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Drought Classification
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Quick transition into nearly  Wet Autumn helped,
%, of Upper Snake in D4 but improvement
will be slow
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Statewide Precipitation Ranks

August - October 2021
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11 DN 89 L

114 >~ S

NORR

67 v
| S T ] | [ :

o e R
e e P

November Precipitation
Departure from Normal



Weather Forecast Office

Pocatello, ID
Thursday, December 9

| %58 2 .
Seasonal Precipitation
Oct 1,2021 - |#Ilov 30,2021

October November |
L | &5 5% = ki | =S < ~'
AW Monthly Precipitation ) Monthly Precipitation % Seasonal
October 2021 " November 2021 N Precipitation
g SN
lll '|I R M F (Percent Normal)
J |_ '» ’:-"‘--A__ : :‘ |
: Monthly % Monthly Mo & Below 50 %
) Precipitation WXy Precipitation " A 50 - 70 %
ot (Percent Normal) TR (Percent Normal) : >
Below 50 % y Below 50 % 70-90%
' 50 - 70 % 50 - 70 % 90 -110%
70-90 % 70-90 %
90-110% 90-110% 110 -130 %
110 - 130 % 110 - 130 % Above 130 %

Above 130 % Above 130 %
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The wet October is outpacing the dry conditions of November,
but we’ll need to transition back to a wetter pattern soon.
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@ @ Short Term Forecast and Seasonal Outlooks
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6-10 Day Precipitation Outiook &

Valid: December 14 - 18, 2021
Issued: December 8, 2021
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6-10 Day Temperature Outlook &%

Valid: December 14 - 18, 2021
Issued: December 8, 2021
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8-14 Day Precipitation Outlook
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Apr 1st Total Show Water Equivalent
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Seasonal Precipitation Outlook

Valid: Dec-Jan-Feb 2021-22
Issued: November 18, 2021
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Seasonal Precipitation Outlook

Valid: Jan-Feb-Mar 2022
Issued: November 18, 2021

Seasonal Temperature Outlook &%
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Issued: November 18, 2021
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U.S. Monthly Drought Outlook Valid for December 2021

Drought Tendency During the Valid Period Released November 30, 2021

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for spplicstions that

can be affected by short lived events.
“Ongoing” drought sreas are

based on the U.S. Drought Monitor
aress (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-cstegory improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
aress imply drought removal by the
end of the period (D0 or none).

. Droug ht persists

Drought remains but improves

Author:
Rich Tinker

NOAA/NWS/NCEP/Climate Prediction Center

g Drought removal likely
Drought development likely

®

http://go.usa.gov/3eZGd
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Any Questions?

pocatello.weather@noaa.gov @ (208) 233-0834 weather.gov/pocatello f y °
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Idaho SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Dec 09, 2021
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Idaho SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

Dec 09, 2021
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Idaho - Precipitation Viean Temperature
November 2021 Percent of 1981-2010 Normal November 2021 Departure from 1981-2010 Normal
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October 3 November 30 December

Snow Water Equivalent Percent NRCS 1991-2020 Median October 30, 2021, end of day Snow Water Equivalent Percent NRCS 1991-2020 Median November 30, 2021, end of day Snow Water Equivalent Percent NRCS 1991-2020 Median December 9, 2021, first of day

Percent NRCS Percent NRCS Percent NRCS
1991-2020 Median 1991-2020 Median 1991-2020 Median

58%

pgoooan

[

aapouoam

[ No basin value
Watershed Boundaries Watershed Boundaries Watershed Boundaries
— State Watersh — S heds — State Waters|

sin value

!

Natural Resources Miles Natural Resources. Miles Natural Resources. Miles
EJSD Conservation Service ) ( 160 200 QSD Conservation Service 0 160 200 USD Conservation Service 160 200

