Yukon Lowlands

Kuskokwim Mountains

Lime Hills

Rapid Ecoregional Assessment
AMT 4 — Summarize Products
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| Agenda

w2 REA Overview, Meeting Goals, Schedule

juawssassy |euoibaloog pidey

' Integrated Products

. Conservation Element Product
= Examples

Change Agent Product Examples

/ . Discussion




Project Team

University of Alaska

» Alaska Natural Heritage Program (AKNHP - UAA)
* Institute of Social and Economic Research (ISER - UAA)

» Scenarios Network for Alaska & Arctic Planning (SNAP -
UAF)

Margaret J. King & Associates

community engagement and facilitation
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To prowde an overview of YKL-

| REA products to the members of
e\ the Assessment Management
Wl Team and Technical Team.
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0 provide an opportunity for
\ initial, collective input from the
Assessment Management Team
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Goal

% To obtain approval of expected
/ products to allow the UA Team to  }\:
develop REA documents and
materials.
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REA Process Overview
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Initiation Phase | Phase |
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Completed Completed Oct. 2013 —July 2014
Task 1 — 3 Months Task 5 — 3 Months
Establish assessment » Develop base ecoregional model Compile and Generate
management team and = Refine management questions “Source” Datasets
technical team = Select conservation elements (CEs)
! = Select change agents (CAs)

Define preliminary
management questions

Task 2 — 2 Months v
Identify, Evaluate, and Recommend

' Potential Datasets = Conduct Analyses
Prepare an Assessment - Generate Findings

Task 6 — 5 Months

Wi Bl Task 3 — 3 Months v
i Identify, Evaluate, and Recommend
Prepare statements of Methods, Models, and Tools
work Task 4 — 2 Months + Task 7 — completed 18 Mo.
v Prepare Rapid Ecoregional Assessment Prepare REA
Establish Contracts and Work Plan (REAWP) Documents
Agreements



Task 6 Objectives

Present

Describe with analyses

Receive
prior to completion

and incorporate into the work effort

juawssassy |euoibaloog pidey

INTa



Phase ll: Task 6/7 Schedule

Task 6: Conduct Analyses and Generate Findings

AMT 4 Workshop (Dec. 13)
- Workshop summary/Updated memo reflecting
technical team comments (Dec. 19)
- AMT Comments (Jan. 10)

Final Memo (Jan. 24)

Task 7: Prepare REA Documents l
(specific dates provided no later than Feb. 28)

Draft REA documents and materials (beginning May)
Technical team review & comments (middle May)
AMT 5 Workshop (middle May)
- Workshop summary/updated memo reflecting
technical team comments (middle May)
- AMT Comments (beginning June)
Final REA Documents, Materials, and Datasets (July 7)
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Memo 4 (Map Book):

Product Overview

What’s on our website:
http://aknhp.uaa.alaska.edu/landscape-ecology/ykl-rea/review/#content

s LUl 0tU 31" VIGdEIS: “TéRt descriptions and diagrams of concepljual models
' AMT and Tech Team Review

E"Pid Ecoretgi““a' The products provided on this page are draft versions intended for review by the Assessment Management Team
S5e55ments
(AMT) and Technical Team. These products represent the culmination of Tasks 7 and &: compile and generate

YR Memo 4r-Parts -Currert-ConservationmElemrerns: o comnboa fies To

® VKL Study Area and Ecoregions fojce downloads jfﬂles rather than loading them within the wel browser, rigin_,t click g the pdf icon orresplonding

» vt wanegenent b @ ProgiGES. - to.eurrent. conditions for CEs and related MQs)
» YKL Concepiual Ecoregional
& YKL Conservation Elements

Model
s YKL Change Agents

«vaves  [Memo 4: Part Il: Change Agents

& YKL Data
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«vereacs (3| products elated: tocCEsandirelated MQs for current, near, and long term
North SIDP'E REA Sce n a r'l d-g)lic Conservafion Elements Ei?r::.s;“zf%né:nd diagrams for the conceptual models for Aquafic Fine-Filter and I'E:

» HNorth Slope Study Area

B agelwﬂtc I u d N g(rslsaemrdlﬁgalg@mrl n teegmml and diagrams for the conceptual models for Terrestrial Fine-Filter CEs.

