Salmon Habitat Mapping in the
Mat-Su Basin




Understanding resource values

/ Landscape-scale planning\

and prioritizing for sustainable

development, conservation, and
restoration requires spatially
explicit, landscape-scale
information on distribution

\and abundance of resources./




Salmon values




Salmon values




Conserving Salmon Habitat

in the
Mat-Su Basin

The Strategic Action Plan
of the
Mat-Su Basin Salmon Habitat Partnership

2013 Update

o Esin

“identify important habitats for salmon and other fish species
in the Mat-Su Basin”

“help identify critical habitat for salmon at each life stage.”



Objectives

* Describe and synthesize spatially explicit information on salmon
spawning habitat distribution and abundance

* Use new digital elevation models, landscape —based mapping
tools, and local fish-habitat studies to improve mapping of
juvenile salmon habitat

* Identify information gaps and describe potential future research
activities



Spawning abundance and distribution

* Anadromous Waters Catalog
* C(Catch and Escapement Data

* Indexes of Productivity

* Spawning surveys




Spawning abundance

Table 38 —Eastside and westside Susitna River drainage coho salmon escapement counts. 1981-2012.

Westade Susina Management Unit Eastside Susitna Management Unit*
Rabideux Buch Queston Answer
s Chck G~ Owmek Suihs
d W hat SCﬂle alcC dﬁa Dﬁlﬁaﬂﬁﬁe? Total index  index index Total  Rive® Total
1981 17,017 T 17017 : ¢ ¢ = 37,000 54,017
1982 34089 ¢ 34089 - ‘ ‘ ¢ 30000 114089
1983 8,867 ¢ 3867 - ¢ ¢ ¢ 24000 32,867
1984 18172 80 18652 236 60 57 353 ¢ 19,005
1955 9,181 §2 9263 30 89 9 128 © 9301
. 23457 23457 25 ey . e Gib ¢ 2348
Which esUmsate of abundsanﬁes aresleast biaseds © s
63 337 166~ 360 ¢ 12963
1983 "5.695 0 IM 1m 31 6 277 ¢ 25902
1990 21346 0 21366 36 41 6 83 ¢ 21449
1991 57275 185 57460 300 492 51 843 ¢ 58303
1992 20073 ¢ 29073 167 227 85 ¢ 20648
1993 37752 ¢ 37752 178 370 ',D 582 ¢ 38334
° d ff 1 ¢ 56 ¢ 25841
Do di erent:pop ations Eovaty aver tzﬂme : I
34,420 ¢ 34420 458 238 739 ¢ 35159
197 13670 $.063 114 20847 27 186 = « 22307
1998 24769 6773 ¢ 56 31598 356 519 5 90 ¢ 32518
1999 37933 4563 © 169 42665 153 128 40 751 ¢ 33416
2 40 921 26387 354 67662 809 1040 899 2748 © 70410
© 17 7077 2997 77660 1470 450 3 2201 ¢ 79951
d HOW Varlabﬁ% afﬁosesmﬁlate éﬁp 99702 1158 1,010 249 2417 ¢ 102119
003 45272 17.305 62871 e a7 131 538 ¢ 63409
2004 92343 62940 ¢ 155283 ¢ g» 11 9 ¢ 156216
2005 76890  47.887 ¢ 124777 1014 537 35 1586 ¢ 126363
2006 132889 S9419°¢ 3063 195371 883 200 270 1452 ¢ 196823
2007 39957 10575 ¢ 50532 167 241 % 434 ¢ 50966
2008 33934 12724 1043 56701 798 73 8 1453 ¢ 58154
2009 i 27348 45 27693 219° o' 166° 304 « 28087
2010 10.393 161 10554 117 It 1160 ¢ 10714
2011 7.508 ¢ 5§ 7.566 76 94 116 286 ¢ 785
2012 £.825 ¢ 685 N 75 ¢ 35 7176
Averages
19812010 39110 24216 869 49111 377 327 1499 807 47.000 54,537
20012010 70904 27387 2435 86114 728 409 174 1,166 $7.280
2006-2010 . 15260 3403 68170 437 173 169 779 68,949

* Swrvey conducted by walking portions of the creek.
" Sonar counts, dates of assessment vary; estimates for 1981-1984 encompass the entire coho salmon migration (Davis 2000).
All estumates from 1985-2008 are partial because Yentna River sonar shut down before the end of the coho nin. Yentma River
2005 and 2006 coho salmon estimates reported by Westerman and Willette (2007a-b). Oslund et al. 2014



Synthesized from Yanusz et al. 2007; Yanusz et
al. 2008; Anderson and Bromaghin 2009; Fair et
al. 2009; Yanusz et al. 2011; and Oslund et al.
2014
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Juvenile habitat mapping

