed snowfall.  The result is that other low elevation sites in the area also received high 

snowfall.  Lowered snowfall in many lowland pixels to bring down snow load values.  

 

1.2j All points of elevation between Grants Pass to Cave Junction to Williams to Applegate Lake to 

Ashland to Lost Creek Dam and Butte Falls, are below 20 psf for elevations that range between 

2000’ and 4500’.  Including Grizzly Peak east of Ashland at 6000’. –DM 

 

Snowfall grid is off in this area ï modifications made.  

 

 

1.2k Siskiyou Pass at 5200’ is 42 psf and Mt. Ashland interchange at 4700’ is 19 psf and Hilt is 20 

psf.  There was more snow on the pass last winter than this, let alone a 50 yr snow return. -DM 

 

Snowfall grid is off in this area ï modifications made.  
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1.2l Grizzly Mtns between I-5 and Klamath Rivers and Hwy 66 are 4500’ to 5500’ with loads of 10 

psf to 44 psf.  Way too low.  Elevation is similar to Hyatt Lake at 101 psf. –DM 

 

Snowfall grid is off in this area ï modifications made.  

 

1.2m Howard Prairie to Fish Lake to Lake of the Woods to Fourmile Lake looks good but Mt. 

McLoughlin at 9495’ does not even create a dimple on the contours.  Snow loads are higher at Mt. 

Harriman at 8000’?  Yet Aspen Butte does not show comparably at 8000’. -DM 

 

Coarse grid map does not see Mt. McLoughlin.  

 

1.2n Much of the area in N. Jackson County above Lost Creek Dam is between elevations 3000’ to 

5000’ with snow loads at 12 psf to 53 psf.  Too low.  Similarly in the foothills around Butte Falls at 

38 psf. –DM 

 

I am not seeing such low values there.  Maybe I donôt have the right place.  

 

1.2o Not enough snow gradient between Klamath Falls at 23 psf and Hogback Mtn ridge at 41 psf.  

All too low.  Especially along the lake to Chiloquin in the 30s to 40s.  Similarly in the hills around 

Sprague River/Beatty/Bly to Drews Reservoir from 7 psf to mid-30s with no accounting for rise in 

elevation.  It is my experience that even modest rises in elevation of 1000’ to 1500’ above desert 

have extraordinary snowfall in this area.  Same is true around Bonanza/Malin/Merrill/ Keno/Gerber 

Reservoir. –DM 

 

Coarse grid does not see a lot of the terrain you discuss.  Ridge to the west of Klamath Falls now at 

about 60 psf.  We have no data to substantiate steep rises in 50-year snowload with small rises in 

elevation.  

 

1.2p It is my opinion that rain shadow and precipitation are poor gauge of snowfall in relation to 

elevation along Coast Range and Siskiyou Mtns and Fremont Forest. –DM 

 

Have gone back to snowfall as the predictor grid.  

 

1.2q It is my opinion that 4 km grid cells mask adjacent topographical elevation gradient such as 

Sexton Mtn, Detroit Lake, Santiam Pass, and Black Butte. –DM 

 

Agreed.  

 

1.2r Santiam Pass Station was 208 psf now it is 481 psf at 4751’ on Hwy 20.  Old map value of 275 

psf is now 462 psf. –DM 

 

Correct, Santiam Pass is now about 450 psf, based on new data, which appears accurate. 

 

1.2s Idanha went from 70 psf to 154 psf at 2000’.  To high, probably was good at 70 psf. –DM 
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Extremely snowy SNOTELs at Little Meadows and Daly Lake (2007 event) were having a strong 

impact on snow load in this area.  Mean 1961-90 snowfall map does not show these areas as so 

extreme.  Revised snowfall map to show these SNOTEL sites as having locally higher snowfall 

values.   This helps isolate those extreme values to locations near the SNOTELs.  The result is lower 

snow load estimates for other locations nearby.   

 

1.2t Breitenbush at 3000’ went from 120 psf to 220 psf. Probably closer to 120 than 220. –DM 

 

Coarse grid snowfall map does not resolve this valley well, but new value is lower.   

 

1.2u Elkhorn Valley at 1500’ went from 50 psf to 171 psf?  Too high. –DM 

 

I donôt know where this is. 

