Mark H. Huff 8. Fish and »g;f,llfe Se ¢

Martln G: Ra‘ﬁha\e ; amﬂq:NontthWaest '\
S. Kim Nelson, Oregon Sta‘te Umverslty';@f;n i1
- Jim Baldwin, Pacific Southwest Researcﬁ Station {-’g
. Rich Young, U.S. Fish and Wildlife Serwce i
Martin Brown, Synthesis Research & Analysis e
Diane Evans Mack, Pacific Northwest Research Statlon

1



D%%

_ f?a’

Effe,gtive

;N
.

]If -t-‘ )

. Plan-W|de evaluaflons
. Multlple scales '

X




" ‘ ._‘. ‘ - : . f

lw '*.'-‘:- @
L% % ‘.
__r_"'\..-‘ e ’ x5

i WSS
b -

f N - )4 9 da § AR

[ . P

Y i
&8
é,_‘é

"‘ f |

& --:

> «&Stueky puest.-;
e Wha’t is the amou m p
habitat on Fedenla% !a  . A\ Ve
Vsls scales'? g S

\ - _

Dg What is: Marbled Murrelet ne%tlng il
~habitat (plan area)? SEE e



Key Data Advaqces (~p ISt
e N “* ’;

\' " . fir & 'f/ g4
fom it W Rige ¥ 8
2 i mE L
: o . .

~ ~800 new “nestlng loca ns
\ N “ -r
> What is t‘he am
habitat on  Feder - rda i |
Large-scale systematlc grld |

of vegetation O\ Y ¢
*unique estimation potentlal*“*
*exploit fine-scale attributes *




.-.fi
g

Experlmen’% I
;:,_ Part I What is Marb[ead Murrele

; . ?;, - ,i

habltat7 " E }

o ;"

s
o
. ;
\ ¢ "B i
: 4 . ‘
. . =

.'P. .
= I o, ¥
a '5 l“ | J

-

\
.,'v

2. Develop eq uatlonS\thf‘f’ ,pred:% -
~environmental condltlans as$OC|ated "f
W|th nestlng LB Ry e

_ =i B |



[ ~. &w} R . 4

<--:: 4\\ t . .;‘ i & ..: _i‘ “,.

- : f b “, - E' Y

Expenménta[ Ap 'O
] 2 . ““ L
f} e
. “ N
AP -~ ‘ . ik '«t _rs_: ,-‘,, ,-_u %__‘
" a‘ -\'m ,:l o | 3 t 2 A ” f
L - . 5 ;: b Jr

) 3 . " -< \l -'--' { ‘l
'J .:.‘ A . ‘{. o ~ R
g * ‘ “
_.": . .
- -

B nestlng h**:a«iz)lﬁ

1. Predict e ‘-‘relatl\fe
inventory grid: Oc'azi:oa.;‘;,
habitat

2. Estlmate amount of nes‘flng I&abltat by
- combining “relative suitability” with the

 area estimation capabllltles oif the grld
‘inventory




Experlmental Ap
;1 v e e ot :‘nt’ Llﬁ[! I. : |
- ™ : ‘» § : ’f’l»; Physiographic ¢ NOI’thW¢St
> 1 - o - :n \ 1;;;‘ P:?viﬁn\ceﬁ ‘." F()res;ijI
R A Sl % S Plan

.;' “‘ .I “
F

Inland
Murrelet
Zones

Land Use
Allocation

e



- .g jl

».‘ -..,u.ﬁ

Part L What is ’Magbled Mu

i

. % . . . - - ‘ .
L » : :; @‘ _,‘.-\

B
?»C%
*« o ?ﬁg

. “ ! §M} - ,":>.‘~

Murrelet survey data

%

“nestlng” (n=~800)

absent(n->2000)

,|:;

e R T

LY RAE PR

- wew GE ARy

habitat?: |+

ig{

“:‘.‘w “ 2 a-_‘

al"

.r"t‘

n" '\\

L]
o OLYMPIC
PENINSULA
PROVINCE
.