CQuestions
Elements
& Morth Slope Conceptual

Ecoregional Model
) Terrestrial Coarse-Filter Text descriptions and diagrams for the conceptual models for Terrestrial Coarse-Filter CEs.
& Morth Slope Conservation Conrservatio

e \emo 4: Part 11" Future Conservation Elements

» HNorth Slope Change Agents

snmsee s (]| prod JETE Yarated t0€ES and related MQs for near and long term scenarios)

& Morth Slope Data

1
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[ e ]
J’l-\
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[ e ]
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. Par |y CurrentyConservajion Map roductsa all Gonservafion Elemgpis and related Management Questions for current , EZE
North Slope Produgt
» v sere ey cly dingebhe landscapeséondition and cumulativéimpacts maps
Part II: Change Agents Map products for all Change Agents and related Management Questions for current, near [ e ]
term {2025}, and long term (2060) scenarios. f:;
Part Il Future Conservation Map products for all Conservation Elements and related Management Cuestions for near I'IEE

Elements term {2025} and long term (2060} scenarios. fam
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Integrated Products




Land Condition Model 2w
aladscape Lon Ition Mode g
m
g S
Q
Data Site Est. Decay | B
Theme Description Impact |Relative|Distance ;”—,
Source 7
Score | Stress (m) @
.
Transportation S
River travel routes,
Trails ADNR [Vistoricnon- 07 | Low | 500 .
mechanical trails,
winter trails
. . Tractor Trails,
Dirt roads, 4-wheel drive DOT . . 0.5 Low 500
Ididarod Trail
Local and connecting roads 0.5 |Medium| 500
Haul Roads DOT  |Dirt Highways 0.2 High 2500
Primary Highways with DOT  [Secondary Roads 0.05 [Very High 5000
limited access
HTER RS WHOLE oo 0.05 |Very High| 5000
limited access =
\— 4 4

Data Gap
Not Present in YKL




Landscape Condition Model

: Est. Decay
Data Site Impact . .
Theme P Relative | Distance
Source Score
Stress (m)
Urban and Industrial
Development
Low Density Development NLCD 2001 0.6 Medium 1000
Medium Density Development NLCD 2001 0.5 Medium 1000
Powerline/Transmission lines g;iS/AK 0.5 Medium 500
QOil /gas Wells BLM/AK 0.5 Medium 500
DNR
High Density Development NLCD 2001 0.05 Very High 5000
Historic Mines ARDF/BLM/ 0.5 Medium 500
State
Current Mines ?;I;):/BLM/ 0.05 Very High 1500
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Landscape Condition Model

Site Est. Decay

Theme Data Source |Impact| Relative | Distance

Score | Stress (m)
Managed and Modified Land
Cover
Ruderal Forest & Upland AK Mosaic 0.9 Very Low 0
Native Veg. with introduced |\, i /akepic| 0.9 | Very Low 0
Species
Recently Logged AK Mosaic 0.9 Very Low 200
Managed Tree Plantations AK Mosaic 0.8 Low 200
Introduced Tree & Shrub AK Mosaic/AKEPIC| 0.5 Medium 200
Introduced Upland grass & forb |AK Mosaic/AKEPIC| 0.5 Medium 200
Introduced Wetland AK Mosaic/AKEPIC| 0.3 High 200
Cultivated Agriculture AK Mosaic 0.3 High 200

Not Present in YKL
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Landscape Condition Model

Legend

Current
Landscape
Condition

Value
o High @ 1

" Low: 0.05

7! { Current
{ LCM Score

Legend

@ o-o01

02-0.3
(()o3-o04
(()o4-05
(()os-08
((os-07
07-0.8
@) os-09
@ 09-0.99
@ o099-1
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Landscape Condition Model

Legend

Near Term
Landscape
Condition

Value
wow High : 1

5 Low : 0.05

[ Near Term
{ LCM Score

Legend

@ o-o01

02-0.3
(()o3-o04
(()o4-05
(()os-08
((os-07
07-0.8
@) os-09
@ 09-0.99
@ o099-1
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Landscape Condition Model
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Legend

Long Term
Landscape
Condition

Valu'e{ » EWorthee | () 02-03
W n PV [ () 03-04
S Low :0.05 G o] () o4-05
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Land

scape Integrity

Legend

Long Term
Landscape
Integrity

(@) Intact Landscapes
95.4 % Intact

INTda
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Status Assessments

2

Current

A LCM Score
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Legend
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model score
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Status Assessments
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Legend
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Status Assessments
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Cumulative Impacts

Summation of all Change Agents

Climate

Fire

Permafrost

Invasive Species

Land Use and Development

ARl

* |dentifying areas of change

 Quantifying change
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Cumulative Impacts

Summarized at
5t level HUC

Subtract

Logical (»1=1,> 2

=2I

Mean January

Mean January

Mean January

Temperature 2010 & Temperature Change _.—> Temperature Change
2060 2010-2060 Area
Logical (> 1= 1}

Mean July Mean July Mean July
Temperature 2010 & Temperature Change . #| Temperature Change
2060 2010-2060 Area

Logical (> S0mm = 1)

Annual Precipitation
2010 & 2060

Annual Precipitation

!

