
Today’s Topics:

• Water Year 2016 Summary: What Happened 
• Snowpack, Precipitation & Water Supply Forecasts

• Fall Precipitation Provides a Great Start for Water Year 2017 

• 2017 Amount Needed for Adequate Irrigation Supplies

• NOAA Outlook, Ocean Temperatures & Analog Years

• Snow Survey Program Information
• NRCS Partnerships with BSU & IWRB
• SWSI Surplus Thresholds
• Program Status

Ron Abramovich
USDA NRCS 

Water Supply Specialist
Snow Survey Boise, Idaho



Presentation will be posted on the Idaho Snow Survey web page:
https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/snow/

In the 2017 Directory:
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/talks/

https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/snow/
http://www.wcc.nrcs.usda.gov/ftpref/states/id/webftp/talks/
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For details and impacts, 
need to look at individual 
sites and magnitude of 
April’s extreme (record) 
melt

Upper Snake 2016 Snow & Precipitation

}
Lost 1/3 of 
snowpack 
during April}



The map above illustrates the effect of unusually warm 
temperatures and a lack of precipitation in April on the snowpack 
across Idaho last month. 

Record and near record declines in snow water equivalent were 
observed at most of the SNOTEL sites from the Snake River to 
the northern Panhandle. 

Sites that normally lose zero to five inches in April lost five 
to 15 inches or more this year! 

A major winter storm across Idaho’s southern border in late April 
added to those snowpacks resulting in a more normal 
progression from winter to summer in that region.  

The early snow melt this year has streams running well above 
normal the last two months; and the seasonal peak flows and 
return to low summer levels are probably two to three weeks 
ahead of the typical pattern. 

From Cover of May 1 Water Report



CUT from May 1, 2016  Idaho Water Supply Outlook Report 

SNOWPACK 

Near normal snowpack covered the majority of Idaho and our monitoring region at the beginning of 
April. The beginning of May tells a much different story as snow melted at a record high rate during the 
month of April. 

This analysis is even more outstanding when you compare the longer term snow course period of 
record as it shows Mores Creek snow course lost 15.3 inches of snow water in April. 

This is the greatest April loss in the history of the snow course, which includes 72 years of data! 

Mores Creek snow course started the month above normal with 32.5 inches of snow water, 104% of 
median, and now has 17.2 inches of snow water on May 1 at 71% of median. 

What’s really interesting about the magnitude of the 2016 April decrease is that the number of 
years with 10+ inches of loss during April occurred zero times from 1945-1986 (42 years) and has 
occurred 9 times from 1987-2016 (30 years). 

Need to better understand Idaho’s climate extremes and what makes your basin flow. 



May 
1

Jackson Peak SNOTEL Boise Basin 7070 feet  

April 2013 Rain on Snow Event – snowmelt rates in Boise basin were at 
record high levels for this time of year melting at an 1” per day in the large 
snow covered areas up to ~8,500 feet.

For 5 days,  April 21-26, 2013
- melt rate was 0.8 to 1.2”/day,
- normal melt rate is 0.3”/day

Apr  
1



What are Idaho’s Extreme Weather Events

to watch that effect our water supply or 
how fast / low our mountain snow melts 
that provides our water supply. 



Key Temperature Relationships

• Trends - Boise high temperatures of 70-75 degrees F for several (days 5-7 days) 
days will initiate significant rise in streams. 

• Signs to watch - record high day/night temps if snow is melting snow 24/7

2006 Record high day temps

Record high night temps

May 2006 record heat was predicted 
7-10 days in advance BUT without 

snow cover, it is a non-event

32 F



Climate Variability 
Climate variability of the PNW

Nick Bond, UofW JISAO

3rd Annual Pacific Northwest 
Climate Science Conference, 

Oct. 2012    Boise, Idaho
3-day Max Temp 

3-day Min Temp 
Need to look at when events may occur:

• If during snowmelt season, 
what are impacts?

• If outside snowmelt season, it becomes a 
non-event snowmelt event, or impacts 
others. 

200 = July 18



• Observed warming has 
led to an intensification of 
the largest precipitation 
events – primarily in 
spring/summer

Impacts on: Ag, 
construction design, 
snowmelt…

Use of SNOTEL daily precip data in 
designs

Troy Magney paper – Spatial and Seasonal Changes in Idaho’s 
Max Daily  Prec Events: Implications for Ag   



From Boise NWS: Southern Idaho August 5-6, 2014
24 Hour rainfall totals from 3 PM to 3 PM, and 4 - 6” over the weekend



Magic Mountain SNOTEL Soil Moisture

+ / - Impacts from Aug 2016 extreme 
rain event:

• Crop damage
• Soil moisture increase
• ET down
• Reservoir storage use decreases
• Snake River flows up till Nov when 

Arctic cold spell arrived 

ET decrease



• Key is Understanding the Snow Line Elevation in your Basin 

• Eastern Idaho: May 2010  ~1.5” of precipitation in 24 hrs 
with snow on the valley floor produced flood event.

