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- What is odr,.WétervSource?
The Facts of Source Water for the Valley

-

Ron Abramovich, USDA NRCS Snow Survey
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_ IlOW Course — some were Aerial Markers at first

b

" 106 in Idaho, ~1000 in West

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

Generally in high elevation areas
Monthly Measurements

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

ONRCSE:

[ypical SNOTEL Site: Crater Meadows, Clearwater Basin
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5L Standard SCAN
radio antennae ° site (Soil Climate
e 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

solar panel

batteries

soil sensors

SCAN site locations

* Focus on improving irrigation efficiency and
rangeland productivity.

* Primarily located on agricultural and range
lands.

. .lnlstal'll_ed on spatially representative soils.
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“Looking into Salmon River headwaters June 12, 2008

Typical Snow Courses and SNOTEL sites in Boise basin are
between 6,000 — 8,000 feet'which is where the seasonal snow
accumulates and is stored in the mountains that GRADUALLY
melts each spring providing our annual water supply.

We've learned weather happens above & below these
elevation bands — additional sites may be needed in these
data voids areas that are critical for monitoring rain-on-snow

events or late season snowmelt/ streamflow.
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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

4)
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Precipitation: Annual Climatology (1971-2000) & G

Service
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Boise Basin
1971-2000 Annual

Precipitation
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Climate Indexes e O NRCS

Winter 2009-2010 Classic El Nino./ ;mﬂ””:ﬁm
r=03510036[Lifeor

Southern Oscillation Index Pattefn’, g wimewrs

avenl, Welkerin La Nina event)

b -
Mountain Snowpack . [ Jreé=t==d Pry El Nino
as of March 1, 2010 -

La Nina and Pacific Decadal Oscillation (PDO)

Cooling in the Pacific Ocean
Don J. Easterbrook, Dept. of Geology, Western Washington University, Bellingh WA

The announcemant by NASA's Jer Propulsion Laboratory thar the Pacific Dacadal Oscillstion {PDO) kad
shafted to irs cool phase (Fig. 1) 15 righr on scheduls ss predicted by past climate and PDO changes
(Easterbrook. 2001, 20046, 2007). Itis por ax oddity supenmposed upon and masking the predicred severs
warming by the IPCC.

Sea Surfocs Memperatuns Anomaly {'C)
o [

Figure 1. Cooling of the Pacific Ocean and setting up of the PDO. Sea nurface remperane snomaly
1o the Pacific Ocesn from April 14-21, 2008. The anomaly TRCH p

by the Advanced Microwave Scanning Padiomster for EOS (AMSR-E) on NASA s Aqua satellize with
s aversge of dam collected by the WOAS Pachfinder sarellites from 1985-1997. Places where the Pacific
was cooler than normal are blue, places where temperafures were aversge are whire, and places where the
ocean was warnyer thaz ncmsl are red. The cool water anomaly In the center of the image shows the
Lingering effect of the year-old La Nida. Eowever, the much broader area of cooler-than-average water off
the coast of North America from Alasks (top ceuter) to the squator is a classic feature of the cool phase of
the Pacific Decadal Oscillarion (PDO). The cool waters wrap in a horseshoe shape around a core of
warmer-thap-aversge water. (In the waxm phase, the pavtern is reversed). Unlike 2 Nifio and La Nia,
which may occur every 3 1o 7 years snd lasz fromi & 10 18 months, the PDO can remair in the same phase
for 20 to 30 years. (INASA image by Jesse Allen AMSR-E dats processed and provided by Chelle

Gentemanz and Frank Weptz, Remote Sensing Systems. Caption by Rebecca Lindsey, adapred from s Naturat
press release from NASA JPL). 0 N RCS Resources

Comservatiof
Kargiva
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La Nina and Pacific Decadal Oscillation (PDO)

Cooling in the Pacific Ocean
Don J. Easterbrook, Dept. of Geology, Western Wazhi Univenity, Bellingh: wa

PDO index: 1900—January 2008
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Figure 2. PDO indices, 1900

Global rempersmras peaked in 1998 and have not been: exceeded since then. Pacific Ocean remperanmes
begaz a coaling phase in 1099 that was briefly interrupted by El Nizo and dramatic cooling in 2007-2008
appears 1o be a continuarion of a zlobal cooling wend sef up by the PDO cool phase (Fig. 1} as predicted
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Thus, we seen 1o be headed toward several decades of global cooling, rather thaxz the catastrophbic global
warming predicted by IPCC