- et — Created 12.09.2021 - et Created 12.089001 - [kt - Crosted 12.00.2021



Presenter
Presentation Notes
Left: End of WY21

Right: Current basin conditions:

https://www.nrcs.usda.gov/wps/portal/wcc/home/quicklinks/imap#version=155.2&elements=W,F&networks=SNTL,SCAN,SNOW,USGS&states=ID,NV,WY&basins=!&hucs=1404,1601,1704,1705,1706,1701&minElevation=&maxElevation=&elementSelectType=any&activeOnly=true&activeForecastPointsOnly=true&hucLabels=false&hucIdLabels=false&hucParameterLabels=true&stationLabels=parameter&overlays=&hucOverlays=id_8,state&basinOpacity=100&basinNoDataOpacity=0&basemapOpacity=65&maskOpacity=0&mode=data&openSections=dataElement,parameter,date,options,elements,labels&controlsOpen=true&popup=&popupMulti=&popupBasin=&base=esriWt&displayType=basin&basinType=id_8&dataElement=PREC&depth=-8&parameter=PCTAVG&frequency=DAILY&duration=wytd&customDuration=&dayPart=E&monthPart=E&forecastPubDay=1&forecastExceedance=50&seqColor=2&divColor=6&scaleType=F&scaleMin=-60&scaleMax=10&referencePeriodType=POR&referenceBegin=1981&referenceEnd=2010&minimumYears=20&hucAssociations=true&relativeDate=-1&lat=45.660&lon=-111.829&zoom=6.0





October 31
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Water Year to Date Precipitation Percent NRCS 1991-2020 Median
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Surface soil moisture conditions
October 4 versus December 6

GRACE-Based Surface Soil Moisture Drought Indicator

October 04, 2021

Wetness percentiles are relative to the period 1948-2012
The surface layer is defined as the top 2 centimeters of soil
Cell Resolution 0.125 degrees

Projection of this document is Lambert Azimuthal Equal Area
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Wetness Percentile

https://nasagrace.unl.edu

GRACE-Based Surface Soil Moisture Drought Indicator
December 06, 2021

Wetness percentiles are relative to the period 1948-2012
The surface layer is defined as the top 2 centimeters of soil
Cell Resolution 0.125 degrees

Projection of this document is Lambert Azimuthal Equal Area
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20 30
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Calculated Soil Moisture Anocmaly Change

Soil Maisture Ranking Percentile Last day of NOV, 2021 DEC 08, 2021 from SEP.30
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Shallow groundwater conditions
October 11 versus December 6

GRACE-Based Shallow Groundwater Drought Indicator

October 11, 2021

https.://nasagrace.unl.edu

GRACE-Based Shallow Groundwater Drought Indicator

December 06, 2021
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GFS Composite Reflectivity (dBZ) and MSLP (mb; 0.5-degree smoothed)
N Init: 18z Dec 09 202 Forecast Hour: [6] wvalid at 00z Fri, Dec 10 2021
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https://www.tropicaltidbits.com/analysis/models/?model=gfs&region=nwus&pkg=ref_frzn&runtime=2021120918&fh=24


GFS Total Snowfall [*includes sleet*] (inches) (assuming 10:1 snow:liquid ratio)
Init: 18z Dec 09 2021 Forecast Hour: [6] wvalid at 00z Fri, Dec 10 2021
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GFS Total Accumulated Precipitation (inches) from 18z209Dec2021 to 18z25Dec2021

Init: 18z Dec 09 2021 Forecast Hour: [384] walid at 18z Sat, Dec 25 2021
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Winter precipitation patterns during the seven strongest 2™-year La Nina events since 1950 Winter temperature patterns during the seven strongest 2*-year La Nifia events since 1950

difference from average temperature (" F)

-8 0 8

difference from average precipitation (inches)

-12 0 12



https://www.climate.gov/news-features/blogs/enso/what-expect-winter-noaa%E2%80%99s-2021-22-winter-outlook

Precipitation anomalies in double-dip La Nina events

first yvear second year

BT | | [ .

-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2

Average November — April precipitation anomalies (mm/day) for the (left) first extended winter and
(right) second extended winter of all multi-level La Nifias since 1900. Anomalies are the difference
from the long-term (1900-2012) average, with the linear trend removed. Climate.gov figure from
GPCC data and adapted from Okumura et al. (2017).
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https://www.climate.gov/news-features/blogs/enso/more-us-drought-second-year-la-ni%C3%B1a

SNOW WATER EQUIVALENT IN
UPPER SNAKE

Feset Range Link to dat v/ ISON ist

Median Peak SWE

Median (POR)

=l B
o &

. Shading
(43 sites)

—
fr
34
2
=
O
LLI
]
)
I
=
=
=
2

i |

-



Presenter
Presentation Notes
https://www.nrcs.usda.gov/Internet/WCIS/AWS_PLOTS/basinCharts/POR/WTEQ/stdHUC4/1704_Upper_Snake.html