• TWICE in Payette Basin: Jan 1997 & May 2010:  3.0+” in 24 hrs is Key Indicator for 
Brundage Resv SNOTEL nr McCall - led to major flooding when snow present

What Extreme Weather 
Events in Idaho

are the important ones 
to watch that may 
effect our summer 

water supply.



Well below 
normal 
June-August 
precipitation

Zero 
precipitation 
in some 
areas.



2016 Water Year 
Precipitation 

70 to 110% 
across the state



• Ag irrigation supplies were marginal in Upper Snake with the runoff at 80% of average at Heise.
• Dec 2015 – estimated amount needed for adequate 2016 irrigation supplies 

A volume greater than 78% of average was needed to provide marginally adequate supplies.



Upper Snake Forecasts
UPPER SNAKE RIVER 

BASIN
Forecast 
Period 

50%
(KAF) % Avg 30yr Avg

(KAF)
Observed 

(KAF) Observed 
% Avg

% Error

Snake R at Flagg Ranch

APR-JUL 445 96% 465 312 67% -42.6

Snake R nr Moran2

APR-JUL 720 94% 765 508 66% -41.7

Pacific Ck at Moran

APR-JUL 150 91% 164 113 69% -32.7

Buffalo Fk ab Lava Ck nr Moran

APR-JUL 270 96% 280 240 86% -12.5

Snake R ab Reservoir nr Alpine2

APR-JUL 1980 91% 2170 1728 80% -14.6

Snake R nr Irwin 2

APR-JUL 2880 96% 3010 2511 83% -14.7

Snake R nr Heise2

APR-JUL 3100 96% 3240 2601 80% -19.2











• The start of the New Water Year brought good 
news and record high precipitation, and 
improved soil moisture & streamflows.





Record high to 
record low in a 
1.5 months

Good news is 
baseflows are up



Lewis Lake Divide Soil Moisture  
are about same as a year ago 





For reservoir 
projection, there 
may not be a 
right or wrong 
answer, but if 
there is a better 
projection, let 
me know.







7 Day Total 
Precipitation 
Dec 5 - 12

Jet Stream Dec 5



Dec 2 to Dec 10

Dec 10 to Dec 18

Dec 2 to Dec 10
as % of normal

Precipitation Temperature



Dec 5 to Dec 13

Dec 13 to Dec 21

Dec 5 to Dec 13
as % of normal

Precipitation Temperature



Temperatures           
Dec 10-14            Dec 12-19

Precipitation
Dec 10-14            Dec 12-19



Dec – Jan – Feb 

Temperature                                    Precipitation



Moscow 
Mountain, 
Idaho Web 
Cam Monday 
Dec 5, 2016

Now, lets see if 
we can look 
into the Crystal 
Ball at more  
weather 
forecasts and 
to see what is 
happening in 
Russia.







https://www.washingtonpost.com/news/energy-
environment/wp/2016/11/17/the-north-pole-is-an-insane-36-
degrees-warmer-than-normal-as-winter-
descends/?utm_term=.033436657673&wpisrc=nl_p1most-
partner-1&wpmm=1

https://www.washingtonpost.com/news/energy-environment/wp/2016/11/17/the-north-pole-is-an-insane-36-degrees-warmer-than-normal-as-winter-descends/?utm_term=.033436657673&wpisrc=nl_p1most-partner-1&wpmm=1


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

https://weather.com/news/weather/news/snow-siberia-russia-united-states-cold


12/ 1 /1998



12/ 5 /2016



12/ 3 /2015



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



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



List of Forecast Points for
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 NV 
Teton River nr Driggs ID 
Snake River at Flagg Ranch WY 



Upper Snake River
Day of Allocation Prediction (without April Melt)

Early Season

• Maximum SWE Values R2 = .72  
Adjusted R2 = .66

After April

• Maximum SWE Values R2 = 
• April Melt Ratios Adjusted R2 =  .63 

After May

• Maximum SWE Values R2 = .86
• April and May Melt Ratios Adjusted R2 = .79

After June

• Maximum SWE Values R2 = .92
• April, May, and June Melt Ratios Adjusted R2 = .84

Increasing 
Confidence

Inputs Goodness of FitTime for Use





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



DRAFT Analysis -- completed for cloud seeding suspension 
in Upper Snake based on flow > 21,000 @ Blackfoot, 

which resulted in volume about 6,800 KAF or +2.9 SWSI



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.



Closed Nov 16

Retiring Dec 30

Idaho NRCS Staffing Status



• Questions
• Comments
• Corrections
• Discussions
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