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Snow Course - some were Aerial Markers at first 

\ 06 in Idaho, - \ 000 in West 

Typical snow course has 5 measurement 
points spaced at 50 foot, some had 30+ 
samples points 

Generally in high elevation areas 

Monthly Measurements 

Measure Depth &Snow Water Equivalent 
60+ trained snow surveyors in Idaho 

Typical SNOTEL Site: Crater Meadows, Clearwater Basin 
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Standard SCAN 
site (Soil Climate 
Analysis Network) 
- rainfall 

- air temperature 

- relative humidity 

- barometric pressure 

- solar radiation 

- wind speed & direction 

- soil temperature and 
moisture at 5, 10, 20, 

50, and 100 cm 

SCAN site locations 
• Focus on improving irrigation efficiency and 

rangeland productivity. 

• Primarily located on agricultural and range 
lands. 
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Mores Creek SNOTEL 
site received 18" of snow 

& rain in 15 days, but 
snow did not start 

melting during event 

Boise River Natural 
Streamflow at Lucky 

Peak near Boise 

Computed Unregulated 
Discharge - cfs 

Peak Flow 24,052 CFS 
Jan 2 1997 
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Idaho Snow Survey Advisory Team 

NRCS, IDWR, COE, NWS, USBR, BlM, USDA Risk 
Management, Forest Service, Soil Conservation District, 
Idaho Water Users Association, Idaho Ground Waters 
Appropriators, and University or EPSCoR personnel. 

Committee will investigate data sites for possible 
automation for a 5-Year Initiative, and should also 
look at streamflow, groundwater, and soil moisture 
stations. 

Review the SWSI (Surface Water Supply Index) 
delineated basins and thresholds for Surface 
Agriculture Supply Shortages 

\(1NRCSi=-
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Precipitation: Annual Climatology (1971-2000) 

Precipitation (in.) 

016-20 .36-~O . So-100 
020-24 . 40-50 . 100-120 
024-28 . 50-60 111120-1 40 
1J128-32 . 60- 70 0140-160 

2- 16 . 32-36 . 71H10 0160" 

Percent of Average Annual Preci p 
in Oct-Mac (PRISM OSU/WRCC) 
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I 
Boise Basin 50 - 80% 

Oct-Mar 

"'".,, .. 
-~ -. 
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Boise Basin 15 - 35% 

Apr-May-Jun 
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Boise Basin 
1971-2000 Annual 

Boise Basin 
1971-2000 

Oct-Mar Annual 
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Climate Indexes 
Winter 2009-2010 Classic EI N 
Southern Oscillation Index Patte 

_ ~,~t~7:~n J~r:,:'*"'l 

D ~~~':I~~Ji~ri;~ 

Mountain Snowpack 
as of March 1, 2010 
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Cooling in the Pacific Oceau 
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L a Nina and P adfic Decadal O sc.illa tio ll (PDO) 

Cooling in the Pacific Oc(>a n 
Do .. J _ £."nb.ool;, D.pt.. of c.oloU. W."en Wa. b'''l,n U.'nn" y, Bolli"lb."', W.\ 

PDQ index: I900-J"nll"ry 200S 
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E ast e rbrook proje ction 

N~ .. 0 

, !1!0 ~ ...... -:;:r:r ::::=-...:.----
5 

r" ,.fAA... ~ A •. 
0 

IT" '1Y1f1 -5 ----~ 

o. 

-0. 

Cool W arm Cool W.~ Cool W.~ Cool 
0 . . - .... .- . - .m • ,- no.. u .. "" 

.1 ..... 