Annual Precipitation

Permafrost(<-1C)
Areas 2010 & 2060

Percent Burn 2010 &
2060

Change 2010-2060 Change Area
Logical (> 10= 1)
Permafrost Change . 5 Permafrost Change
2010-2060 Area
Logical [> 10% = 1)
Percent Burn Change ._) Percent Burn Change
2010-2060 Area

Logical (> 0= 1)

LCM Score 2010 &
2060

LCM Change 2010-
2060

!

LCM Change Area

Logical (> 0= 1)

Exoticlnvasion
Vulnerability 2010 &
2060

BENERN.

ExoticInvasion
Vulnerahility Change
2010-2060

!

Exoticlnvasion
Vulnerability Change
Area

I:I Product Datasets

|:| Intermediate Results
I:I Final Result
. Operator

Sum
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Cumulative
Impacts

HATAOMAL STSTEM OF PUBLIC LANDS



Cumulative Impacts
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Cumulative Impacts
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Cumulative Impacts

N8
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Cumulative Impacts

A
Y
2o
Q.
m
0
o
=
®

«Q
o
3
=
>
]
17
@
wn
]
3
o
3
=




Cumulative Impacts

Legend

Cumulative Impacts 2025
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Cumulative Im

i

DACIS
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Conservation Element
Wildlife Example

S—
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REA Core Analysis

Where are CEs currently distributed?

Where are CAs currently located?

Where might CAs differ in the future, near
and long-term?

Where do CEs and CAs overlap in the near and
long-term?

INTa
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Conservation Elements - American beaver (Castor canadensis)

Beaver were identified as a Conservation Element (CE) through the Conceptual
Ecoregional Model as a major driver of hydrologic change.

INTa

Legend

Ecosystem Resources

=+ |nteractions

———
Ecosystem Stressors:
Disturbances from

mmm” human activities can

* Size directly and indirectly

* Location affect ecosystem drivers

* Economic Characteristics and resources

—
Ecosystem Services:

. I'."'IIUI“ Ecosystem drivers,

* Mining components, and
* Contaminants processes determine
* Forestry possible human activities

* Infrastructure at a given location

Anthropogenic Change Agents

Commercial / Sport Harvests

Natural processes
affect or motivate

human activities

Human activities alter
natural processes

' —
Nﬂn'ﬂﬂmfﬂmmlt Change Ecosystem resources

Agents contribute to or cause
disturbances

* Climate Eh“@ Ecosystem Stressors:

+ Fire Nor-anthropogenic change
* Invasive Species agents and disturbances

* Insects and Disease affect all ecosystem
components and processes

] Evapotranspiration, absorption | Reflection of solar

Climate and atmosphere affect all
system components and processes

radiation

Animals

* Birds / Mammals

* Subsistence Harvesters
* Fish

* Invertebrates

Soil Resources
* Soil Freshwater Resources

* Nutrients * Lakes
* Microorganisms * Rivers
* Moisture + Snow/lce

+ Permafrost and active layer

Geomorphic and Landscape setting affects all ecosystem
biogeomorphic processes | components and processes
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American beaver — Habitat distribution model

‘| American Beaver

Modeled habitat
distribution

Alaska
Gap

Analysis: <3

Project =
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American beaver — Conceptual model

Change
Agents

Fire

[

Climate
change

—

Development| >

Conceptual Model

In the boreal mixed-forest of central Canada, beaver lodge occupancy was greatly reduced in areas that
had been repeatedly burned. The reduction in woody vegetation in areas extensively burned reduces
forage availability, increases foraging distances, and increases the risk of predation (Hood et al. 2007).
However, fire does promote the regenerate of many woody plant species used by beaver, but the
benefits likely depend on the combination of several factors including fire severity and frequency (Hood
et al. 2007). Two other studies in Canada found that burns benefitted beaver habitat comprised of
disturbance-reliant early successional aspen (Slough and Sadleir 1977, Barnes and Mallik 2001).

