Water Supply Availability Committee

Friday, February 17, 2023

Duration,
min

10:00 10 Welcome & Introductions Jeff Marti, Ecology

Start Time Description

Regional Climate Setting/ Karin Bumbaco, OWSC
ENSO Nick Bond, OWSC

Mountain Conditions Scott Pattee, NRCS
Streamflow and Groundwater Nick Sutfin, USGS

Amy Burke, NWRFC
Water Supply Forecasts Brent Bower, NWS

All All

BOR releases official Yakima Forecast on March
9th

Next WSAC Meeting: Friday, March 24th
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Washington statewide average Snow Water Equivalent on February 17 compared to previous years

sorted by year
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Oct. 1 Snow Storage:

483,442 af

Nov. 17, 2022 :
6,171,010 af

January 1, 2023
24,175,516 af

January 18, 2023
26,397,974 af

February 16, 2023:
30,991,617

February 16, 2015:
12,610,187 af

total volume of snow storage (acre-feet) by basin (HUCS)
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GRACE Root Zone Soil Moisture (1 Meter); Feb 14, 2023
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Snow Water Equivalent (In.)

SNOW WATER EQUIVALENT PROJECTIONS IN

OLYMPIC
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basin SWE projections to April 1 at low (30th percentile), medium (50th percentile), and high (70th percentile) levels of accumulation
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basin SWE projections at a range of percentile levels of accumulation
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statewide SWE vs accumulated precipitation since Oct 1

day of year February 16
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B= An official website of the United States government Here's how you know

Subscribe = About NRCS farmers.gov USDA gov  State Offices

USDA Natural Resources Conservation Service
—__" LS. DEPARTMENT OF AGRICULTURE Q. Search >

CONSERVATION BASICS GETTING ASSISTANCE PROGRAMS & INITIATIVES RESOURCES NEWS & EVENTS CONTACT

Washington Snow Survey e
ARV CIaSITJ VARG ... \WSAC February
2023

Home » Conservation Basics » Conservation By State » Washington » Washington Snow Survey & Water Sup;

The NRCS Snow Survey Program provides mountain snowpack data and streamflow forecast. N R‘ 5
applications of snow survey products include water supply management, flood control, climate | U

Natural Resources
Conservation Service




End of January all
inclusive

snow survey results
Percent normal SW
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Snow Water Equivalent {in.)
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SNOW WATER EQUIVALENT AT
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Avg. Dally Temperature (°F)
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WY Accumulated Precip. (in.)
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Precipitation {in.)
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Percent Saturation (%)
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Percent Saturation (%)

DEPTH AVERAGED SOIL SATURATION IN
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Snow Water Equivalent {in.)
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SNOW WATER EQUIVALENT PROJECTIONS IN

Snow Water Equivalent {in.)
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basin SWE projections to April 1 at low (30th percentile), medium (50th percentile), and high (70th percentile) levels of accumulation
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basin SWE projections at a range of percentile levels of accumulation

basin

NMRCS Data | query date: 02-16
ahtanum

asotin

baker ==
cedar
colckum
concully_lake
cowlitz
entiat
grande_ronde
green
kettle
klickitat

Iake_chelan/
lewis
methow
naches
newman_lake
nooksack
olympic
omak
puyallup
sanpoil

percentile
pct10proj

pct30proj
pcts0proj
pct70proj
pct90proj

4

satus
simcoe-toppenish
skagit
skykomish
snoqualmie
stemilt
sullivan

tolt
upper_yakima
walla_walla
wenatchee
white

50

i

—
—=

100

percent of normal

150



RFC: Map of Snow Basin Indices
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Water Year 2023

Temperature Precipitation
Mean Daily Temperature Anomaly, Since Oct 1st Total Precipitation Anomaly, Since Oct 1st
2022/10/01 - 2023/02/14 2022/10/01 - 2023/02/14
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Climate Toolbox

® (QOct-Jan averages to cooler than normal* (-0.5°F)
when averaged statewide

® Averaged statewide, Oct-Jan precipitation ranks as
the 39t driest (-3.26")* ,




January 2023

Temperature Precipitation
Mean Daily Temperature Anomaly, Last Full Month Total Precipitation Anomaly, Last Full Month
2023/01/01 - 2023/01/31 ’
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® Averaged statewide, January was the 23
warmest on record (+1.4°F)*
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Climate Toolbox