Yeal" 

Thu • • "'. _ '" to h. h • • d~d ", ... o.nI . ... ·Hal dK~ 0 1 lIo b.l ~OGlinJ. r . ,!Mor tb . .. 'h~ ea ••• ....,p llic , lobal 
,,·.rmin, pnd:k,~ by I?CC 

Rive l nenl HeIse 

5/19/2010 

) 

) 

10 



) 

150% 

140% 

130% 

120% 

110% /I 
/ ,/ 

100% r 
90% 

80% 
, 

Ii 

70% 

60% 

NF Coeur d'Alene River 
5 Year Moving Average 

~ Cool Phase Warm Phase 

IV .. , 
= 2E·05x3

• 0.0017x' + 0.0465x + 0.89 2 ~ 

Cool Phase 

\ 

Snake River nr Heise, ID 
___ Snake River near Heise, ID 

-+- 5 Year Moving Mean 

180% 
- Poly. (5 Year Moving Me i'l n) 

Warm Phase Cool Phase Warm Phase 

160% 

140% 

120% r. 

~ ~ 
1"-

100% 
~ ~ n M'II JJ 

II. ~ "-
80% 

~ ~ 60% 

40% 

~~~~~~# ###~P*## ~~ ~ ##~#### ~ ~ ~ ~ $ ~ , , , , ~ ~ ~ , , ~ ~ ~ , , , , , ~ ~ 

ANR(S~ 

5/19/2010 

11 



~NKl)==-
PDO INDEX Pacific Decadal Index 

Yf.A..~ JAN FEB HA.' APR MAY JUN JUL AUG SEP ocr NOV DEC 

1991 -~1.19 - O.7 ~ -1 . 01 - 0 . 51 -1. ~7 -0.10 0. 36 0 . 65 0.49 0 . 42 0.09 
1992 0.05 0 .31 0.67 0.15 1. 54 1.26 1.90 1. ~ 'l 0.83 0 . 93 Q,jl 0.53 
1993 0 . 05 0 . 19 0 .76 1.21 2.13 2. 3'l 2 .35 2. 69 1.56 1. 'il 1. 2'i 1.07 
199'i 1.21 0 . 59 0.80 1. as 1.23 O.'i6 ~O.79 - 1.36 - 1.32 -1. 96 -1. 79 
1995 -0.49 0. 46 0.15 0.83 1.46 1.27 1.71 0.21 1.16 9...:..iL.:. 0 • 28 0.16 
1996 0.S9 0 .75 1.01 1. -46 2.18 1.10 ~O. l'i 0 . 2'l -0.33 0. 09 -0 . 03 
1997 0.23 0 .28 0 . 65 L OS 1.83 2. 76 2.35 2 . 79 2.19 1.61 1.12 0.67 
1998 0.83 1.56 2 .01 1. 27 0.70 ~O.O4 - 0.22 -1. 21 -1. 39 -0 . .52 -0. 44 
1999 - 0.32 -0.66 -0.33 - 0. 41 -0.68 -1 .30 -0.66 - 0.96 - 1.53 - 2.23 -2.05 -1.63 
2000 -~O.83 0.29 0.35 -0,05 -0. 44 -0.66 -1.19 -1.2 4 -1. 30 -0.53 0 . 52 
2001 .60 .29 ~O.31 -0.30 - 0. 47 -1.31 - 0.77 -1.37 -1.31 - 1. 26 -0 . 93 
2002 ** ~O . 64 -0. 43 -0.32 -0.63 -0.35 -0.31 0.60 O. ~3 a. 'll 1. 51 2.10 
2003h 2.09 1. 75 1. 51 1.18 0.89 0 .68 0 .S6 0.88 0 .01 0.83 0 . 52 0.33 
200'lH O. ~3 0 . ~8 0. 61 0. 51 0.86 0. 04 0 . ';4] 0 .85 9..:..ll.......0 . 11 -0.63 - 0 . 11 
2005/1;# O • .;~ O.Bl 1. 36 1.03 1.86 1.17 0 .66 0 .25 - 0 . '; 6 -1 . 32 -1 . 50 0 . 20 
2006H 1. 03 0.66 0.05 0.40 0 . 48 1.0'; Q.dL:O.65 
2007 H 0 . 01 0 . 0'; - 0 . 36 0.16 - 0 . 10 0 . 09 0 .78 0 .50 
2008** -1 . 00 -0.77 -0 .71 -1. 52 -1. 37 -1 . 34 -1. 67 - 1. 70 
2009** -1.40 -1.55 -1. 59 -1 .65 -0 .88 -0 .31 -0 .53 0.09 
2010':;-0.83 0.82 0.44 

AMO Atlantic Multidecadal Oscillation POD Pacific Decadal Oscillation 
ENSO EI Nino Southern Oscillation 

- 0 . 9'; 
-0 .36 
-1. 55 
0.52 

- 0 . 05 -0.22 O.H 
-1. 45 -1.08 -0.58 
-1. 76 -1.25 - 0 .87 
0.27 -0 .10 0.08 

From Margaret Matters 
presentation at 
Western Snow 

Conference April 2010 
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Mores Creek 
Boise Basin 

Elevation 6,100 Feet 
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Boise Basin 7 Station Snow Index for Years 1961 • 2010 ~_\ ' .'R~J 
Atlanta, Dollarhide, Graham, Jackson, Mores Creek, Trinity Mountain, v;~e ~ 
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Boise River near Boise ~NRCS Streamflow 1955·2009 ...... 1-.,.. 
Oct·Sep Streamflow - TEN Yeaf Total h .......... s...«. 
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Water User Needs Timeline 
Preparatio ,_-~_ 

PIa ruling 

Sccna 11 1"0 r 
Coming \ 

Volume 
Forecasts 

pemtions P,·epamtion 