 

1.2v 4000’ mtns N of Detroit that ranged from 100 psf to 200 psf now are 300 psf to 447 psf.  300 

maybe but 400 plus should be at 5000’, not 4000’. –DM 

 

New values do not exceed 250 psf.  

 

1.2w 3000’ mtns S of Detroit that ranged from 100 psf to 200 psf on W slope of Cascades are now 

 250 psf to 350 psf. 250 maybe but 350 sounds quite high. –DM 

 

Little Meadow SNOTEL (4000ô) is 371 psf, so values can be quite high.  The 2007 event was really 

big, here. Have tried to isolate this area so the effects are not widespread.  

 

1.2x How can Wicopee at 2881’ be 122 psf while Railroad Overpass at 2680’ is 38 psf on Hwy 58?

 I believe Railroad Overpass is bogus. –DM 

 

Agreed.  Have removed Railroad Overpass from station data. 

 

1.2y On Hwy 97 between LaPine and Sunriver, the snow load jumps from 58 psf to 77 psf to 54 psf 

with no change in elevation or geographical explanation. –DM 

 

Area has been fixed to reflect a more even distribution along 97.  

 

1.2z Elevation changes above Prineville along Hwy 26 remain below 30 psf all the way to Mitchell 

when it previously was above 50 psf.  This pass gets snow, 30 is way too low. - Douglas S. Meltzer, 

Snow Load Committee 

 

On the old map, the pass gets about 73 psf at the high point on hwy 26.  On the new map, the 

maximum is about 78 psf. 

 

1.3a The surrounding area around Parkdale has snow loads consistent with what we would expect 

based on the station values, but there is a drop in the snow load right at Parkdale. One site is about 

8psf is lower and the other site is 18 psf lower than what we would expect. Both have have snow 

load records that have exceed or match the cell values over their record history. Is there away to pull 
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the cell values up to around 32-34psf at Parkdale 2 and 70psf at Parkdale combined. -   Jacob 

Baglien,  Snow Load Committee 

 

The snow load value at Parkdale 2 N looks suspiciously low.  It is lower than Hood River, at a 

lower elevation, and half as high as Parkdale Combined, just to the south. I have removed the 

station from the dataset.  

 

1.3b I believe the precip, snowfall or just the drop in elevation is causing that strange dip in 

snowload in Parkdale.  The drop down to 22 psf about 5 grids to the east of Parkdale is also 

strange.  I don’t think there’s a drop in elevation in that area (hard to tell without decent lat/long 

information!!!!), so I’m guessing that’s also due to precip or snowfall data.  We did have these low 

spots on the old 2007 map.  Are there precip/snowfall maps that we can look at? – Tonya Halog, 

Snow Load Committee 

 

Parkdale 2N removed.  The area 5 grid cells east of Parkdale is in the major rain shadow produced 

by the Cascades.  It should be very low.  You can view the DEM in the map server and see the 

elevations (albeit at a much higher resolution then the map).  

 

1.4 I’m not sure why one area of La Pine is 25psf higher than on either side of it.  There’s no big 

hill there or anything.  - David K. Pedersen, Deschutes County Building Official 

 

This area has been fixed. 

 

1.5 Sunset Summit, (45.79, -123.45) cell values are as high as 329 psf, ODOT data shows 62, 

mapped value seems unreasonably high. – Dmitri Wright, Snow Load Committee 

 

Snowfall grid is off in this area ï modifications made.  

 

1.6 David Douglass Summit, (45.9, -123.68) cell values are as high as 133 , ODOT data shows 25, 

mapped value seems unreasonably high. – Dmitri Wright, Snow Load Committee 

Snowfall grid is off in this area ï modifications made.  

 

1.7 Saddle Mountain Site shows 249 psf, new map shows 179, site is near cell center, mapped value 

seems low – Dmitri Wright, Snow Load Committee 

 

Saddle Mountain SNOTEL in our station dataset shows 179 psf.  The revised map is 172 psf.  

 

1.8 Lower Nahalem Valley, (45.74, -123.85) several cells are zero, seems inappropriate for this 

area. Tillamook Valley shows 4, 5 and 6 psf – Dmitri Wright, Snow Load Committee.   

 

Area has been fixed.  