® Averaged statewide, January was was 26t driest
(-2.06”) on record*
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February 2023 so far

Temperature

Mean Daily Temperature Anomaly, Last 15 Days
2023/01/31 - 2023/02/14
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Precipitation

Total Precipitation Anomaly, Last 15 Days
2023/01/31 - 2023/02/14
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U.S. Drought Monitor

U.S. Drought Monitor February 14, 2023

(Released Thursday, Feb. 16, 2023)

Washington Valid 7 am. EST

]

Intensity:

I:l Mone

[ | boabnomally Dry

[ | o1 Moderate Drougnt
[ ] b2 severe prougnt
I o: Extreme Drowgnt
I o xceptional Drougnt

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Momitor, go fo

l htips:/droughtmenitor.unl edu/About.aspx

Author:

Brian Fuchs
National Drought Mitigation Center
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droughtmonitor.unl.edu




Classification of Water Extremes: Wet-to-Dry
USDM Colors/Thresholds
SCENEINN ST IS S0 Moderate  Abnormal Neutral Abnormal Moderate Extreme Exceptional
Wet Wet Wet Wet Wet Dry Drought Drought Drought
0 percentile 2 5 10 20 30 70 80 90 95 98 100

Precipitation
Oct. 1, 2022 - Feb. 14, 2023

Precipitation
Jan. 16, 2023 - Feb. 14, 2023

o

T .
Leaflet | Powered by Esri |
Data Source: gridMET - UC Merced

Leaflet | Powered by Esri |
Data Source: gridMET - UC Merced

Soil Moisture (Surface) Streamflow
Feb. 6, 2023 Jan. 20, 2023 - Feb. 16, 2023

Leaflet | Powered by Esri |

Climdate"TooMyox

Leaflet | Powered by Esri |
Data Source: GRACE - NDMC

24-month SPIl and SPE]I
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WestWide Drought Tracker



Sea Surface Temperature Anomalies: 05-11 Feb 2023
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Official NOAA CPC ENSO Probabilities (issued Feb. 2023)

based on -0.5°/4+0.5°C thresholds in ERSSTv5 Nifo-3.4 index
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CFSvZ Weeks 3 & 4 500 hPa Z Anaomalies (m)
16 Member Ensemble Mean Faorecaost from 15FebZ023

Week 3 — 2ar2023—8MarZ023

CFS 3 & 4 Week 500 hPa
Model Projections: Wet

and Cool in Early March and
then Drying Out in WA State
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C3S multi-system seasonal forecast ~ ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC
Mean Z500 anomaly MAM 2023

Varianco-stancardaed mon 500 hPa Z .
M- som [-40.-20 -20.-10 []-10.-5 []-5.5 [J]s5.10 [Jio.z2o0 [EHz20.40 [l> 40m IMME ProjeCtlonS
o — for Mar-May:
Consistent with
the Demise of

La Nina

C3S multi-system seasonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEPAMA/EC — C3S multi-system seasonal forecast  ECMWE/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC
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Seasonal Temperature Outlook @
Issued: February 16, 2023 NOAA/CPC

’ Forecasts for
March-May 2023

2

< Probability (Percent Chance)
Above 3 ! Above Normal Below Normal
Leaning /[ 33-40% 33-40% [ ]
Above [ 40-50% 40-50% [ _
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Seasonal Precipitation Outlook @

Valid: Mar-Apr-May 2023
Issued: February 16, 2023
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Spring (MAM) 2023

NMME
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Summer (JJA) 2023
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Summary

Water year on average has generally been drier and
warmer in western WA and wetter and cooler in
eastern WA

Long-term eastern WA precipitation deficits
Improving, but there is a recent pause

Growth in the winter snowpack is anticipated over
the next couple of months

Spring 2023: Probably a warm-up relative to
seasonal norms

Don’t pack away the long johns quite yet
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The Washington State Water Supply Availability Committee
- on 17 Feb. 2023
by Nicholas Sutfin, USGS Washington Water Science Center

e —
== -




WA Current Streamflow Condltlons 17 Feb 2023
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USGS | National Water Dashboard



https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

Rising and Falling conditions of WA streams on 17 Feb. 2023

Surface-Water Levels: Rising
and falling
COLOR — CHANGE
Water level rising = 1 foot/hour
» Woater level rising = 0.5 - 1 foot/hour
@ Water level rising = 0.05 - 0.5 foot/hour
@ Water level changing < 0.05 foot/hour
@ Water level falling = 0.05 - 0.5 foot/hour
« Water level falling = 0.5 - 1 foot/hour
Water level falling = 1 foot/hour
SHAPE — SITE TYPE
Stream Lake Wetland