Although beaver are resilient and less likely to be impacted by climate change compared to other
species, extreme warm weather events in winter and spring can cause sudden snowmelt and violent ice
breakups that raise water levels and destroy lodges and drown large numbers of beavers (Hakala
1952).Climate change is likely to benefit the American beaver by increasing ambient temperatures at
the northern limits of its current range. Beaver population densities are limited by mean annual
temperature, and maximum spring and summer temperatures (Jarema et al. 2009). According to Jarema
at al. (2009), beaver densities are greatly reduced (restricted) in locations with a mean annual
temperature less than -5.1°C, a maximum spring temperature below -1.4 °C and maximum summer
temperature below 15.2°C. Warmer temperatures may allow a northern expansion and increased
density of beaver populations near the current northern limits of their range.

Beavers occur in areas with low to moderate human activity and disturbance (Slough and Sadleir 1977).
Urban development causes habitat degradation and loss, often through water storage, diversion, and
channelization projects that change stream morphology and hydrology. Development in riparian area
can also result in complete loss of habitat or a reduction in food resources (Boyle and Owens 2007).
About 1,300 beavers are harvested annually in Alaska (data from 2003-2009)(ADF&G 2013).
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American beaver — Conceptual model

Beaver (Castor canadensis)

Climate
Change

Increase in fire frequency

Precipitation
Temperature

Shrub encroachment

y

Warmer weather may increase beaver
populations/density.

Land Use
Change
|
Mining & Energy
N ' 1
>| Fire Infrastructure
s 2
c
5E £
o 0 =)
L © Y
¥y 3 §
e ET ®
52> 8ls B
c e S 20
Ry 2
3 2E =
3 £ E|g =
TEElS =
£ EER g
\
Forage and habitat |
availability

Limits population growth

Direct Take

Trapping. Removal of nuisance animals in urban

areas.

Extreme warm weather events in spring and winter may

flood lodges.

S Change Agents
l: Drivers

:\ Conservation Element

Beaver

Habitat
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American beaver — Attributes and indicators

. Indicator Rating Basis for
Key Ecological ) i
. Indicator . Indicator | Comments
Attribute Poor Fair Good Very Good .
Rating
Inhabits permanent lakes, ponds, marshes,
o Permanent Allen 1983, R . .
Proximity to No rivers, and streams. Unsuitable habitat
. . wetland or MacDonald . .
Habitat wetland and wetland/riparia . . includes lakes and streams with extreme
L . riparian habitat and Cook . .
riparian areas n habitat seasonal or annual fluctuations in water
(buffer by 200 m) | 2009
level.
Forages on deciduous woody trees/shrubs
and herbaceous vegetation usually within
Low (10-39%) or
Very low to no high (61-100%) Moderate (40- 100 m of the water. From late fall to early
i -
Available food coverage of € ° 60%) coverage of spring food resources are limited to woody
Forage coverage of K Allen 1983 . .
source tree and/or decid ¢ deciduous tree or species stored in food caches. Tree/shrub
eciduous tree or
shrub species hrub . shrub species canopy closures between 40 -60% are
shrub species
P optimal. Preferred forages include willow,
cottonwood, alder, and aspen.
Stream channels with a gradient of >6% are
optimal. Often prefers wide valleys, which
. Allen 1983, )
Habitat st dient Steep gradient 12-15% aradient 6-12% aradient Less than 6% Bak d offer more food resources and a lower risk
i ream gradien - radien - radien aker an
& (>15%) °8 °8 gradient Hill 2003 of flooding. Gradients from 6-15% are still
i
suitable, but steep gradients over 15% are
unsuitable.
Mean annual temperature, maximum
-5.1 °C (mean > 5.1 °C(mean spring temperature and maximum
Annual mean annual); annual); summer temperature restricts beaver
Climat temp; <-5.1°C -1.4°C (max. >-1.4°C (max. Jarema et al | densities. Annual mean temperatures
Imate .
Max. spring temp; | <-1.4°C; spring); spring); 2009 above -5.1 °C, max. spring
Max. summer <15.2°C 15.2 °C (max. >15.2°C (max. temperatures above
temp summer) summer) -1.4 °C and max. summer temperatures
above 15.2 °C promote higher beaver
densities (i.e. larger populations).
High levels of Moderate levels of | Low levels of Slough and
. No human . .
Habitat Human human human human disturb Jdevel Sadleir 1977, | Occurs in areas of low to moderate levels of
isturbance/devel
degradation development disturbance/de | disturbance/ disturbance/develo opment Boyle and human activity.
velopment development pment P Owens 2007

INTa
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American beaver — Status

Distribution

n
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American beaver
W otens rabtat savibuen

“| Landscape condition

Percent of Distribution

Legend
American beaver
[ e p——

4 | Landscape condition

Habitat = areas with low
to moderate human
activity and disturbance.