 

1.9 Ground snow load values for the stations at Brightwood, Zigzag and Estacada 24 are low. 

Realistic ground snow load values are closer to the values provided in Snow Load Maps we have 

been using in the past. - Ravi Mahajan, Clackamas County Building Dept 
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We donôt know what values were used in the past, nor do we have any basis for changing the 

current station values.   

 

1.10 In Clackamas County jurisdictional area, ground snow load value changes very quickly as you 

move eastward. The number of stations selected for snow load mapping does not do justice and I 

feel we need more stations to provide a more realistic snow load value in our region. - Ravi 

Mahajan, Clackamas County Building Dept 

 

The station values used are the result of an exhaustive study by SEAO to locate and use as much 

data as possible.  

 

1.11 Snow accumulation difference between Detroit and Detroit Dam is confirmed by an 

experienced snow plow driver for Highway 22 – Tom Shamberger, Marion County Public Works 

 

1.12 Otherwise, the values seem more reasonable than the old (2007) snow map - David K. 

Pedersen, Deschutes County Building Official 

 

 

1.13 Ground snow load values for stations located in the Mt Hood area are realistic and they are 

helpful.  - Ravi Mahajan, Clackamas County Building Dept 

 

 

2. Mapping Resolution 

 

2.1 I am still concerned as to what can be done to address areas where there are known differences.  

These locations where there are known differences not being picked up by the grid (or addressed by 

the software) on the map, really does concerns me.  I really feel for this map system to work 

correctly it needs to address these odd spots for the design engineers without involving the building 

officials in those areas.   The after-the-fact corrections are not good ones.  The maximum values are 

not the point at this time for me, but the fact that these locations seem to be over looked by the 

software – Gary Nielson, Washington County Building Department – Editorôs note: I think he is 

referring to the hills in the populated areas of Washington County that do not show up on the map.  

Some of these are listed below. 

 

Nothing can be done about insufficient resolution under this contract.   

 

2.2 The resolution is low for a project at Mount Bachelor - David K. Pedersen, Deschutes 

County Building Official 

 

Agreed. 

 

2.3 Wilson River canyon (45.59, -123.54), cell values are 180+ psf, not good for canyon 

bottom snow loads – Dmitri Wright, Snow Load Committee 

 

Snowfall grid is off in this area ï modifications made.  
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2.4 Cooper Mountain, (45.45, -122.87) elev 774 ft., cell value 12 psf, small peak seems to be 

skipped – Dmitri Wright, Snow Load Committee 

 

2.5 Western Bald Peak, (45.34, -122.95) elev 1100 ft., cell value 12 psf, narrow ridge seems 

to be skipped – Dmitri Wright, Snow Load Committee 

 

2.6 Portland West Hills, (45.56, -122.79) elev 1100 ft., cell values 17 psf, may be low, lots 

of homes in the area. – Dmitri Wright, Snow Load Committee 

 

2.7 South Salem hills do not show up with significantly higher loads on the map. - Tom 

Shamberger, Marion County Public Works 

 

These all appear to be the result of a grid that is too coarse to meet expectations.  

   

2.8 As a possible solution to the resolution issue, would it be possible to create a grid that lists the 

gradient value (psf of snow per foot of elevation), rather than the load value?  The proposed lookup 

tool could then look up the elevation and gradient value for a given lat and long, multiply them, and 

return the load value.  This would pick up the effects of changes in elevation that are too small to be 

reflected in the 4 km grid load values. – Dmitri Wright, Snow Load Committee 

 

It would take a new contract and substantially more funding to determine if this is a viable course 

of action.  

 

3. Map Clarity and Useability 

 

3.1 Is it possible to type in an exact latitude and longitude to pinpoint an exact ground location like 

on the USGS seismic mapping? – Steven Judson, Oregon BCD 

 

Yes, we have added this capability.  However, the snow load value returned is only as precise as the 

resolution of the snow load grid, which is approximately 3 km x 5 km (4 km on average).  

 

3.2 The lat/long is currently displayed in whole degrees. It would be really helpful to have the 

lat/long displayed down to 3 or 4 decimal points. – Tonya Halog, Snow Load Committee 

 

Agreed, this has been fixed.  

 

3.3 The Summit Guard and Government Camp Coop coordinates are on top of each other and you 

can't view either name. Please offset the sites so both sites are visible and easier to review. 