Estuary Coastal

= USGS

science for a changing world

USGS | National Water Dashboard



https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

WA 7-day Average Streamflow Conditions as of 17 Feb. 2023

Thursday, February 16, 2023
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https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

Index Gaging Stations

(Stations that measure natural or near-natural streamflow)
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Index Gaging Stations,
7-day average streamflow (as of 17 Feb. 2023)
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Explanation - Percentile classes
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USGS WaterWatch --

Streamflow conditions



https://waterwatch.usgs.gov/index.php

Daily streamflow in Washington Rivers compared to
historical streamflow, Jan. 2023 to Feb. 2023
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https://waterwatch.usgs.gov/index.php

Duration Hydrograph, Washington State
/-day Average Streamflow (as of 17 Feb. 2023) is normal/below normal

Duration hydrograph of /—day average runoff

for MWashington
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Explanation - Percentile classes
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https://waterwatch.usgs.gov/index.php

WA 14-day average streamflow
as of 17 January 2023, compared to February 2022

Last 14 days February 2022

Explanation - Percentile classes
R . m science for a changing world
<10 10-24 ; 76- =50
Low £5-75 | 76-90 i USGS WaterWatch --
wch belos Belo Abowve Much above ..
e nowmal | Rommal Streamflow conditions

normal Nomal



https://waterwatch.usgs.gov/index.php

Monthly average streamflow compared to historical
January 2023 compared to January 2022

January 2023 January 2022

a USGS
Explanation - Percentile classes

-‘ science for a changing world

L, | <10 | 1024 | 2575 | 760 1- USGS WaterWatch --

Much below Below "
M rmal normal Homal

Streamflow conditions



https://waterwatch.usgs.gov/index.php
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Hydrograph of cumulative 7-day average

Area-based Hydrograph, Washington State

2023 Water year (as of 17 Feb. 2023) is normal

Hydrograph of cumulative 7-day average runoff for Washington
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USGS WaterWatch --
Streamflow conditions



https://waterwatch.usgs.gov/index.php

WA Current Groundwater Conditions (17 Feb. 2023)

Groundwater Levels

DEFTH TO WATER

Ny abchias A 0-50feet
pists Davenport well > 50— 100 feet

in Lincoln County 4 > 100 150 feet

= 150 — 200 feet
= 200 — 250 feet
= 250 feet

' | ||1 C ’.I' ro

Tacoma

! iy mpia Measurement flog
. *Nation g Recent measurement unavailable
A Nafion Depth to water unavailable

Whetstone well
in Columbia County

Kennewick A

Scaiter Creek well | Yakima
in Thurston Co.

science for a changing world

USGS --
Groundwater Watch



https://groundwaterwatch.usgs.gov/Default.asp

Scatter Creek Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface @

Scatter Creek well

(465033122570202) in Thurston Co.
(16N/02W-29L02P2)

17.76 ft - Feb 16, 2022 02:45:00 AM PST
26.55 ft - Dec 22, 2022 02:58:00 PM PST

o

|/

Current: == Approved Provisional
Field visit: O Approved Provisional
Last year: — Approved

Median: 2012 - 2022

T T T T T T
Mar 2022 May 2022 Jul 2022 Sep 2022 Nov 2022 Jan 2023

Climate Response Network - USGS Water Data for the Nation


https://waterdata.usgs.gov/networks/CRN/

Scatter Creek Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface, ft

Mean 20.87 ft - 2023-02-10
Visit 26.55 ft - 2022-12-22

Scatter Creek well
(465033122570202) in Thurston Co.
(16N/02W-29L02P2)

- 82-ft deep Mean: - Approved - Provisional

| « Sand and gravel | |
2019-06-08 2020-01-25 2020-08-13 2021-05-02 2021-12-20 2022-08-08

Climate Response Network - USGS Water Data for the Nation


https://waterdata.usgs.gov/networks/CRN/

Davenport Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface ©@

Current: == Approved Provisional

45.41 ft - Feb 15, 2022 04:00:00 PM PST Field visit: O Approved () Provisional
Last year: — Approved

