
2017 Water Projection 
• Current Year and how we got here… 

• The SNOTEL network and current conditions 

• Water supply outlook - SWSI 

• Past work modeling work and information learned 

• GIS analysis from last fall about analysis of sites  

• Q&A during the discussion 

 

Ron will discussion 2017 water supply, shortages, surpluses and how the 
department (and users) works with stream gauge data, reservoir fill and 
snowpack peak to predict water supply.  

The department is using the WR basin as a system optimization model to 
look at data gaps and where future SNOTEL sites might be needed for 
refining data. Opportunities with NRCS for financial partnering on more 
SNOTEL sites in our area.  

 

   

Ron Abramovich 

Water Supply Specialist 

Snow Survey 

 Boise, Idaho 

Wood River Water Collaborative Meeting 

Wednesday, March 15,  2017 at 1:00 p.m.  

The Nature Conservancy 

http://www.nrcs.usda.gov/
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3/ 9 /2017 



Analysis of 

Streamflow 

in Strong  

El Nino 

Years (SE) 

like 2016 



Analysis of 

Streamflow 

for a year like 

2017 that 

follows a 

Strong El 

Nino Year 



Siberia Is Being Clobbered With Snow 
Already, and That Could Mean a Harsher 
U.S. Winter Ahead 
 
By Jonathan Belles Published Nov 4 2016 
02:43 PM EDT  weather.com 

Russia Could Have Huge Impact on U.S. Winter 
 
A look at how snow in Siberia affects the U.S. 
and why it’s looking like the eastern and central 
United States will have a cold, snowy winter.  

 

 

https://weather.com/news/weather/news/
snow-siberia-russia-united-states-cold 
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SNOTEL 
October 
Precipitation 
 
78 SNOTEL sites in 
Idaho 
  
118 in Idaho Data 
Collection Office 
(DCO) monitoring 
area: Spokane to 
Pinedale to 
Jarbidge 



November 
Precipitation 







February 
Precipitation 
Record High 
 
Scale is 
>500% 
 
This changed 
the water 
supply 
outlook for 
this year 



February 
Snow 
Water 
Equivalent 
(SWE)  
Change 



End of 
February 
Snow Water 
Content  
 
at over 800 
SNOTEL 
sites & about 
100 manually 
measured 
snow 
courses 
 



Dollarhide Summit SNOTEL Site Before & After the Fire 



Big Lost Basin 2 station mid-elevation snow index  

 

Copper Basin & Dry Fork snow course index is the 

3rd highest for 1961-2017 period 

Manual Snow 

Course 

Measurements 





Water Supply Forecasts 



March 1, 2017 

Snowpack 

 
Includes SNOTEL & 

Snow Courses 

 

Monthly 

comprehensive 

analysis done each 

month 



March 1 March 1 Idaho Snow Index Summary 



2006 









Basin or Region

Mar 1 to 14 

Precipitation as 

% of Monthly 

Total

Oct 1 to Mar 

14 as % of 

Annual Total

NORTHERN PANHANDLE 73 85

SPOKANE 89 81

CLEARWATER 101 74

SALMON 82 74

WEISER 99 81

PAYETTE 105 89

BOISE 97 103

BIG WOOD 61 114

LITTLE WOOD 44 106

BIG LOST 41 103

LITTLE LOST, BIRCH 28 76

MEDICINE LODGE, BEAVER, CAMAS 24 66

HENRYS FORK, TETON 84 94

SNAKE BASIN ABOVE PALISADES 91 98

WILLOW, BLACKFOOT, PORTNEUF 44 92

SNAKE BASIN ABOVE AMERICAN FALLS 76 95

GOOSE CREEK 29 78

SALMON FALLS 21 74

BRUNEAU 22 78

OWYHEE 33 78

BEAR RIVER 48 93

Idaho SNOTEL Precipitation Summary Report as of Mar 14, 2017



Warm weather is 

causing snow 

plugs in 

precipitation 

gages to fall in 









Surplus Above  350 KAF 

Big Wood  Basin below Magic Reservoir Surplus  
350 KAF with 1,500 cfs release from the dam 



Idaho Surface Water Supply Index Ag Shortage & Surplus Thresholds 
Basin  Ag Shortage Threshold Surplus Threshold 
 
Big Wood   275 KAF  350 KAF with 1,500 cfs release from the dam. 
 