As shown by the hisroric pamern of PDOs over the past cenmuy (Fig. 2) apd by comresponding global

warming and cooling, the pamern is part of onfgoing warnvcool cycles cthat lasr 25-30 vears Hibiia
R 3
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PDO INDEX Pacific Decadal Index

YEAR  JaN FEB MAR APR MAY JUN JUL A6 SEP  OCT  NOV  DEC
1991 -2.02 -1.19 -0.74 -1.01 -0.51 -1.47 -0.10 0.36 0.65 0.49 0.42 0.09
1992 0.05 0.31 0.67 0.75 1.5 1.26 1.80 1.44 0.83 0.93 0,93 0.53
1993 0.05 0.19 0.76 1.21 2.13 2.3% 2.35 2.69 1.56 1.41 I,

1994  1.21  0.59 0.80 1.05 1.23 0.46 0,06 -0.79 -1.36 -1.32 -1

1995 -0.49 0.46 0.75 0.83 1.46 1.27 1, 1 -0

1996  0.59 0.75 1.01 1.46 2.18 1.10 O, 0 0

1997  0.23 0.2 0.65 1.05 1.83 2.76 2. 2.1 A;

1998 0.83 1.56 2.01 1.27 0.70 0.40 =0 -0.

1999  -0.32 -0.66 -0.33 -0.41 -0.68 -1.30 -0 -2.

2000 -2.00 -0.83 0.29 0.35 -0.05 -0.44 -D -0.

2001 .60 .29 0,45 -0.31 -0.30 -0.47 -1 -1.

20024+ D27 0.43 -0. 1,

2003** 2.0 151 1 .

2004#* -0.

2005+ -1.50
2006++ -0.22 0.14
20074+ 3 i 0. -1.08 -0.58
20084% -1.00 -O0. . : ; : . : : 76 -1.25 -0.87
2009%% -1.40 -1.55 -1.59 -1.65 -0.88 -0.31 -0.40 0.08

ari

2010e= 083 0.82 ga4

Background of Climate Modes and Climate Cycles
= Climate Cycles:
~ ' Shaped by climate modes (e.g., AMO, PDO, ENSQ), it
Characterized by prevailing T and P conditions (cootwet or wamvdry).
Last about 25-30 yrs.
Evident in double mass plots: cumulative P vs cumulative Q

"""""'-.,. Climate modes which influence
hydroclimate in the CRB

Sets the tone of hydroclimate;
e.g., drier conditions.

Influences intensity & location.

Also influences

20 intensity and location

Warm/Dry
Climate Cycle From Margaret Matters

presentation at

AMO Atlantic Multidecadal Oscillation PDO Pacific Decadal Oscillation Western Snow
ENSO EI Nino Southern Oscillation Conference April 2010

5/19/2010
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Boise Basin
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Boise Basin 7 Station Snow Index for Years 1961 - 2010
Atlanta, Dollarhide, Graham, Jackson, Mores Creek, Trinity Mountain, Vienpafline
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BoiseBasinT Station Snow Index for Years 1961 - 2010 | s pnyit 1 Snow Water as % of & CS
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1000 Acre Feet

Bois2 River near Boise
Streamflow 19532009
Oct-Sap Strcamflow — ONE Year Totd
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Boise River near Boise @) N RCS

Streamflow 1955 - 2009 Hangal pesoorces
— Qct-Sep Streamflow — TEN Year Total ol
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Water User Needs Timeline

Preparatio
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Critical Threshold Forecasts

Timing of Snowmelt
Peak Streamflows

Volume
Forecasts

; ; Low Flow
Scenarnaes for : R
. _ Forecasts Scenarios f("'
ComingYear 7 Ml NG el I
: Next Year

Aug Oct Jan Apr May Jun Jul Sep Jan
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Boise River near Boise
2002 - 2005 Streamflow Forecasts
and Observed Flows

2002
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High elevation below avy,
1800 Apr 1Snow 88%
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B Observed Flow Apr 1 Snow 58%
2003 Gth year of below avg April 1 snow

Apt 1Snow 90%
Hot temps in late May
mefted snow 1apidly,

May prec 239%
Apr-JunPrec 147%

Apr-Jun Prec 96%
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Resoarees

-----

Water User Needs Timeli\ﬁ'e

Preparation

Pla Operations

Critical Threshold Forecasts

Timing of Snowmelt
Peak Streamflows

-------------------- EEssmsEEmEsEREn

Low Flow
Forecasts enarios for
--------------- N(—_‘Xt \‘Eﬂ l.