Government camp is about 100ft higher in elevations. -   Jacob Baglien,  Snow Load Committee 

 

We have moved the labels to make both names visible.  

 

3.4 The Marion Fork Fish Hatchery (COOP) and Marion Forks (Snow-tel) station values are on top 

of each other based on the coordinates. Please separate the Marion Forks site, because both sites 

snow loads don't match each other and they both have record data through 2009 (the COOP site is 

45 pounds to high and the Snow-tel is 14 lbs to low). Place Marion Forks Fish Hatchery at 

44.6122,121.9487 based on OR Dept of Fish and Wildlife location of the fish hatchery and Marion 
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Forks (Snow-tel) at 44.60,121.9667 based on review of the online station. Also, this explains the 

drop in the snow load right at these locations and the new coordinates may change your model 

slightly. -   Jacob Baglien, Snow Load Committee 

 

Stations moved.  

 

 

3.5 Cascade Locks vanishes under whited out portion of Washington as you zoom in, so it makes it 

difficult to review. -   Jacob Baglien,  Snow Load Committee – 

Fixed.  

 

3.6 Is it possible to have the snow loads interpolated as you move the cursor across from one point 

to another.  I couldn’t figure out how to get the query to tell me the snow load at a specific location, 

it only gave me the information for the snow data collection points.  – Steven Judson, Oregon BCD 

 

If you turn on snowload GRID values, you can see all the gridded values on the map.  

 

3.7 Some things that would be helpful from a user’s standpoint would be to add roadway 

designations such as I-5 or SR20 to the roadways shown.  Also it would help to have the county 

names shown on the map. – Steven Judson, Oregon Building Codes Division (BCD)  

 

These have been added.  

 

3.8 I am sure somewhere on the map there would be a statement about the minimum design snow 

load being 20/25 psf versus the station values of 8psf/ 11 psf etc shown on this map. I like this web-

based map and wish more data from more stations in the higher altitudes is added to the map. 

Thanks ravi  - Ravi Mahajan, Clackamas County Building Dept 

 

This is not an issue for the mapmaking team.  
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APPENDIX C 

An Alternative Method for Mapping Snow Load in Oregon 

25 October 2011 

 

Note:  The method described here was used in the preparation of the draft snowload map, but was 

susbsequently abandoned after reviewers noted issues in the Coast Range.  The final map used 

snowfall alone as the predictor variable.  

 

Introduction 

The interpolation of the 50-year snow load with PRISM currently uses a 1961-1990 mean annual 

snowfall grid as the predictor in the local regression function developed at each grid cell.  This 

snowfall grid was developed with PRISM, appears in the US Climate Atlas, and is the best available 

representation of mean snowfall conditions in Oregon. Overall, mean annual snowfall is highly 

correlated with 50-year snow load, and using mean annual snowfall as the predictor produces 

excellent results, with some exceptions that were investigated below.  

The 50-year snow load station database for Oregon was updated by SEAO in anticipation of the 

present mapping work.  As new years of data were added, the 50-year snow load value at many 

stations increased.  This was mainly the result of the inclusion of winters such as 2007-2008 in the 

database.  This winter was unusually cold and snowy, and was characterized by lower-than-normal 

snow levels.  Stations at middle elevations in climatologically wet areas saw their snow load 

values increase perhaps more than others, because much of the winter's precipitation, which 

normally falls as a mix of rain and snow, fell largely as snow, allowing a record-breaking snow 

pack to develop.  Examples of such stations are shown in Table 1.  When regressed against the 

mean annual snowfall grid in PRISM, the 50-year snow load at these stations falls above the 

regression line, indicating that their 50-year snow load values are unusually high given their 1961-

90 mean annual snowfall.   

Table 1.  Examples of SNOTEL high-precipitation stations at middle elevations with 50-year snow 

load values that are unusually high for their elevation. 

ID Name Elev (m) Longitude Latitude 

50-Yr 

Snow 

Load 

(lbs/ft2) 

1971-2000 

Mean 

Annual 

Precip 

(in.) 