Boise Basin               1,500 KAF  2,200 KAF with a flow > 6,000 cfs passing the Glenwood gage for more 
     than 5 days and approaching 25 days is considered the surplus threshold. 
 
Little Wood              50-60 KAF  70 KAF was determined as the surplus volume based on the 
     reservoir capacity of 30.0 KAF and potential to fill the reservoir. 
 
Owyhee   575 KAF  950 KAF with a flow greater than 1,800 cfs for 8 or more days meets 
           (updated value) the surplus threshold. 
 
Oakley    50 KAF  60 KAF was determined as the surplus volume based primarily 
     on the reservoir capacity of 76.6 KAF and the ability to rent 
     water when volumes are above 60 KAF.  
 
Salmon Falls                 110 KAF  180 KAF was determined as the surplus volume based primarily 
     on reservoir capacity of 182.65 KAF and potential to fill the reservoir. 
 
Payette  Shortages not common 1,400 KAF based primarily on 2015 total water supply. 
 
Not completed:  Snake at Heise,  Teton,  Big Lost,  Little Lost,  Bear 



Surplus 
above 
350 KAF 

Big Wood  Basin below Magic Reservoir Surplus  
350 KAF with 1,500 cfs release from the dam 



Surplus 
above 
350 KAF 





Estimated Surplus above 
6,800 KAF based on flow 
> 21,000 @ Blackfoot 



Magic Reservoir Monday March 13,  

March 15, 2017 

level 102,541 

inflow 661 cubic feet per second 

outflow 577 cubic feet per second 





Wood and Lost River Basins 

•Big Wood River | Camas Creek | Big Lost River | Little Lost River 

•Snow-Stream Comparison: Big Lost River and Lost Wood Divide SNOTEL  

•Big Wood River at Hailey Snowmelt Streamflow Peak Forecast   - updated 1-2 times/week  

•Little Lost River Enhanced Snowmelt Runoff Model (SRM) - this ated  

 

http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/recession/big_wood.pdf
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/recession/camas.pdf
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/recession/big_lost.pdf
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/recession/little_lost.pdf
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/snow-stream/biglost_halfmelt.gif


Lets try to find 

similar snow & runoff 

years 













Big Wood Basin Key Indicators 

 

Dollarhide Summit  - Key Site  represents high snow on north 

facing slopes.  

 

Point data that represents 160 square miles of the 640m2 in Big 

Wood basin / model. 

 

Key Snow Precipitation 

Indicators 

Dollarhide Summit --- If you have snow on the pillow, you can still have another streamflow increase. 

 

Galena Summit SNOTEL Site --- No Snow No Flood 

Big Wood River has never been at flood stage, 4100 cfs, after Galena Summit melts out.  

 

Key Precipitation Relationships: 

 Big Wood Basin: need 3/4 inch to prime soils & 1/3 inch the  next day to produce runoff 

Dollarhide Summit SNOTEL 8420 feet 



1. Estimating timing of snowmelt peak streamflow using 

snowmelt relationships at SNOTEL sites    

 (Kara Ferguson & Dr. Jim McNamara) 

 

2. Estimating critical flow magnitudes using SNOTEL data   

 (Becca Garst & Dr. Jim McNamara) 

Day of Allocation Prediction for the Boise, Payette & Upper Snake 

Partnerships between NRCS & BSU 



Snow to Flow Relationships 

that should be in  

Operational Use in 2017 

 

• Moyie River at Eastport ID  

• Lochsa River nr Lowell ID  

• Selway River nr Lowell ID  

• MF Salmon River at MF Lodge ID  

 

• Boise River nr Twin Springs ID  

• SF Boise River nr Featherville ID  

• Big Lost River at Howell Ranch ID 

 

• Bruneau River nr Hot Springs ID  

• Owyhee River nr Rome ID  

• Salmon Falls Creek nr San Jacinto 

 

• Teton River nr Driggs ID  

• Snake River at Flagg Ranch WY  



NRCS Partnership with 

Idaho Water Resource Board  

 

 

Primary Goal:  

 

GIS watershed analysis to assist in 

determining data collection needs, data 

voids and need for mid-elevation snow 

measuring stations with the hope to 

improve streamflow forecasts. 

