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Hungry Flat Snow Course – 03/01/18 
Upper Deschutes Elevation 4400’ 
10” Depth, 1.5” SWE  - 71% Normal 
Last year 5.9” SWE -  281% Normal 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/or/snow/


INTRODUCTION 
• Approximately 50-80% of western water supply comes from 

snowmelt run-off 
 

• Measurement of snow water content for determination of water 
supply has been on-going for over 100 years 
 

• Due to the significance of snowmelt run-off as a major contributor to 
streamflow, the federal government funded a program to measure 
western snowpack and ultimately forecast future streamflows 
volumes 
 

• Snow measurements are conducted using several methods, both 
manual and automated 
 

• Forecasts and numerous other products generated from snow data 
are used for water supply, drought identification, recreation, flood 
forecasting, and many other applications 



COMMON TERMINOLGY 

 
SWE = Snow Water Equivalent, the depth of water in inches if snow was melted 
to liquid 
 
Water Year Precipitation = The amount of precipitation (liquid and frozen) 
Accumulated from October 1 through date of reference.  Water year 2018 is the 
period – October 1, 2017 through September 30, 2018 
 
Streamflow Forecast = A water supply forecast issued on the first of each month 
From January through June.  Refers to the volume of water 
(Thousands of Acre Feet) forecast to pass by a real-time gaging station 
operated by OWRD or USGS. 
 
 





Data Collection Efforts 

 
• Snow Courses: 
 Site maintenance, data collection, quality control and archival 

 

• SNOTEL Sites: 
 Site maintenance/repair, data collection, quality control and 
 archival 
 

• Snow and water supply data analysis, interpretation, and 
dissemination: 
 

 Develop and release state water supply outlook reports 
 

 Handle media contacts and issue news releases 
 

 Work with state and federal entities in assessing/mitigating flood 
 and drought conditions  

 



SNOW COURSES 
155 Snow Courses & Aerial Markers 
 Manual Monthly Measurements: 
 Snow Water Equivalent (SWE) 
 Snow Depth  



Aerial Markers 
Manually 
Measured 
Monthly 
 Data 



SNOLITE SITES 

Air Temperature Sensor 

Satellite Antenna 

Snow Depth Sensor 

Solar Panel 

12 SNOLITE (Automated Aerial Marker) Sites 
Automated Telemetered Measurements: 
 Snow Water Equivalent (SWE) 
 Air Temperature 
 (Max, Min, Current, Average) 
 Snow Depth 



Air Temperature 
Sensor 

Snow Depth 
Sensor 

Snow Pillow Precipitation 
Storage Gage 

SNOTEL 
Automated 
Daily & 
Hourly Data 

Antenna and 
Solar Panel 

156 Automated SNOwpack TELemetry (SNOTEL) Sites 
 Automated Telemetered Measurements: 
  Snow Water Equivalent (SWE) 
  Precipitation (Rain and Frozen) 
  Air Temperature (Max, Min, Current, Average) 
  Snow Depth 
  Wind Speed and Direction* 
  Relative Humidity* 
  Solar Radiation* 
  Soil Moisture and Soil Temperature* 
  *Parameters measured at select sites 



January 13, 2006 

OVER 700 
FORECAST POINTS 
IN THE WEST 

NRCS Forecast Points 

OVER 10,000 
NRCS 

Forecasts 
Issued 

Westwide 

NRCS uses 
statistical 
forecasting 
models to 
relate SWE and 
Water Year 
Precipitation at 
SNOTEL sites 
to USGS or 
OWRD real-
time stream 
gaging Stations 



 

Federal Agencies 
 

• USGS 
• USFS 
• Other USDA 
• USACE 
• USBR 
• National Weather Service 
• NWS - River Forecast Centers 
• NOAA 
• NASA  
• NPS 

 
State and Local Groups 
 

• OWRD 
• ODF 
• ODFW 
• ODA 
• Local Water Managers 
• Irrigation Districts and Companies 
• Municipalities 
• State Water Supply Availability 

Committee 
• State Drought Readiness Council 
• Power Companies 
• University Researchers 
• Avalanche Centers 
• Producers and Ranchers 
• Recreationists and Tourism Groups 

USERS and USES of NRCS Data, Forecasts, 
Products, and Reports 

Irrigation is critical to agriculture 
in the US.  Nearly 50% of the value 
of commodities sold comes from 
the 16% of irrigated cropland. 