Current Near Term Long Term

Landscape Condition Score
resources.
About 1,300 beavers are

harvested annually in
Alaska.
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American beaver — Status

Near Term (2025)

i, = PO K - oot

Legend
American beaver

@ todeled habitat distribution

| cumulative Impacts 2025
Cumulative Impact Score

1

Long Term (2060)
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Legend
American beaver
@ Vodeled habitat distribution

Cumulative Impacts 2060
Cumulative Impact Score
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Climate linkages — Additional analysis

1. Change in growing season length
(number of days between thaw and freeze - 2010 and 2060)

2. Mean summer temperature (June, July, August)
3. Mean annual ground temperature

4. Change in annual precipitation (2010 and 2060)

-
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q Indicator Rating Basis for =
Key Ecological ) i pm—
) Indicator . Indicator Comments -
Attribute Poor Fair Good Very Good . _—
Rating
Inhabits permanent lakes, ponds, marshes,
o Permanent Allen 1983, R . .
Proximity to No rivers, and streams. Unsuitable habitat
. . wetland or MacDonald . .
Habitat wetland and wetland/riparia . . includes lakes and streams with extreme
L . riparian habitat and Cook . .
riparian areas n habitat seasonal or annual fluctuations in water
(buffer by 200 m) | 2009
level.
Forages on deciduous woody trees/shrubs
and herbaceous vegetation usually within
Low (10-39%) or
Very low to no high (61-100%) Moderate (40- 100 m of the water. From late fall to early
i -
Available food coverage of € ° 60%) coverage of spring food resources are limited to woody
Forage coverage of K Allen 1983 . .
source tree and/or decid ¢ deciduous tree or species stored in food caches. Tree/shrub
eciduous tree or
shrub species hrub . shrub species canopy closures between 40 -60% are
shrub species
P optimal. Preferred forages include willow,
cottonwood, alder, and aspen.
Stream channels with a gradient of >6% are
optimal. Often prefers wide valleys, which
. Allen 1983, )
Habitat st dient Steep gradient 12-15% aradient 6-12% aradient Less than 6% Bak d offer more food resources and a lower risk
i ream gradien - radien - radien aker an
& (>15%) °8 °8 gradient Hill 2003 of flooding. Gradients from 6-15% are still
i
suitable, but steep gradients over 15% are
unsuitable.
N
Mean annual temperature, maximum
-5.1 °C (mean > 5.1 °C(mean spring temperature and maximum
Annual mean annual); annual); summer temperature restricts beaver
Climat temp; <-5.1°C -1.4°C (max. >-1.4°C (max. Jarema et al | densities. Annual mean temperatures
Imate .
Max. spring temp; | <-1.4°C; spring); spring); 2009 above -5.1 °C, max. spring
Max. summer <15.2°C 15.2 °C (max. >15.2°C (max. temperatures above
temp summer) summer) -1.4 °C and max. summer temperatures
above 15.2 °C promote higher beaver
\ densities (i.e. larger populations).
7
High levels of Moderate levels of | Low levels of Slough and
. No human . i
Habitat Human human human human disturb Jdevel Sadleir 1977, | Occurs in areas of low to moderate levels of
isturbance/devel
degradation development disturbance/de | disturbance/ disturbance/develo opment Boyle and human activity.
velopment development pment P Owens 2007

U.5. DEPARTMENT OF THE INTERIOR
OF LAND MAMAGEMENT




Climate linkages — American beaver

Mean summer

temperature
Beaver density

Although beaver presence is
possible above a relatively
low threshold for mean
summer temperature (7.9 C),
density increases non-linearly
with increasing mean summer
temperature

JAREMA, S. I., SAMSON, J., MCGILL, B. J. and
HUMPHRIES, M. M. (2009), Variation in abundance
across a species' range predicts climate change
responses in the range interior will exceed those at
the edge: a case study with North American
beaver. Global Change Biology, 15: 508-522.