Sites with less than 20 years of
data or low variability excluded

ldaho Snow Survey - NRCS

Erin Whorton

erin.whorton@usda.gov
208-685-6983

A Natural Resources
Conservation Service


https://www.nrcs.usda.gov/wps/portal/nrcs/main/id/snow/

[Winter precipitation during the 20 strongest La Nifa events since 1950 Winter temperature patterns during the 20 strongest La Nina events since 1950

3

yffnc]

difference from average precipitation (inches) difference from average temperature ("F)
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w 30-year hydroclimatic normals released on iMap

1991-2020 Climatic and Hydrologic Normals

1991 - 2020

* https://www.nrcs.usda.gov/wps/portal/w

cc/home/snowClimateMonitoring/30Year

Normals/

The Snow Survey and Water Supply Forecasting (SSWSF) normals are site-specific measures of central tendency (either the median or a
equivalent (SWE). The statistics are calculated over a 30-year period and updated each decade, in agreement with World Meteorclogical |
reference period was chosen to characterize the current hydroclimatology at each station. The most recent medians and averages have b
2020. The National Water and Climate Center (NWCC) also provides medians and averages for the 1981-2010 and 1971-2000 reference

The normals available from the NWCC include the median and average for SWE, snow depth (snow courses only), precipitation, volumetr
calculated from data collected by NRCS-managed stations and external agencies such as the U.S. Geological Survey (USGS), National V!
organizations. Normals are calculated for various durations including daily, month-to-date, semi-monthly, menthly, seasonal, and annual b:

1991-2020 Normals Overview

Calculation Methods

Differences Between 1991-2020 and Previous Normals

Median vs. Average

Retrieving 1991-2020 Normals
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nrcs.usda.gov%2Fwps%2Fportal%2Fwcc%2Fhome%2FsnowClimateMonitoring%2F30YearNormals%2F&data=04%7C01%7C%7Cea74edf9fd6d441f5cea08d98e54eac8%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637697317627363349%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=tnBaG5LggoWK4fvu7qqwwAH9wna8NrNyVOYydsth%2F58%3D&reserved=0
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https://www.ncdc.noaa.gov/temp-and-precip/drought/recovery/current/wmp/ame-perc/6

Have to roll over counties to get specific percentages.

Top figure shows % of precip to END drought conditions during remainder of wet season (8 months from now approximately)

Bottom figure shows probability of this occurring

Consider animating so second figure does show up right away
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https://www.ncdc.noaa.gov/temp-and-precip/drought/recovery/current/wmp/ame-perc/6

Have to roll over counties to get specific percentages.

Top figure shows % of precip to IMPROVE drought conditions during remainder of wet season (8 months from now approximately)

Bottom figure shows probability of this occurring

Consider animating so second figure does show up right away
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Island Park Overview
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American Falls — Minidoka Overview
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American Falls — Minidoka Overview
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American Falls — Minidoka Overview
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American Falls Reservoir
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Range of Precipitation for Potential to Fill the System

Statistical shading breaks at 10th, 30th, 50th, 70th, and 90th Percentiles

PRECIPITATION PROJECTIONS IN
UPPER SNAKE For more information visit: 30-Year Hydroclimatic Normals
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Operational Outlook

« Jackson: maintain 280 cfs target through the winter
* Palisades: 900 cfs for winter flow

*Island Park: maintain 200 cfs to Spring

* American Falls: <350 cfs until Spring

* Minidoka: 400 cfs until Spring

12



For More Information

Snake River Area Office Upper Snake Field Office
Mike Hilliard — Field Office Manager

208-678-0461 (x34)
mhilliard @usbr.gov

— Tyler Cox — Resource Manager (x15)
tcox@usbr.gov

— Brian Stevens — Water Operations Group Manager (x24)
bstevens@usbr.gov

— Jeremy Dalling - Reservoir Operations Lead (x25)
jdalling@usbr.gov

— Darrin Fredrickson - Staff Assistant (x17)
dfredrickson@usbr.gov

— Lanie Paquin - Area Manager
208-383-2246
mpagquin@usbr.gov

Snake River Operations Web Sites

— Upper Snake water information site -
http://www.usbr.gov/pn/hydromet/uppersnake/index.html