2018 Current Conditions 



Statewide SNOTEL Snowpack is 64% of normal 



Statewide SNOTEL Snowpack was 236% of normal 



Statewide SNOTEL Snowpack was 17% of normal 



West-Wide Snowpack – March 15, 2018 



     Willamette Rogue/Umpqua           Klamath 

      John Day Grande Ronde/Powder/Burnt        Owyhee/Malheur 

Water Year 2018 



     Willamette Rogue/Umpqua       Klamath 

      John Day        Owyhee/Malheur 

Water Year 2015 



     Willamette Rogue/Umpqua       Klamath 

      Deschutes        Owyhee/Malheur 

Water Year 2017 



Statewide SNOTEL Water Year Precipitation is 90% of average 



Statewide SNOTEL Water Year Precipitation was 92% of average 



Klamath Basin 



March 1, 2018 



Andy Bryant, NWS Portland 
March 15, 2018 NWS Update 

1 



WY2018 Precipitation thus far 

Source: water.weather.gov/precip/index.php 

Observed Precipitation 
October 1, 2017 – March 13, 2018 

Percent of Average 
October 1, 2017 – March 13, 2018 



February & March (so far) 2018  

Sources: water.weather.gov/precip/index.php & wrcc.dri.edu 

March 1 – 13, 2018 Precipitation - Percent of Average February 2018 Precipitation - Percent of Average 

March 1 – 13, 2018 Temperatures – Departure from Average February 2018 Temperatures – Departure from Average 



Columbia Basin Conditions 
Water Year 2018 thus far 

Source: www.nwrfc.noaa.gov 

Precipitation Temperatures 



Drought Monitor 



March Outlook 

March 14 - 23, 2018  
Forecast Precipitation 

Late-March 2018: Temperature Outlook 

Late-March 2018: Precipitation Outlook 



Outlook for April-May-June 2018 

Image source: www.cpc.ncep.noaa.gov 



Outlook for July-August-September 2018 

Image source: www.cpc.ncep.noaa.gov 



Water Supply Forecasts 

Source: www.nwrfc.noaa.gov  & 
www.cnrfc.noaa.gov  



Water Supply Forecasts 
Owyhee R below Owyhee Dam 



Water Supply Forecasts 
John Day R at Service Creek 



Water Supply Forecasts 
Rogue R at Raygold 



 
 

Streamflow and 
Storage Update 



 





 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Seasonal Forecasts (Feb 9, 2018) 

 
 



Seasonal Forecasts (Feb 9, 2018) 

 
 



Seasonal Forecasts (Feb 9, 2018) 

 
 



 





Declaring a Drought:  Process 

• Declaration by County Commission 
~ with descriptions and observations 

• Water Supply Availability Committee  
~ add details re water conditions 

• Drought Readiness Council  
~ makes recommendation to Governor 

 
Note 1:  Governor can  declare independently 
from this process as well 
Note 2:  State process ≠ Federal process 



Declaring a Drought:  Toolbox 

• Temporary Emergency Water Use Permit – 
expedites processing of a groundwater permit as 
an alternative to an already-existing surface water 
right.  Only granted if water is available. 

• Temporary Transfer –  
expedites processing of a request to change type of 
water use, place of use. or location of diversion. 

• Human or Stock Water Use Preference – 
grants preference over other uses regardless of 
priority date. 
 

 



Contacts and Resources 

 
 
 
 
 
 
 
 
 
 



Thank you. 
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