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Snohomish Chinook 1986-2018
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Snohomish Chinook 1986-2018
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Skykomish Chinook 1986-2018
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Snoqualmie Chinook 1986-2018
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Snohomish Chinook 2019 Forecast
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Chinook recovery goals
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Chinook 1965-2018
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Skykomish vs Snoqualmie Chinook 1965-2018
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Coho 2017 over-forecast
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Coho 1990 - 2018
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Normal Management Status
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Coho still in critical status
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Coho 2019 OAS3 forecast
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Coho Natural Escapement (1000s)
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NOR Escapement

Chum (2018 escapement)
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Chum (2018 escapement)
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NOR Escapement

Chum 4B forecast
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Pink (2018 escapement)
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Pink 2019 4B forecast

2500000

2000000

1500000

Escapement

1000000

500000

o 128,300
o 2 °* O

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019



| L1/910C

~ 11992

| ST/¥10C
| €1/710T
| T1/0T0C

| 60/800¢

Snohomish Escapement

GeoMean
Goal 6500

| £0/900¢
| S0/v00¢
| €0/200¢
' 10/000¢
| 66/866T
| £6/9661
| S6/v66T
| €6/266T
| 16/066T
| 68/886T
| £8/986T
| S8/v86T
| €8/7861

| 18/086T

o

(0.0)
i
)
S
e
(O
()
-
()
Q
)
V)
-
Q
)
C
-
54
&
O
-
O
C
V)

12,000 -
10,000
8,000 -
6,000 -
4,000 -
2,000 -




2.50

2.00

1.50

1.00

0.50

0.00

2000

Snohomish Winter Steelhead

2002 2004 2006 2008 2010 2012 2014 2016
—e— Samish Winter Steelhead —e— Skagit River Summer and Winter Steelhead
Stillaguamish Winter Steelhead —eo— Snohomish/Skykomish Winter Steelhead
Pilchuck Winter Steelhead Snoqualmie Winter Steelhead
—e— Puyallup\Carbon Winter Steelhead —e— Green River (Duwamish) Winter Steelhead

-------- Deviation from 14 yr Average



Out-migration
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Skykomish trap relocated in 2008
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2009 - 2018 Coho (post relocation)
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Productivity




Recovery Goals defined by productivity
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Chinook Productivity

Snoqualmie Chinook
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Chinook Productivity - Skykomish
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Chinook Productivity - Snoqualmie
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Marine conditions

7
©
=
A
<
0P
X
@)
@,
<
I
@)

AL ASKA

BN BC.

& CALIF

= \WASH., ORE.




Subjected to a variety of marine
phenomena
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Ocean Conditions - PDO
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Figure PDO-01. Time series of shifts in sign of the Pacific Decadal Oscillation (PDO), 1925
to present. Values are summed over the months of May through September. Red bars
indicate positive (warm) years; blue bars negative (cocl) years. Note that 2008 and 2012
were the most negative values recorded since 1936.

www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/ca-pdo.cfm



Ocean Conditions — ONI (El Nino)
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Figure ONI-01. Values of the ONI, 1955 - present. Red bars indicate warm conditions in the equatorial
Pacific, blue bars indicate cool conditions in equatorial waters. Large and prolonged El Nifio events are
indicated by large, positive values of the index: note the >+2 value associated with the 1972, 1983,
1998, and recentstrong evenin 2015-2016. Recentcool anomalies (La Nifia) were during 1999-2002,
2007-2009 and 2010-2012.

www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/ca-pdo.cfm



Ocean Conditions — PDO, ONI and Temp
anomalies
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Figure TA-01. The PDO (upper panel, colored bars), ONI (upper panel, line) and monthly sea surface
temperature (SST) anomalies at NOAA Buoy 46050, 20 miles west of Newport, OR (bottom panel).

://www.nwfsc.noaa.gov ivisi fe/estuarine/oeip/da-sea-surface-temp.cfm#TA-01



https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/da-sea-surface-temp.cfm#TA-01
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https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/ca-pdo.cfm#PDO-02

Ocean Conditions — Coastal Upwelling
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Figure CU-01. Forces affecting coastal upwelling.

https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm



https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm

Ocean Conditions — Coastal Upwelling

T T T T T T T T T T T

1950 1960 1970 1980 19
YEAR

Figure CU-02. Anomalies of the coastal Upwelling Index during May to September each year, 1946 -
present.
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https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm

Ocean Conditions — Coastal Upwelling

Spring Chinook
r=03,p=0.18
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https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm#CU-03



https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm#CU-03

Ocean Conditions — Spring Transition

Spring Transition Anomaly
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Figure PST-01. Anomaliesin the date of the physical springtransition from 1969 to present. Anomaly is
basedon an average date of 13 April using the minimum cumulative upwellingindex (CUI) climatology
from 1969 - 2017.

://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oei



https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm#CU-02

Ocean Conditions — Spring Transition

Cumulative Upwelling at 45° N
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Figure CU-04. : Cumulative upwelling index. Vertical arrows indicate the date of physical spring
transition (solid line) and fall transition (dashed line).

www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oei



https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/db-coastal-upwelling-index.cfm#CU-04

Ocean Conditions — Spring Transition

Fall Chincok
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https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/ca-pdo.cfm



Ocean Conditions — Copepod community

May - September Sum of PDO vs.
Average of X-axis Ordination Scores
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Figure CCI-02. Relationship between the PDO and X-axis ordination scores. A "cold-
nlankton community” is associated with the negative (cold) phase of the
Number sy dicate the warm (red) neutral (gray) and cold
{blue) years. Years in black were cutliers and were excluded from the regression.

https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/ca-pdo.cfm
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https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/he-copepod-comm-structure.cfm
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Outlook for Coho and Chinook

Table SF-01. Ocean ecosvstem indicators of the Northern California Current.
Colored squares indicate positive (green), neutral (yellow), or negative (red)
ditions for salmon entering the ocean cach year. In the two columns to
the far nght, colored dots indicate the outlooks for adult returns based on
ocean conditions in 8 (coho salmon) and 2017 (Chinook salmon).

Adult Return
Outlook
coho Chinook
2019 2019

Juvenile Migration Year
2015 2016 2017 2018

Large— scale occan and atmosphene indicators

PDO (May - Sept) |

ONI (Jan - Jun) ]

Local and regional physical indicators

Sca surface tcmperature

) water temp
Deep walter
Local biolc

Copepod

Biological spring transifion

Winter ichthvoplankton biomass
Winter ichthvoplankton community
Juvenile Chinook salmon catch — June

Juvenile coho salmon catch — June




Questions?




4" highest peak flow on record

Snohomish Chum Escapement
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