— USBR HydroMet - http://www.usbr.gov/pn/hydromet/

— Northwest River Forecast Center - http://www.nwrfc.noaa.gov/rfc/

— NRCS SNOTEL Data - http://www.id.nrcs.usda.gov/snow/



mailto:jgregg@usbr.gov
http://www.usbr.gov/pn/hydromet/uppersnake/index.html
http://www.usbr.gov/pn/hydromet/
http://www.nwrfc.noaa.gov/rfc/
http://www.id.nrcs.usda.gov/snow/
mailto:rnewman@usbr.gov
mailto:Rbliss@usbr.gov
mailto:Mbeus@usbr.gov
mailto:Mbeus@usbr.gov

Upper Snhake Advisory Comi
Meeting — Idaho Power Update

SR et
o N

December 10, 2021




Snake River at Heise Forecast

January-July Heise Natural Forecast (KAF)

10% Exceedance

Median Percent of Normal

90% Exceedance

Normal May-Jul (81-10)

IPC
NWRFC

4,252
4,588

75%
72%

2,912
2,789

2,175
1,893

3,871
3,871

Natural Flow (HEII)

57,500

55,000

52,500

50,000

47,500

45,000

42,500

40,000

37,500

35,000

32,500

30,000

27,500

Discharge (CFS)

25,000

22,500

20,000

17,500

15,000

12,500

10,000

7.500

5,000

2,500

2o S

o\
J'

L 5

g

2l

QIN historical max day
QIN historical min day
QIN historical 75 day
QIN historical 25 day

— 5QIN[1] (median)
SQINLL] (high)
SQIN[L] (low)

-+ QIN
QIN historical median day

12012021,
UPPERSNAKE_Forecast: [1

01012022, 02012022, 03012022, 0401-2022, 05012022, 06-01-2022, 07012022,
] UpperSnake 12-06-2021, 12:00 GMT Current

02-01-2022, 09012022, 10-01-2022, 11012022,

Percent Saturation (%)

DEPTH AVERAGED SOIL SATURATION IN
SNAKE HEADWATERS

Reset Range
Q0

Statistical shading breaks at 10th, 30th, S0th, 70th, and S0th Percentiles

For mere information visit: 30-Yaar Hydraclims
Ak asin

mals
v [ 1SOn

Current as of 12/03/2021

80

50,
40

30

Nov 1 Jan 1 Mar 1 May 1 Jul 1 Sep 1



Snake River Flow Conditions

CFS

Streamflow at Snake River near Murphy
Minimum Streamflow
12,000 Snake River nr Murphy Minimum of Record (1981 - 2020)
Snake River nr Murphy Median of Record (1981 - 2020)
e Snake River nr Murphy Streamflow - 2021
w— AADF - 3 Day Average
10,000
Snake River at Milner Streamflow - 2021
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Brownlee Inflow Forecast

Water Supply Forecasts

SNAKE - BROWNLEE DAM
Period APR to JUL - Water Year 2022

11932 f 1.
| eSS
| snfnadn
g & :::
g T9RF |
E 25%
2 _
5 5932 | i
39327 = o W fl I} i - H .III ul W - = i 1 | I O i
i fassiaie RIS T e
193%(:]_ "c;v - 30yr ND[;!’I;;I (5124.9 KAF)
Most Recent Forecast for ESP10: Issued Date 12/08/2021 Date of Ensemble Plot Created 12/09/2021 12:01 PST

SNAKE - BROWNLEE DAM (BRNI1)
Forecasts for Water Year 2022
Official Water Supply
ESP with 10 Days QPF Ensemble: 2021-12-08 Issued: 2021-12-08
Forecasts Are in KAF 30 Year

Forecast % Average

Period 90 % 50 % Average 10 % (1991-2020)
APR-SEP 3892 5244 82 8226 6398
APR-JUL 2800 3988 78 6429 5125
JAN-SEP 6622 3073 84 11948 9600
JAN-JUL 5525 6794 82 10275 8326
OCT-SEP 8538 || 10068 85 14023 11306

Experimental Water Supply
HEFS with 15 days EQPF Ensemble: 2021-12-08 Issued: 2021-12-08
APR-SEP 3799 5255 82 9427 6398
APR-JUL 2752 3913 76 7458 5125
JAN-SEP 6473 8187 85 13425 9600
JAN-JUL 5395 6927 83 11877 8326
OCT-SEP 8396 || 10199 86 15375 11306
Reference

ESP with 0 Days QPF Ensemble: 20211208 Issued: 2021-12-08
APR-SEP 3694 5069 79 8561 6398
APR-JUL 2663 3860 75 6862 5125
JAN-SEP 6391 7990 83 12366 9600
JAN-JUL 5325 6727 31 10710 8326
OCT-SEP 8340 9912 83 14513 11306
Move the mouse over the desired "Forecast Period” to display a graph.