Timing of Snowmelt 

......... f.~.l.'.~.~~!:!-:~~~\l.1Ys 

Low Flow 
Scena.l0s for 

Next Year 

Aug Oct Jan Apr May Jun Jul Sep Jan 
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Boise River near Boise D90·k Ext.edance Fest 
1 70% Exceedance Fest 

2002·2005 Streamflow Forecasts 150% Exteedance Fest 
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2010 Boise River near Boise: Apr ·Jul Volume 
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Water User Needs Timeline 

Prepamtion 

Plannin OpemtiollS . . aration 

litical Threshold FOJ'ecasts 

Timing of Snowmelt 

Scenarios for 
ComingYe~u 

.. ...... . ~~.~.~ .~~~:!:~~~~~'s 

Low Flow 
ena .;os for 

Next Year 

Aug Oct Jan ApI' May Jun Jul Sep Jan 

Is that all there is? Have the streams peaked? 
Is there enough snow up there to produce one more peak? 
Will the next peak be higher than the last? 
Can we close the gates on the reservoir and do final fill? 
Is it safe for whitewater river runners to put their boats on the river? 
Variability in Flow for 
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Is that all there is? Have the streams peaked? 
Is there enough snow up there to produce one more peak? 
Will the next peak be higher than the last? 
Can we close the gates on the reservoir and do final fill? 
Is it safe for whitewater river runners to put their boats on the river? 
Variability in Flow for 
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Is that all there is? Have the streams peaked? 
Is there enough snow up there to produce one more peak? 
Will the next peak be higher than the last? 
Can we close the gates on the reservoir and do final fill? 
Is it safe for whitewater river runners to put their boats on the river? 
Variability in Flow for 
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Is that all there is? Have the streams peaked? 
Is there enough snow up there to produce one more peak? 
Will the next peak be higher than the last? 
Can we close the gates on the reservoir and do final fill? 
Is it safe for whitewater river runners to put their boats on the river? 
Variability in Flow for 
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Is that all there is? Have the streams peaked? 
Is there enough snow up there to produce one more peak? 
Will the next peak be higher than the last? 
Can we close the gates on the reservoir and do final fill? 
Is it safe for whitewater river runners to put their boats on the river? 
Variability in Flow for 
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Snotel GJ'aph Vienna Mine SNOTEL Site - Central Idaho at B,960 feet 
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Lynn Harmon, manager of the Big Wood Canal Company, 
best summarized the need for snowmelt timing runoff 
products when ..... 

· .. Asked him if he had seen the mid-April volume 
forecasts . .... Lynn mentioned that they have a good idea 
on the volume of runoff and type of year it is going to be. 

Now, it all comes down to, how long the streams will stay 
high and when will inflows decrease below irrigation 
demand. 

Boise River -1800 cfs for water right, Big Lost & Snake 
River -- natural flow water rights above reservoir. 

\.OJ NR(~i=, 

~2 

Snowmelt Timinq Runoff Products 
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Slide 48 