Murrelet Range

Zone 1

..
o ] + WESTERN
Zone 2 *~ LOWLANDS

+ PROVINCE

ﬁ .

CZ-3

Federal Lands

wlet he

* WESTERN

CASCADES
PROVINCE

EASTERN
3| Eascapes
PROVINCE



. :
- = ¥ '.'.h_‘p‘f"". #
e 5
. ‘ ’ " Al
W =

Provmce

i\"bsent Tdtfaﬁ

‘Klamath Mountains.

M Mlnsuia |
Western?)as 3

Oregon-Coast
Klamath I\/lountalﬁg

. e e L

e
——
e
—

el

o g?

e =

S - o
L ] & +

-

e o ..
:&'5

e
~»:"§f = =
gl
¥
4
o
L

California Coast SECAN W18, _} 3
2t
A

- hndiv

Y s L ‘. i

\ : X R

l L] T ; }
s { \ Pt
2, J 3 ‘ J -

' v LR

I’ 3 ; l-l I

o | A






-Remotely nse
S|te-scaie iﬁ

e

“ ;":i ifug Z };v’.".‘* . '-. ! '}‘:j)‘. N .'?
. "

= i 7 RUR

gt

maX|mum mortmef n
- slope |
h-aspect : b
-elevation «
-solarangle
- = length of dayllght

- s*’hadmg from nearby landforms

. 5
o &
-

L s

.‘.
TP




80 1 2 BYY S,

$* Remotely'sensed, sitesstale data

B A iy . i

Straight-line
distance to
coast




S

-

:%

e
ag;

SRR S
k - - - e 4 r

e

s 3
3

‘!.‘- L - .;‘1. wi

% s P, e

-> A LIS e :

'1»-

R

' e
;
i
e L .
. ‘a‘" ‘ ;“‘:,
. A
. o
) ]
' ___ =
. | r
) .
SR
E - ; 1
-
f
= %
.
i.‘

~ é‘a@ cquer baéal?a?re‘f >10 in "de ?

'3930 0 dbh ‘*’f

Remotely sensed Vari fvple;@'”* DR
e Mean solar radlatlon mj’“eg % 1 |
o D|stant:e to coastline %\ =
e Mean elevation AN
- Mean slope }



. » -
i - : L 2
g ne X
A e el @ l
X o PR
"‘\ . t
- : %

> Loglstlc r e

. »e,



.
. 3 ! b " -."’_.&:'
. - &>
1\ s it & s -‘:{-
. E ] I 0 o
T 2, 11 £ Y
: z < erh L y Ji oy
% N > , T '-..‘, %‘ o b
s '1_'-1- ] -

1 All possnble sets mf p}fe;d,%:t \

|

L7
B s

! 4
h‘
¢ s(

r_ate :

B A 5

\

OdIfIQ\fOF mequltagﬂ ée "'

3 Select top | g r\"lictorth.;Cfeh%. Y “C
(smallest AlCe value) & 5

4. Eva

5. BEva
in A
4 ;' i = v

bt

*a;m fold cro




e i i o 5 £ . : - I _ i
" ] - - - - . l . . - - :
Fs AP . -ﬂ . E .t & - : ; - e £ . e
=3 . “ — R . . - h o b (v o
N L iy v ey * % - {0

N
m. .3‘. ‘
e B

. o %
. .
¢ '.
FEy
- r .
- = il l-u. _
i Bt :
? L e
: L S
:

"li'-"

. W
L o

.
4@ L

Basal area: trees 31 ‘ﬁ* dbh;(%');
% Slope (-) R K : f“’;fi it
- Basal area trees >30" dbh il

s« [below 436 fiPac] (+) itk 1.9



"‘:S‘tate Y. Match ﬁlg*‘*
T

i m;! L;,;ﬁ’; .