 

Agreement Signed. 

 

Will work with IASCD to complete analysis. 

 

Partnerships! 



Additional maps not pictured: 

roads, land ownership, land cover 

 

 

Irrigated Acres from IDWR: 

•   4,000 acres above Hailey 

• 18,000 acres between Hailey &   

 abv Magic Reservoir 

• 85,000 acres below Magic 

 Reservoir 

 

• 107,000 acres total acres 

 irrigated 

Note – upper elevation white area along basin 
divide is not represented by a SNOTEL site    



Notes: existing sites generally capture zone of highest precipitation. Mid-elevation zone could be added to characterize early 
melt contribution and rain/snow border; high elevation zone could be characterized through integration of remote sensing. 

Big Wood 
Basin 

The 7,000-8,000 foot 
elevation band is the 
largest precipitation 
zone accounting for 
over 8% of total 
precipitation. 



Note: chart not automated; SWE/aspect info overlays BAGIS elevation curve. Recommend separating SWE/elevation in a separate chart. 

Big Wood Basin 

Greenhorn Gulch elevation 
5,500-7,500 ft depending 
upon site location 





Information Learned in Big Wood Basin: 

1) The Big Wood is a well instrumented basin. 

  

2) Forecast skill is already very high.  For example, for the April forecast of April-July 

volume, the jackknife R2 is about 0.8 (R about 0.9). 

 

3) Additional SNOTEL sites in this basin cannot be expected to give any appreciable 

improvement of forecast skill. 

  

4) Forecast error is driven primarily by future weather.  If you look at the SNOTEL 

precipitation data, you will see that there are several years with large amounts in April, May, 

and June.  This is mostly what limits forecast skill, not an insufficient characterization of the 

snowpack. 

 

5) There are other needs / use for SNOTEL sites in these basins besides water supply 

forecasting such as to improve spatial or elevational distribution of sites for simulation 

modeling, soil moisture monitoring,  etc. 



Camas Creek  

 

1) Investigate need for March - July forecast rather than typical April-July forecast as March can 

have substantial snowmelt/runoff. 

 

2) There is less skill in Camas Creek compared to the Big Wood forecast. Camas Creek has 

jackknife R2 of about 0.7.  This is to be expected, given the lower elevation of Camas Creek 

and its large flat area, which adds variability to the snowpack.   

 

3) Forecast accuracy may never be as good as more mountainous areas like the Big Wood basin.  

 

4) Automation of Chimney Creek snow course as a SNOTEL site may be of benefit in this basin.  

 

5) Investigate need for automated weather station / SCAN site in the lower portion of Camas 

Creek basin or Big Wood basin to represent the lower part of the watershed above Magic 

Reservoir.  The nearest AgriMet site is in Silver Creek area. 

  

Information Learned in Camas Creek: 



85th Annual Western Snow Conference 

April 17-20, 2017         Boise, Idaho 

A Joint Meeting with the Weather Modification Association 



Announcement closed Jan 24, on hold 
Start Date Feb 21, on hold 

Announcement closed Jan 24, on hold 
Vacant - retired Dec 31 

Idaho NRCS  
Snow Survey  
Staffing Status 
Jan 25, 2017 



Think Snow!! 
Boulder Mountains, looking SE from Highway 

South of Galena Lodge after Major Snow, 

Rain & Wind Event  January 11-14, 2014 

Keep in mind, when the snow melts this 
year…… The high elevation snow is the opposite 
of last year which had good early season 
snowfall above 8,000 feet. January’s winds 
scoured the peaks with gusts close to 100 mph. 



Photo by Ray Gadd 

Photo taken by Ray Gadd March 11, 2015 looking east over Ketchum in Big 
Wood River valley illustrating lack of snow on south facing slopes.  

Lost-Wood Divide SNOTEL Site 

Questions, 

Comments, 

Discussions 