50.43 ft - Dec 19, 2022 01:35:00 PM PST 2012 -2022
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Davenport well (473442118162201) ®
in Lincoln County (24N/36E-16A01)

T T T T T T
Mar 2022 May 2022 Jul 2022 Sep 2022 Nov 2022 Jan 2023

Climate Response Network - USGS Water Data for the Nation


https://waterdata.usgs.gov/networks/CRN/

Davenport Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface, ft

Mean 45.61 ft - 2023-02-11
Visit 50.43 ft - 2022-12-19

Davenport well (473442118162201)
\&@ in Lincoln County (24N/36E-16A01)
« 117-ft deep
 Wanapum Basalt Mean: -—— Approved - Provisional

2015-12-13 2017-07-13 2[]’19-IDE—'12 QDEG-IEIQ—H 2#]22—":]4-'14

Climate Response Network - USGS Water Data for the Nation


https://waterdata.usgs.gov/networks/CRN/

Whetstone Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface ©@

Current: == Approved Provisional

39.16 ft - Feb 16, 2022 03:00:00 AM PST E;ilfj;é'gf of AEE;?Eiid Provisional

37.94 ft- Jan 06, 2023 09:53:00 AM PST ian: 2012 -2022
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Whetstone well near Waitsburg A\ "'“»«u'“wﬂ .Aﬂuwrﬂ tka MU

(461935118081501) in Columbia
County - (10N/37E-23R01)
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Whetstone Well Groundwater Conditions (17 Feb. 2023)

Depth to water level, ft below land surface, ft

Mean 37.71 ft - 2023-02-10
Visit 37.94 ft - 2023-01-06 .
Whetstone well near Waitsburg

(461935118081501) in Columbia
County - (10N/37E-23R01)

« 172.5-ft deep

 Grande Ronde Basalt Formation

Mean: - Approved - Provisional

2019.06-08 2020-01-25 2020-09-13 2021-05-02 2021-12-20 2022-08-08




WA Current Groundwater Condition (17 Feb. 2023)

Scatter Creek well Davenport well

16N/02W-29L02P2 24N/36E-16A01

U.S. Geological Survey U.S. Geological Survey

EXPLANATION
- Approved daily value
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Plot created: 2023-02-16 Plot created: 2023-02-16
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WA Current Groundwater Conditions (17 Feb. 2023)

1ON/3TE-23R01

Whetstone well

U.5. Geological Survey

EXPLANATION
= Approved daily value
= Provisional daily value
L Historical weekly median
Percentile
90 - 95
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Summary of Washington
Streamflow & GW conditions as of 17 Feb. 2023

« 7-day average streamflow statewide is normal/below normal
« 7-day average streamflow at eight index gaging stations:
Northern WA

* Quinault River -Normal

 NF Nooksack River —-Normal

« Hangman Creek —Normal

* Chehalis River nr. Grand Mound — Below Normal

* Puyallup River nr. Orting — Below Normal

« Walla Walla River —-Normal

 EF Lewis River — Normal

« American River - Iced Over

» Index groundwater sites: (below normal)
— Scatter Creek well (west) — Below Normal
— Davenport well (east) — Much Below normal

— Waitsburg well (southeast) - Normal -
a USGS

science for a changing world




Index Gaging Stations,
7-day average streamflow (as of 19 Jan. 2023)

M.Fk.Mook=ack R. nr. Glacier

12205000
Normal

Explanation - Percentile classes
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USGS WaterWatch --

Streamflow conditions



https://waterwatch.usgs.gov/index.php

Monthly average streamflow compared to historical
record for Nov. 2022 & Dec. 2022

November 2022 December 2022

Explanation - Percentile classes

=10 10-24 25-75 | 76-80 =40

- Low High
=~ Much below: Below i Above  Much above
ﬁ USGS ”r'i:.;rr'-'uq:ﬂ normal Hommal normal rarmmal

science for a changing world USGS WaterWatch -- Streamflow conditions



https://waterwatch.usgs.gov/index.php

Northwest River Forecast Center

Amy Burke
NWRFC.watersupply@noaa.gov




Take Home Messages

Adjusted Runoff to date is below normal

10 day QPF forecast is above normal for the west slope of
the Cascades

- ESP10 Natural Water Supply is a mix of normals and below
normal



O 75-90
@ 90-110
© 110-125
@ 125-150
® 150-175
®- 175

Y TD Adjusted Runoff

Washington
Skagit nr Mt Vernon

Dungeness nr Sequim

Chehalis at Porter

Okanogan at Malott

Methow nr Pateros
Yakima at Parker
Walla Walla nr Touchet

% Normal Runoff Oct 1st — Feb 16"