\w/ SR varija

AA?W‘?
.

-
-
“umm @ oy g P M A

&P

S Nt DN 57619

ﬁAI‘I' States ~ 79.9



& ' 'W‘ O ol ety MR
p . ;? : * g 3,:‘, o

Part II What |st :
.

,,;:;r
’ﬁyt"?"?' | AT
;@«:-_’;_._.- -

at.oc &s ratlos

D+

. . ‘T : | ‘V . “\ “ { 'y ,g{ A
B i : ‘ i y d .%“' . : N B ? f ~ .', Jff
e i : i e 18
,‘ \\ Nl e i)
i‘ - .
\ }

..‘,_'-.
*

T2

I
ﬁ
= R -
- - .
-
=l
. — -

;a u

ﬁm ﬂ{‘v



¢ Inventory grid plots
within the range of the
Marbled Murrelet

varlables | sed N habltat
predLgtlpn 10

;_b: g
My
kL
LY
-

e10 in dlam)

. Remotely-senseﬂ Variables (e.g., m@en
solar radla‘tlon mdex)

4
o ;l




i
ol

Equal odds to
known nesting
habitat

>
1 O
(@
o
3
O
o
| -
L
S C
i)
e
®
O
@)
-
ie)
| G-
O

Odds Ratio




Odds ratlos— o 5,000,000

Flabltat swtablllty

e.g., 0.2 (1.0-0:8) ,

Select bln WLch S 2000000

Assign inventory
grid locations to e
bins and sum area jass
expansions*

(range 371-11,567 ac)

4,000,000

2,000,000 =

Bin

l

Zone 1 Model

09

Higher

0z 01 -01 -0
Odds Ratios

Suitability Index

Lower



g '-

ty Classes

5{’

-
iy
F

SUHaB

I Not suitable (-1.0 to -0.8)
Lower suitability (-0.8 to -0.4)

] Moderate suitability (0.4 to 0) T |
] Higher suitability (0 to 1.0) & E2 3

>
(&)
C
o
-]
O
o
| -
LL
C
i)
e
©
&)
o
-l
e
[ -
O

Odds Ratio




-

~ %WA 364 188

-
Fraagy . .
.... if- f“»h_\. -.
: - '.'.?‘
."\ ™
o i .

Total acres (0

% AC‘FQS_ :’? '

% CA \5?
% OR

-

L



F

% Not Reserve




2 4

o oy |7 ‘C
" o . Ry
- _EUe - o PR

1‘) We developed a |
“new modeling '
“approach for long-  [Elkine

onitering of :

potentia neSt'nQ R - 00,000 - Shift to higher suitability
habitat. . :

“ﬁ«f@hﬁ e L
i
- 4

Zone 1 Model

over time

b i 2000,000 4
Promising?

1,000,000 =

Acres
I

09 07 05 03 01 01 03 05 07 .09
Odds Ratios

Suitabilit

Index Lower



2) Advantage (over habltat-. mappi

(may cost Iess?)’- |

o Dlsadvantage

e to
_~—

basedlnv ,

A|\/||ss|ng spatlal context for Iocal pl?nnlng



o

3) PFODosaLf@r the Efu“f'f ‘

[

Goal: Shift from eXlSéh.;f’”f ,

Ok “'ectlves
g ImprOVQ ha

WO |
“Increase sém I

absentsnes

structure variables

A_ﬂ- b

b. Focus modelmg on Zone A%~y e At



& .,.. ~ - . . - =Y — :
" . A e % GRPAT TEE IR TR L VR

-

3 e B I SRR N .3 5 A Y ] o
o + S R oaki TR P
o — & T v
ey o T ST .
L S e S e
s — = ety
.. s ¥ -
as . -
o . - +
'f -5, ...0{. . ey
i » £
¥
» ...-...‘Lq
4 — -
% ¢ /
[ - A u-_w‘ \.\“\.