Scenarios for
Coming Year

Aug Oct Jan Apr 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

13186000: SF Boise R near Featherville, ID ===-Median N RCS
8000 - s — \Q/

7500 .E . . | ! - - — f":\ 1y o 1 = —— Max-Min
7000 £ (= / b A T ]
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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

Is that all there is? Have the streams peaked?

—— s

g i \ | /\ || e—2001(low flow, 32% ave}

13186000: SF Boise R near Featherville, ID ===-Median N RCS
8090 - T : \Qj
| | FAAY | | | Mas-VEn
; | = VARYIAR 3 ! N 1
J | \a/ )1\ —2003 (single Apr-Jul peak, 32% ave)

7| =———197T7 (tecord low flow, 22% ave)

Mean Daily CFS

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

o ] = . = 2 =
E g £ 5 Z
Is that all there is? Have the streams peaked?
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2000 T T \ | —— Max-Min
7500 1 =t -+ — T ‘!\ 1 — 20006 {tecord high peak. 149% ave)
\ A
7000 F—— —T \ v T 2003 (single Api-Jul peak, 32% ave)
6500 £ ; A
\ —2001 (low flow, 32% avel
6000 T T8 111 1977 {(tecord low flow, 22% ave)
5500 = f i
2 sooo £
=
= 4500 § 1
a / ‘
2 sopo I [ | | ' ',\ !
2 5 i 4 Ve W
2 3500
3001 5
ex
S = i "}\_‘
= ™~
e N B . o s ]
—
E 5§ ¥ 8
H 3 =

5/19/2010

21



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 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?
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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.

ONRCSE

Snowmelt Timing Runoff Products
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Slide 48

Kv2 blurry
Karen Vaughan, 4/15/2010



Recession Streamflow Relationship / Low Flow Forecasts

Gage Height

Middle Fork Salmon River at MF Lodge Recession Analysis - analysis s based on 12 years of data between
1561.1993 {OLD STREAMFLOW GAGE DATA). There may be multiple peaks each year on the MF Salman River. The
average recession Gage Height analysis is based only on when stream Is receding, Increases in streamflow were
gnored. If rain event or additional snowmelt generated streamflow increase, rising part of hydrograph was ignored, and
only recession flow was used fo determine average receding gage height.

Analysis is a guide to assist with recession flow defermination, results vary and depend upon future streamflow peaks
and pasi, current and future climatic conditions {additional rain and / or extreme hot or cool air temperatures},

To use: if today's average gage height is 4.0 feet (Day 19) and launch date is 20 days out, gage height may be ahout 2.5
feet (Day 39) on launch date, If streamflow increase occurs between now and launch date, start over when stream starts
receding.

[_ih\verage Daily Gage Height {old gage) 1

-+
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Days

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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5/19/2010

Enhanced Snowmelt Runoff Model using
MODIS snow covered data and SNOTEL

data for.

Downscaling Medium-Range forecasts
— Requires long complete record of observations
+ Temperature and precipitation

—Completed for 127 SNOTEL stations across
Idaho and western Montana

2006 Big Wood River Calibration Runs 1-day, 3-day, 7-day, and 14-day forecast
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Spring Precipitation Variability Study by Tom Pagano NRCS

20-year moving window

Westwide average of 29 basins Spring precipitation
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SNOTEL (7580 elevatlon, i
whlch was old land Strlp

5/19/2010

28



April 27, 2010
Rainbow over New York Canal
Questions, Comments
Corrections

5/19/2010

29



Extra slides

Peak F}gﬁ\g Potential for Big Wood River at Hailey (13139510)
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Big wood river at Hailey (13139510)
1982
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Big wood river at Hailey (13139510)
1982

_ Daily Foracast Skl _
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Big wood river at Hailey (13139510)
1982
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Trinity Mountatin SNOTEL Site South Fork Bolse Basin

— Normal
—WYTD

Snow Water Eq

Chart Tide.

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

Natural
Resources.
Conservatiol

Soil Climate Analysis Network (SCAN)

170 sites nationwide
Apr 2010- New SCAN request guidelines

[E] state avaiable
State not available

© Real-time sites
@ Non realtime sites.

Virgin Isiands
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Soil Moisture

Surplus SWE =

Current SWE — Soil Moisture

Deficit

UT /NWCC products
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