21D33S Blazed Alder 1112 -121.856 45.4283 437 150 

22D02S North Fork 932 -122.003 45.5503 335 146 

22E09S Little Meadows 1225 -122.226 44.6131 371 113 

 

An Alternative Method 

An attempt to adjust the predictor grid to better reflect these unusually cold, high-snow pack 

conditions at middle elevations was made by multiplying the mean annual snowfall grid by a 

PRISM 1961-90 mean annual precipitation grid (termed snowxppt), then scaling appropriately.   

This process had the effect of preferentially increasing the predictor grid values at middle elevations 

in climatologically wet areas, those same areas most affected by an unusually cold, snowy winter.   

The result was locally improved PRISM regression functions in these areas, and hence, locally 
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improved predictions.  Figure 1 shows a PRISM regression function on the western slope of the 

northern Oregon Cascades, in the vicinity of Blazed Alder and North Fork SNOTEL stations.  

When mean annual snowfall is used as the predictor grid (left panel), the regression function is 

weak (R
2
 = 0.156), because Blazed Alder and North Fork fall well above the fitted regression line.  

When snowxppt is used as the predictor grid, the regression function is much stronger (R
2
 = 0.833).   

On the western slope of the central Oregon Cascades, the result is a better fit in the vicinity of Little 

Meadows SNOTEL site (R
2  

= 0.323 for snowfall vs 0.591 for snowxppt), although the station still 

falls above the fitted regression line (Figure 2).  

 
Figure 1.  Comparison of PRISM local regression functions between 50-year snow load and mean 

annual snowfall (left panel), and the product of mean annual snowfall and mean annual 

precipitation (right panel) on the western slope of the northern Oregon Cascades.  
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Figure 2.  Comparison of PRISM local regression functions between 50-year snow load and mean 

annual snowfall (left panel), and the product of mean annual snowfall and mean annual 

precipitation (right panel) on the western slope of the central Oregon Cascades. 

 

Table 2 shows jackknife cross-validation errors for the three SNOTEL stations.  Cross-validation 

statistics were calculated by omitting each station one by one from the dataset, predicting in their 

absence, then replacing each station back into the dataset.  Using snowxppt as the predictor grid 

reduced cross-validation errors significantly.   
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Table 2.  Jackknife cross-validation statistics for three middle-elevation SNOTEL stations.  Snow 

load values were predicted with PRISM in each station's absence.   

   
Snowfall Predictor Snowxppt Predictor 

ID Name 

Observed 

50-Yr 

Snow 

Load 

(lbs/ft
2
) 

Predicted 

50-Yr 

Snow 

Load 

(lbs/ft
2
) 

Difference 

(Pred-

Obs) 

Predicted 

50-Yr 

Snow 

Load 

(lbs/ft
2
) 

Difference 

(Pred-

Obs) 

21D33S Blazed Alder 437 324 -113 482 45 

22D02S North Fork 335 164 -171 266 -69 

22E09S Little Meadows 371 142 -229 170 -201 

 

Overall, cross-validation error statistics for all stations in the dataset improved slightly.  For all 

stations, the cross-validation bias (mean of the signed differences between prediction and 

observation) was reduced from -1.07 to -0.85 lbs/ft
2
 by using snowxppt as the predictor grid, 

indicating that the snowxppt method is slightly less biased than the snowfall method.  The cross-

validation mean absolute error (mean of the unsigned differences between prediction and 

observation) fell from 17.77 to 15.87 lbs/ft
2
 by using snowxppt as the predictor grid, indicating 

overall greater predictive capability of the snowxppt method.  The correlation coefficient (R
2
) 

between cross-validation predictions and observations also rose slightly from 0.884 to 0.917 by 

using snowxppt as the predictor grid.  

Finally, because the snowxppt predictor grid emphasizes precipitation regime as well as snowfall, 

the wettest areas of the state, namely small areas of the Coast Ranges in northwestern and 

southwestern Oregon, are predicted to have very high 50-year snow loads under this method.  These 

areas receive an average of 200 inches or more of precipitation each year, and elevations range from 

700 to 1300 m-asl (2300-4260 ft).  50-year snow loads of 400 to as high as 800 lbs/ft
2
 are predicted 

for these areas, with the reasoning that these areas will receive extremely large amounts of snow 

during winters when the snow level is consistently low and precipitation is high.  Unfortunately, the 

predicted snow load values cannot be corroborated, because these areas are remote and not sampled 

by measurements.   

