What Is Salmonid
Habitat Intrinsic Potential (IP)
Modeling

An OverV1ew of Fundamental Aspects :

i i e
iy TS bt + -
T

oLl il e Bennett
UW / Olymplc Natural Resources Center

Outer Washmgton Coast IP Modeling Peer Review Workshop
October 31, 2012

NetMap =,
Cor .;.|._lh;rl;\“:n:\:u-‘r.ﬂr.!_lhah:l:c v

{E ERVIRONMENT » SCHOOL OF ENVIRONMENTAL AND FOREST SCIENCES

e ————

SALMON
CENTER




Salmonid IP Models Are Spatially Explicit
Habitat Potential Models

[P Models relate habitat preferences_t-o _landscape feat_ure's-

of The landscape features are stream reaches
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@ Salmomd hfe cycle hablts Efeflne hablrat
preferenees i T

[P Models elstimate_ potential" habitat quality and quantity
@ Score for each habitat suitability curve in a set

@ Combined IP score assigned to each stream reach

@ Scored reaches analyzed using GIS software or other
means



IP Models Relate Habitat Preferences to
Stream Reaches

Influences, characteristics, properties, and parameters can be-
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Stream reaches are identified by intrinsic properties

m "Charactef;ig‘ficé are built from geomorphic,
hydrologic, topologic and climate influences
& Characterist'ics'determine' properties of reaches

o f];leamples: channel width, gradient, and mean annual
ow

@ This hierarchy is intended as a guide for understanding the
underlying structural relationships of model parameters



IP Models Relate Habitat Preferences to
Stream Reaches

Spawning, rearing, migration, or other hfe cycle hab1ts are
selected for modeling - .

= More than one may be modeled o 5
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Hab‘ttat preferences are represented as sultablllty and are
scored agamst parameters onacurve

O Parameters are composed of one or more reach
propert1es

= Range of parameter values on x-axis of curve
@ Range of suitability scores on y-axis of curve

@ Break points are created where a suitability score is
plotted against a parameter value



IP Models Hypothesize
About Potential Habitat Suitability

What would the current river system be like if human :
influences were removed? A

=..-Barriers such as culverts and dams T
&, Pollutants stich as nonpornt and sewer d1scharge

o} lrnpacts such as clear cuts and developrnent
Where would the best habitat -be located?

m IP Models do not simulate
historical habitat conditions!:

@ They do simulate potentials:+
future habitat conditions!



Salmonid IP Models Identify Priorities

What salmon restoration projects would be most effective?
@ Which ones would prov1de mere bang for the buck
o Wh1ch ones would have the Wldest 1mpact7 %

Whaf‘ f1sh management strateg;es Would be most effectlve'?
& Where and when should they be applied?

What conservation efforts woul_d be most effective?

= Where should they be applied?

[P Models provide well grounded data to any cost / benetfit
analyses.



Setting The Stage:
Constructing the Fish Bearing Network

Cutoff variables limit the fish bear_i_n-g___ :.networl<

@ Define upstream lnmts

Elevatmn channel Wl}m
El 'éiDefme downstream hm1ts}

Tldal elevat1on sahmty
m Define local natural l1m1ts

- Natural barriers

@ May be proxies for other
less accessible variables




Relating Reaches To Habitat Preferences:
Building Intrinsic Parameters

Intrinsic parameters are constructed by fish biologists

@ Deemed most 1mportan,t factors affectmg habltat
sultablhty S ’
i ik S e ?"ﬂ‘
% Composed; Of one or more feach pmpertles
Example channel confmement is ratio of floodplain
width to channel w1dth

Example gradlent as reach property and intrinsic
parameter

® Maybe be proxy for other parameters

Proxy for stream complexity (not well suited
for reach based analysis)



Generating Habitat Suitability (HS) Curves

HS curves depict how habitat suitability scores change
across a range of intrinsic parameter Values

@ Suitability index is on y:@ ax1s

= value ranges from Zero (unsu1table) <@
 toone (best pos51ble) o

-.%_-__. : i w- :
o ;Parameter range is ON X~axis"

e Mmlmum (usually zero) to
maximum limit

= Biologists estlmate impact _
on habitat suitability at each s . Ao 11 g
step in the parameters’ range

- Break points make up
the curve
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Loading HS Curves Into NetMap

Six break point x parameter values and vy suitability scores
on the curve for each parameter are loaded into NetMap. -

1.0
NetMap Tools: Create Habitat

= Untitled - ArcMao - Arcllicw

Flsh

Each parameter is
listed on the left (2)
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e Six break point x

OSCECECECNEE SOODoD S Yalues o entered
G EERE ] in center (6)

Six break point y
scores in entered at

right (7)



Running The NetMap Model

In NetMap, the model is run on the fish bearing network
which defines the spatial extent.

@ Model generates spatial data w1th Intrlnsm Potentlal
(IP) scores for each reach gy i

El “Fish biologists: and local experts use fleld kﬁ%wledge to

crlthue r@suits s
5 Hieehe . = AN Hoh River Basin
Example is model @utput for DL 4 ST RH“:‘;;%,H |
one level 6 subwatershed O Ly iR

* Note five categories- or
bins for IP scores plus zero

e Binning distinguishes
gradations of IP scores

» [Each species may require a EEESE—=" o ' jort
different binning scheme oo AN VL gt



Analyzing The Model Results:
Binned Values

A typical analysis of habitat quality by watershed

Coho IP By Basin - River Mile Percentages

= Top chart: share of total = a = B

«river milesin each _: | Gomisan
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Chart 10

Coho IP By Basin - River Mile Totals
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@ Bottom chart: river mile [[lial i
totals for each binned IP (%

m0.2001-0.4000

value by watershed “




Tasks for IPM Peer Review

= Review of break points for each HS curve in set

Current HS curve sets are default gy not be
appropriate oI o ' '

“Review for Chmook Chum Coho and Ste&lhead
o *leﬁne hlgh medlum anc:I low IP Values for each
species | o
Current défault binningf scheme simple 5 step
Review for Chinook, Chum, Coho and Steelhead
@ Determine if sub-regional models are needed

Current model applied to the entire OWC study area
Review for Chinook, Chum, Coho and Steelhead
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