Mean Decadal Summer (JJA) Temperatures (°C) and Beaver
Distribution Thresholds: A2 Scenario

I Less than 7.9° - Poor Habitat
[] 7.9° - 14.8° - Moderate Habitat
[] 14.9° - 17.4° - Good Habitat
I Beaver Distribution

Jason Samson and Murray P Personal 25,2013,

Jarema, S, SamsonJ McGill, B.J., and Humphries, M.M. (2009). Variation in abundance
across a species’ range predicts climate change responses in the range Interior will exceed
those at the edge: a case study with North American Beaver. Global Change Biology.

15: 508-522.

0 125 250

Kilometers
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Climate linkages — Trumpeter Swan

Trumpeter Swan (Cygnus buccinator)

Increases of outbreaks
influence productivity

Lead poisoning
from contaminants

Land Use

Mining & Energy

Infrastructure

Contaminants

Reduce availability

breeding habitat

Total displacement from
nesting areas and/or
temporary displacement
from noise disturbance

Human Activity

Change (recreation, traffic,
J wildlife viewing)

Insects & Climate
Disease | Change
. Invasive
— > Fire
Increase in fire Species
frequency
> w s
ac e . = c >
Precipitation 5 = £
o
o 9 -1
Temperature o B
> O = Q =
28 = s8
o0 0 =
ESE 28
v vV
Habitat gain |
rd 2
Some wetlands become or loss
unsuitable as they of suitable
shrink, while others
may become shallower
= and more suitable
i)
[
2w
Ex s
8o
[
ws P
£4%
T2
e e
2 g o
<
228
g .
EZ P
Trumpeter
>
N Swan
-~
Change Age\n!s/ Habitat

| Drivers

" Conservation Element

INTa
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Climate linkages — Trumpeter Swan

Trumpeter Swan Distribution and Length of Growing Season: A2 Scenario

Growing Season Length

B Less than 140 days - Poor Habitat

[] 140 - 160 days - Moderate Habitat

[ 160 - 180 days - Good Habitat

B Greater than 180 days - Very Good Habitat

Trumpeter Swan Distribution

Ice-free days

Swans require a minimum of
140 ice-free days to
successfully fledge cygnets.
However, ranges significantly
higher than this can improve
fledging success.

Henry A. Hansen, Peter E. K. Shepherd,
James G. King and Willard A. Troyer, The
Trumpeter Swan in Alaska, Wildlife
Monographs, No. 26, (Oct., 1971), pp. 3-83.

INTda

juawissassy |euoibaloo] pi



Climate linkages — Trumpeter Swan

Trumpeter Swan Distribution and Mean Annual Ground
Temperature (°C): A2 Scenario

INTda

Permafrost

Swan habitat includes
permafrost and non-permafrost
areas.

juawissassy |euoibaloo] pi

However, areas projected to
undergo significant permafrost
thawing may be susceptible to
changes in drainage that might
affect habitat.

MAGT (°C) Trumpeter Swan Distribution
[ colder than -1.0° [l

[[]-1.0°t00.0°

[]o.0°to1.0° 0 125 250
[] warmer than 1.0°

Kilometers



onservation Elements
Fish Example
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Aquatics Distribution Maps

Chum Salmon

Connected Lakes

Kaltag
.
McGrath
.
, Holy
| Cross

Y .

.Anlak
.

% ~ S
\. < Alswi 74
2k e
1;._';1 )——/ - Nondamm. e s

Nulato Galena et
o st

lliamna

i~ R0

R > Port
i H)f/ ( S Alsworth
Ty S 3. ondalto! J

-
lliamna o« ;

Figure 1. Current known
distribution and spawning habitat
of Chum Salmon within the YKL
study area.