KV2 blurry 
Karen Vaughan, 4/15/2010 
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Recession Streamflow Relationship I Low Flow Forecasts 

Th. 
Mrl~e rrcmion GI~ e Height iUIysis isbilSfd 9nly!HI whenmnm isrrceding. lncrelSl'Sin 5treamflowwer@ 
ignored, H lain MOt or additional snowmelt generated slrnmftowinau$e, risin~ plrtofhydrograph was ignored, and 
only re cession ~DWW!s USld 10 dmrmine htrag! receding gage hight 
Analysis is I guide to usist with reteSSian flow delerminaUon, rewl!5 vary and de,end upon fu1ure sIaamHow peaks 
and pas!, Clmenl and future climaticcandrtiom(ddi1ionalrain and I or extreme hoI or coolairtempeuturesj . 
To lISt: iftoda(smrage gage height isUJ feet (Uq 19) i1nd [lund! date is 20 d¥ out, gige heigh! maybe abDu12.5 
Inl lDayJ9) on launch date. HweamfiowinaellSe occurs be1lWen now and launch dale, Sla~ OVErwhUSIItam iilarli 
receding. 

I Average Oaily Gage Height (old gage) 

1 J 5 1 911tl~11W2tn~D~~~~nE41C~U~~~~gM~~~ 

0.,. 

Low Flow 
Prediction for: 
- Water rights for 

irrigation supply 

- Reservoir operators 

- Hydropower 

- River runners 

- Limit fish harvest in 

MT, salvage fishing 

Climatic Parameters to Watch that Produce the 
Snowmelt Streamflow Peaks each Year 

• If Galena Summit SNOTEL has snow; Big Wood River can 
reach or sustain flood stage flows with Boise air 
temperatures in the 80's 

'Cumulative Degree Days to peak flows - Camas Creek 

'Number of Days or Volume above 5000 CFS for Snake River 
near Flagg Ranch - developed after 1997 floods. 
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Uofl Using SNOTEL Data 

2006 Big Wood River Calibration Runs t-day, 3-day, 7 -day, and t4-day forecast 
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Spring Precipitation Variability Study by Tom Pagano NRCS 

Westwide average of 29 basins 
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20-year moving window 
Spring precipitation 

"irregularity" 

More than 1 = 
more extreme 

than usual 

Less than 1 = 
Calm, reliably 
near-normal 

Where is spring precip 
more irregular? 

Now, especially in PNW 
and Southwest, whereas 
before it was very calm 

This matches decline 
in forecast skill 
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May 14, 2006 Boise Basin Snowline Flight --- Looking southwest towards Atlanta 
Summit SNOTEL (7580 elevation, 13.8 inches of snow water, 29 inches of depth) 
at James Creek Summit (7500 It snowline). 
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Extra slides 

Peak Flow Potential for Big Wood River at Hailey (13139510) 
1982 
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Big wood river at Hailey (13139510) 
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Big wood river at Hailey (13139510) 
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Soil Climate Analysis Network (SCAN) 

170 sites nationwide 

Apr 2010- New SCAN request guidelines 

Stille available 

o SlIIle notllYlIiI8bIe 

2006 --- Hot 
temps from 
mid-May on 
melted the 
snow at <10% 
chance of 
occurring 

o 

• Real·1ime 5/tQ 

• NOtI'tal·lime Ws 
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Soil Moisture 

Surplus SWE = 

Current SWE - Soil Moisture 
Deficit 

UT INWCC products 
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