(O MaxScale @ Scale ToData () Scale To Last45 Days [] Show Min/Max Ensemble Volume [] Show Tooltips Help



Columbia River at the Dalles

Forecast

COLUMBIA - THE DALLES DAM (TDAO3) Water Supply Forecasts
Forecasts for Water Year 2022 COLUMBIA - THE DALLES DAM
Period APRto AUG — Water Year 2022
Official Water Supply 7 7
ESP with 10 Days QPF Ensemble: 2021-12-08 Issued: 2021-12-08 1341 | O esp1o
Forecasts Are in KAF 30 Year
Forecast % Average
Period 90 % 50% || Average | 10% (1981-2020) 124 - 1 Eisatsnca
APR-SEP || 71720 || 89292 95 115056 94166 ""’::“"\'
APR-JUL || 59899 | 76643 94 97574 81933 114 F 4 Ensemble
APRAUG || 66267 || 84189 94 108002 89196 MINfMAX
JAN-SEP || 86788 | 109681 95 139642 115946 E 104 | oM
JANJUL |[ 75973 |[ evoa3 94 122919 103714 g 1o%
OCT-SEP || 103145 || 125680 a5 156133 132314 E o \ | 25%
Experimental Water Supply E A bl HHHHHH—
HEFS with 15 days EQPF Ensemble: 2021-12-08 Issued: 2021-12-08 g 8 I 50%
APR-SEP || 74385 || 92309 98 116841 94166 § I M I
APR-JUL || 62696 | 78891 98 99959 81933 v
APRAUG || 68682 || 86782 a7 || 110776 89196 I 17™
JAN-SEP || 90684 | 112377 a7 137963 115946 ’ ” l 1 l [ l 90%
JAN-JUL 78385 || 98937 95 123459 103714 64 A
OCT-SEP || 106818 || 128652 97 154075 132314
Reference Mr ]
ESP with 0 Days QPF Ensemble: 2021-12-08 Issued: 2021-12-08
= 30yr Normal (89.2 MAF)
APR-SEP | 72106 || 90729 96 114682 94166 44 L L
ocT NOV DEC
APR-JUL || 60589 | 77005 94 98296 81933 Date of Ensemble
APR-AUG 67183 55324 95 109076 89196 Most Recent Forecast for ESP10: Issued Date 12/08/2021 Plot Created 12/09/2021 12:02 PST
JAN-SEP 89859 10834 96 135687 115946 () MaxScale ® Scale ToData () Scale To Last45 Days [ ] Show Min/Max Ensemble Volume [] Show Tooltips Help
JAN-JUL 77616 || 96023 EE] 121113 103714
OCT-SEP || 106206 || 127514 96 151859 132314
Move the mouse over the desired "Forecast Period” to display a graph.



2022 IPC Flood Control Outlook

- Hells Canyon Complex Operations - Median Case Inflow Forecast e Br o Elevation
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Questions?

A, |

John Hildreth, P.E.
SENIOR ENGINEER
® Idaho Power | Water Resources and Policy

Email: JHildreth@idahopower.com
An IDACORP Company
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Idaho Collaborative Cloud

Seeding Program




Cloud Seeding Operations WY2022

WY 2022 Operations (WY 2017 - 2021)
Nov November
Max Mean Min

Central Mountains
Generator Hours 14.6 362.6 258.3 139.7
Flight Hours 22.1 43.7 27 14.6
BIP Flares 104 282 160 28
EJ Flares 239 1208 542 102
Upper Snake
Generator Hours 37.8 343.4 179.3 26.2
Flight Hours 15.3 221 11.5 4.4
BIP Flares 102 187 70 14
EJ Flares 200 222 92 0
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JDAHO

Water Resource Board

IWRB Managed Recharge Program

Upper Snake River Advisory Committee Meeting

Paul Thomas

Recharge Program Project Manager

December 10, 2021




Total Natural Flow Water Recharged

39,729 af

>

IWRB Recharge - Oct 20 to Dec 6
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Preliminary Data
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IWRB Natural Flow Recharge - 2021/2022 Season

Total Volume of Recharge = 39,728 af (October 20,2021to December 6,2021)
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