 

Conclusions 

The snowxppt method seems to do a better job of simulating the 50-year snow load patterns than the 

snowfall method, especially in wet, middle-elevation regions where the average snow pack is not 

particularly large, but where the potential exists for an extremely large snow pack to accumulate 

during unusually cold, high-precipitation winters.  The snowxppt method adjusts the predictor grid 

for precipitation regime, and thus better captures the additive effect of low snow levels and high 

precipitation, with the result that more precipitation than usual falls as snow rather than rain.  The 

method predicts very high snow load values in small, very wet areas of the Coast Range, but these 

values cannot be corroborated due to a lack of measurements.   
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APPENDIX D 

Internet Map Server Users Guide 

 

Getting Started with the Snowload Mapserver  

The mapserver will initially load with a view of the Portland to Mount Hood area. The snowload 

grid label values are automatically set to be on when you first view the map. If you do not want to 

view the labels you can turn them on or off by selecting the check box in the legend for “Snowload 

GRID values”. At this zoom level the snowload grid value labels are visible and turned on, 

however, if you choose to zoom out to a view which shows the whole state the grid labels default to 

off to avoid clutter. As the user you can zoom in or out and you can choose to turn on or off any of 

the layers in the legend. 

Many of the mapserver controls have mouse-over, pop-up help boxes that provide a brief text 

description or help file. The following is a summary of the controls. 

The Legend: 
The legend appears to the right of the map window and includes all the layers that are available for 

viewing.  

The check boxes allow for selecting individual layers for viewing so that you can turn on or off 

layers of interest. If you click on the  plus symbol next to any of the layers, it will expand to 

display the legend and symbology for that layer. 

If you click on the  minus symbol next to any of the layers, it will contract so that the legend for 

that layer is no longer visible. 

  

Quick Zooming and Panning: 
The Zoom Control may be used as a means of quickly zooming in or out, just use the left 

mouse button to select and hold the  arrows while sliding for a plus or minus zoom 

level. 

  

  

  

  

The overview window shows your location and zoom level within 

the base map, as indicated by the red box in the screenshot shown 

on the left.  

This window can be used to maneuver or jump from area to area 

within the map. To move to a new area of interest, either drag the 
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red box to a new location, or just point with the mouse in the overview window on the locator map 

and then click, the map will “jump” to the new area of interest. 

  

  

  

Map Tools: 

The   “Zoom to Full Extent” button will return the map to its original configuration. 

 

The   “Zoom in” will activate the mouse  Zoom-in feature. The Zoom-in feature will allow 

you to either left click and release or left click and drag a box around the desired area to be zoomed 

to. When you release the left mouse button, the map will zoom to the chosen extent. 

 

The   “Zoom out” will activate the mouse  Zoom-out feature, working in a similar but 

inverse fashion to the Zoom-in button. 

 

The  “Pan” button, when selected, allows you to left click and hold to drag and reposition the 

map to a new area at the existing zoom level. Additionally if you wishe to pan (while holding any 

tool) this can be accomplished by right clicking and holding down the mouse button to access the 

panning tool, allowing you to move the map. 

  

To query the station data make sure that the checkbox in 

the legend is selected for displaying the stations, then 

select the “Query” button. When the query is selected a 

bright green box will show up at the top of the map 

indicating that the query is active. You can view the 

station values by using a “mouse over” (position the mouse pointer over the station without 

clicking), and this will open a dynamic window that displays the values for that station. As you 

move the mouse pointer across any station icon in the map, you need to hold the mouse still for a 

brief period for the query to retrieve the station values.  

To view the actual snowload grid values, select the checkbox in the legend called "Snowload GRID 

values". The map will only display the grid values as a label. 

Links at the top of the page: 
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PRISM Group Logo: Located in the upper left of the page within the black area of the frame will 

take you to the PRISM home page at Oregon State University 

Documentation: Located in the upper center of the page within the black area of the frame will 

launch a page that has links to two documents. 

¶ Introduction – A description and introduction to the data and the mapserver. 

¶ Users Guide – “This document” provides a description of the map and how to use the map 

tools. 

Provide Feedback: the provide feedback link is at the top of the webpage above the map, 

positioned in the black area of the frame, opens a form that lets you submit feedback on the data 

you are reviewing. Your email address is required in the form. 

 

 

 