Figure 2. Current known distribution
of Connected Lakes within the YKL
study area.

habitat distribution of Northern
Pike within the YKL study area.
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Climate Change

v
Temperature

Increased rate in parasite infection

|:| Change Agents
|:| Drivers
L cE

---> General Effect
—> CE-Specific Effect

Chinook Salmon

Oncorhynchus tshawytscha

Habitat
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Chinook salmon and July Temperature: 2010 to

2060

Increased temperature
correlated with increased rate
of infection of Ichthyophonus

hoferi
— Ichthyophonus causes severe
disease in major organs

Water temperatures above
15°C appear to be correlated

with increased disease.
— Mean July temperatures since
2002 around 15-18°C
— Rising temperatures in the Yukon
River may be an important cause
of increased disease and pre-
spawning mortality

Potential impacts to
subsistence and commercial
fisheries

L 4

¥ ¥, * Alsworth
o @

Nondalton

Chinook Presence (ADF&G -
N~ awc)

| Tem perature

010-2060
(modeled)

Degrees C
g High: 16
Low: 0.9
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Rapid Ecoregional Assessment

Climate Change

Vv

Temperature

Mey] 1soijewlad

Disconnected

Lakes

SUOISSIWS aueylsw Ul aseaoul
‘obeuleIp 9| ‘eaJe 9xe| Ul asealdad

=
7

Permafrost

|:| Change Agents

|:| Drivers

e



Disconnected Lakes and Permafrost Change:

2010 to 2060

Decrease in permafrost
related to decline in lake
area

— Roach et al. 2013 FWS
refuge lake study

— Important wildlife
management implications

Increase methane release
from lakes

Increased nutrient inputs
— Temporary

Legend
- Disconnected Lakes

Permafrost change
2010-2060 (modeled)

: No change
- Permafrost retreat

INTa
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Rapid Ecoregional Assessment

Climate Change

Streams

N A\
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Streams and Winter Precipitation: 2010 to 2060

Increased nutrient inputs

Increased groundwater
flows will likely improve
overwintering habitat

— In small to medium high
gradient streams

NaatoNGalena’

jusawissassy |euoibaloog pidey

Increased sedimentation
may reduce habitat:

1) macroinvertebrates

2) scour fish redd’s

3) erode streambanks

Lowering the quality of

HOTL

stream habitat either

directly or indirectly s ol ,
\Tzlegin)z) “f’ff Legend
7T “~__ Rivers and Streams

Winter Precip Change
2010-2060 (modeled) - mm

High : 101

Low: 4
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Habitat

Northern Pike
Esox lucius

Climate Change

General Effect

Temperature
—> CE-Specific Effect

|:| Change Agents
Be:
--->
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Northern Pike and Growing Season: 2010 to
2060

Pike year-round resident

Migrate out of overwintering
habitat when water
becomes ice-free

—  Spawning will shift to earlier
in season

juawissassy |euoibaloog pidey

Longer open water season
could increase primary
productivity

— Improve feeding habitat
Legend

. b =/
- £ :
5 Ig ’ 7 Northern Pike (modeled
v N\ distribution)

Increase in Growing Season (time

Age at maturity for fish will

£ S >
decrease O L, [ et
e/ ANy ‘ ST - | @ 0-4
1 @ 20-29
f 10-19
)7-9
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Wl|d|lfe MQS Moose

- ~
- -— v\.- = - o»__ - ‘ '. — —-‘\“
- ‘_‘ —_ — - -
-—— v A ...-_":\ =
— - - = — ——— — — ™ e

Management guestions:

INTg

!
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MQ 6: What is the current seasonal
~ distribution of moose in the region?

i DL A

'}
] ;ﬁawssassv |euoibaloog pidey

MQ 7: What is the current
distribution of primary winter forage =
(willow) for moose in the region and =
how is that expected to change?

5
g
=

3 MQ 13: What are the current types
! and potential impacts of diseases in
. ungulate populations (caribou,

! moose) and how are these impacts

2 expected to change in the future?
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MQ 6: What is the current seasonal distribution of moose in the region?

General Range

Data Source: ADF&G Habitat Management Guides
Moose_general

) YKL Study Area Boundary

— maj_rivers_ak

Il GAP Modeled Distribution

I T T T T T T T 1
s, 0 55 110 220 Kilometers

R
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MQ 6: What is the current seasonal distribution of moose in the region?

ALASKA HABITAT MANAGEMENT GUIDE

WESTERN AND INTERIOR REGIONS

MAP ATLAS

PRODUCED Y
STATT OF ALASHA DERAIREMENT OF FISH AND GAME
DIVISION OF HABTAT

.
o .

Lot e

LEGEND

ALASKA 24 A :
/ A o - i -~
HABITAT _ > A S~
MANAGEMENT * 2 §r“l e
~Guine -G8F 3 \
k ¥ N
- p)
)}
).
fod
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MQ 6: What is the current seasonal distribution of moose in the region?