_ SDMI

'1:-“ Statewide Digital
Mapping Initiative

Conduct Your Own Science: A Living Analysis
Digital Landscapes

Analysis Tools (80) ~geographically consistent
-multi functional - -multi functional

-user friendly - -advanced capabilities
-online technical help

Online TerrainViewers Universal Platform

-other applications
-3rd party developers

Interdisciplinary
-physical processes
-biological processes
-human activities

Hybrld Open urce

Supported & Maintained: Continuously Updated




Juvenile habitat

* Mean annual flow = 10122 FAY¢ P 111 (Parks and Madison 1985)
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Juvenile habitat

Key to symbols

@ Boulder
O  Cobble
O  Gravel
©  Organic/ Sand/ Silt/ Clay ]

L3




Juvenile habitat

* Elevation

* Gradient

* Glacial extent

* Beaver habitat likelihood
* Sinuosity

* Braiding

* Relationship to lakes

* Relationship to wetlands

* Floodplain width and confinement
* Road density

* Wood accumulation probability




Juvenile habitat

Key to symbols
“_ Confined channel

Unconfined channel

Floodplain boundary
,,/




Juvenile habitat

e Man-made barriers

Fish R urce Monitor FPIP Overview Sport Fish Home User Guide Feedback .

J Alaska Dept. of Fish And Game Anadromous Waters Fish Inventory

;

coordinate, township, or place name l Loc

Stream Lake
Points Points

Species /
— SITEAMS — — Life Stage

@ Species Polygons

Fish Passage Ratings

No impact on fish passage
May impact fish passage
Likely impacts fish passage

Complete survey not available ‘

Freshwater Fish Inventory
®  Survey Points
~ Other Features
Towns
Roads
Township / Quad Boundaries
Special Areas Boundaries

...... ADF&G Habitat Division
Region Boundaries

* Natural barriers:
1) 1200 foot stream segments exceeding 8% gradient

1) Waterfall barriers: 4 meters relief over a 10 meter stream
seoment




Local studies

* Importance of wetlands (ARRI - Davis and Davis 2010)

* Coho seasonal habitat use 1n Big Lake watershed (USFWS — Gerkin
and Sethi 2013)

* Coho habitat use in Little Susitna (USFWS/UAF — Foley 2014)

* Fish assemblage patterns (ADFG — Kirsch et al. 2014)

— Coho salmon: Temperatures ﬁ Elevation @
— Chinook salmon: Elevation @ Channel width ﬁ

* Susitna seasonal habitat use (Susitna-Watana 1980s and 2013)
— Habitat suitability curves for coho fry: (depth, velocity, cover, temperature,
upwelling)

— Macro and meso habitat associations for juvenile Chinook, coho, and
sockeye

* Limnological sockeye salmon studies (CIAA, ADFG)



Proposed models

* Summarize all methods and previous studies; propose models by

species for summer and winter habitat

-

gl MetMap Create Aquatic Habitat Indices - Resident Fish Definition

Mote: creating habitat indices uses the existing defined fish-bearing network. Make sure that the appropriate fish

nebwork applies to the desired habitat index.

For example, coho intrinsic potential should be created using a fish

network defined for coho, and not say steelhead or resident fish. Use the MetMap Analysis Toolset to create or change
fish bearing definitions.

o e e

Habitat Intrinsic Potential-Coho

Oncorhynchus kisutch

[l Check to run selected reaches
only. Will ignore non-fish bearing.

R BEW Y 8

for divisions (0-1)

Choose parameters (must be sequential) Min Set Data Division (upper bounds) Max Set ranking gradients
Reach Gradient -0.05 o 0.05 o.1 0.15 0.2 0.5 0.5 0.5 0.5 0.5 0.5 G
Stream Order (Strahler) 1 2 3 4 5 G 0.5 0.5 0.5 0.5 0.5 0.5 E]
-— WOOD ACCUMULATIOMN TYPES —- 0.5 0.5 0.5 0.5 0.5 0.5 E]
o 0.2 0.8 0.6 0.8 1 0.5 0.5 0.5 0.5 0.5 0.5 E]
0.5 0.5 0.5 0.5 0.5 0.5 E]
0.5 0.5 0.5 0.5 0.5 0.5 E]
Select from previoushy saved files:
[ Clear Form ] [ Save Current Settings h &] ‘ Ccalculate ‘ ‘ Help ‘ ‘ Close ‘

* Workshop in January

Interested?

cwoll@tnc.org




Future applications

e Tuture research

* Data publicly available

Mat-Su Basin % Habitat Partnership
working for thriving fish, ¥ health ts, and vibrant communities in the Mat-Su Basin

TR
/ healthy habitats

* Economic geography of salmon (ISER and ADFG)

UAA Institute of Social
> and Economic Research

> UNIVERSITY of ALASKA ANCHORAGE