62
63

65

61

63
63
99



#2 —- S z
n \E Northwest River Forecast Center

’” 10 Day QPF (Deviation from Climatology), Ending 12Z, 02/26/23

.‘“""(m o C‘j

y Northwest River Forecast Center w
vf’ 10 Day QPF, Ending 12Z, 02/26/23 v
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v o

Creation Time: Thu Feb 16 14:59:38 UTC 2023 Creation Time: Thu Feb 16 15:01:17 UTC 2023




' No Normal, No data
® <5

® 2550

Q 50-75

Q 75-90

@ 90-110

© 110-125

@ 125-150

® 150-175

®- 175

Feb 16, 2023

% Normal Apr -Sep Volume
Washington

Skagit nr Mt Vernon

Dungeness nr Sequim

Chehalis at Porter

Okanogan at Malott
Methow nr Pateros

Yakima at Parker

Walla Walla nr Touchet

92
34

87

71
67

94
38



Take Home Messages

Adjusted Runoff to date is below normal

10 day QPF forecast is above normal for the west slope of
the Cascades

- ESP10 Natural Water Supply is a mix of normals and below
normal
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Adjusting Snow States
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The bottom plot shows the forcings that drive the model




Adjusting Snow States

Snow Analysis

Lower Zone simulated SWE 4.5 inches
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Upper Zone simulated SCA is 100%
Blue line

Lower Zone simulated SCA is 81%
Red line

WCHW1 - Sauk R ab White Chuck - SNOW

SWE guidance is NOT station data.
It is calculated from station data using
statistical procedures (PCA).



Adjusting Snow St
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Adjusting Soll States

TRYMS - Yaak R nr Troy TRYMS - Yaak R nr Troy

SQIN TRYMS [1) e T SQIN TRYMB [1]
195 P @ @@ o e e 118 — Last fest [2) 195 o RIRTIER ey e bag Last fest [2)
QINTRYMS QTR
SN 13 e —-sQNTRMB ] 1650 o v - i - SQINTRYMB 1]
a8 i w ~+ QINETRYMS [1] - L ~+QINETRYMS [1]
— ESP10 Mean [3] - —ESP10 Mean 3]
1600 16 ESP1090% 3] 1600 316 ESPIO0% (3]
1575 19 i ESPI010% 3]
- . * QNTRYME
s :
Increased the Lower Zone i
1525 o X 1525 {EA
Prlmary and Supplemental - : ‘
T — = s wo §
: ¢ d
§ s w3 § s
a a
1250 2 I 1250 n
20 30 100 fd
— MAT TRYM8U [5]
— ~ 2 2 2 toss
¢ « Y OFrecipiiarnon ymuls
. - ) Lom URMARTMA Blend Basin Averaged
¢ . .- los AP TRIMBU 5]
g ' ' 5 BwPTRMELE
H g AutoQC MAP Upper
H ¥ AutoQC MAP Lower
. § & VerfiedQC MAP Upper
{ F: Free water 3 Mvenscuri
i . Impervious P
: T: Tension water
4 -
Natural Est % Change
= —
[ )
£

wEIn | GeND | uBmn  osmn | GoAD | oBan | osan | Goan  @ian | ouan | onan eum asm acm o whge wmum  kpmoiehE b - -
1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 0600 1200 1200 %

YAAK RIVER NEAR TROY (TRYM8): (1] TRYMS : Yaak R nr Troy 02-12-2023 12:00:00 GMT Local UCKootenai Export:[2] RVF - UCKootenai 02-12-2023 12:00:00 GMT Current ESP East Reports and Exports: [3] Reports: ESP East 02-12-2023 12:00:00 GMT Curre tenai 02-12-2023 12:00:00 GMT Current ESP East Reports and Exports: [3] Reports: ESP East 02-12-2023 12:00:00 GMT Current NWRFC ParallelSim: (4] Parallel Simulations 02-12-2023 12:00:00 GMT Current

er

Surface runoff

Evapoltansplraﬂon

Lower zone
-

Subsurface outflow




NWRFC Forecast Technique
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