Moose:
Winter Range
Data Source: ADF&G Habitat Management Guides
'Moose_Winter Range
Moose_general
3 YKL Study Area Boundary
~——maj_rivers_ak

Db, 3 LT T ]
e 0 55 110 220 Kilometers
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MQ 6: What is the current seasonal distribution of moose in the region?

Moose:

Calving Range

Data Source: ADF&G Habitat Management Guides
Moose_calving
Moose_general

3 YKL Study Area Boundary

——maj_rivers_ak

Dl ’ I T
£ 0 55 110 220 Kilometers
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MQ 6: What is the current seasonal distribution of moose in the region?

Moose:

Rutting Range

Data Source: ADF&G Habitat Management Guides
Moose_rutting
Moose_general

YKL Study Area Boundary

——maj_rivers_ak

0wl
0 55 110 220 Kilometers
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MQ 6: What is the current seasonal distribution of moose in the region?

¢l dm,m; 2 \.“g ,‘,;/ B iodeled habitat distribution
= | I Known general range
IZIIIE] st s - Known calving concentrations
= ' Known rutting concentrations
I Known winter concentrations

INTda
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MQ 7: What is the current distribution of primary winter forage (willow) for
moose in the region and how is that expected to change?

| Moose forage - Willow

@ cood
@ Moderate
(:] Poor

1 Winter forage = willow

Pulled out all map classes containing
willow
— Assigned forage quality per map class

Delineated floodplains and buffered
small streams

— Major floodplains: developed using heads-
up digitizing refined from Statsgo Soils Map

— Small floodplains: developed using NDH
1:2million resolution streams with 30 meter
buffers

— High elevation (above treeline) floodplains:
eliminated above ~2,100 feet

Assigned post-fire forage quality per
map class
— Forage quality years post-fire:
* Moderate = 0-10
* Good =10-30
* Poor =30+
Snow depth layer = unavailable

jusawissassy |euoibaloog pidey
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MQ 7: What is the current distribution of primary winter forage (willow) for
moose in the region and how is that expected to change?

Forage quality per map class

Landcover class Habitat quality
Tall Shrub (Open-Closed) (Floodplain) Good
Low Shrub (Floodplain) Good
Deciduous Forest (Open-Closed) (Floodplain) Moderate
White Spruce or Black Spruce-Deciduous Forest (Open-Closed) (Floc Moderate
Tall Shrub (Open-Closed) Moderate
Low Shrub Moderate
White Spruce or Black Spruce (Open-Closed) Poor
White Spruce or Black Spruce (Open-Closed) (Floodplain) Poor
White Spruce or Black Spruce (Woodland) Poor
White Spruce or Black Spruce/Lichen (Woodland-Open) Poor
Deciduous Forest (Open-Closed) Poor
White Spruce or Black Spruce-Deciduous Forest (Open-Closed) Poor
Low Shrub/Lichen Poor
Tussock Tundra (Low Shrub or Herbaceous) Poor
Dwarf Shrub Poor
Dwarf Shrub-Lichen Poor
Lichen Poor
Herbaceous (Aguatic) Poor
Herbaceous (Marsh) (Interior Alaska, Cook Inlet Basin) Poor
Herbaceous (Wet) (Interior Alaska, Cook Inlet Basin) Poor
Herbaceous (Mesic) (Interior Alaska, Cook Inlet Basin) Poor

juswssassy |euoibaloog pidey
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MQ 7: What is the current distribution of primary winter forage (willow) for
moose in the region and how is that expected to change?

jusawissassy |euoibaloog pidey

- Moderate
D Poor

Moose range
9 Known winter range
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MQ 7: What is the current distribution of primary winter forage (willow) for
moose in the region and how is that expected to change?

LCM Current LCM Long Term (2060)

AAAAA

jusawissassy |euoibaloog pidey

Legend
Legend Moose forage - Willow

oose forage - Willow @ Moderate to good

Moderate to good
@ Mocerate to goo ndscape condition 2060

andscape condition - Current || . & Model score

odel score | o , @) 0-01 Very poor

@ 0-0.1 Very poor f AL ; 0.1-02
02 T o [ 2-03
-03 i ; - '._.;;. 3-04
_04 4l i Port ;o 4-05
-05 | s £415 ol 5-06
_08 ] vt # ondalton, 6-0.7
-07 Vit Z ; 22 7-08

7-08 ' p 08-09

~09 7 @ o09-099

@D 099-1 Very good
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0 50 100 mi

MQ 7: What is the current distribution of primary winter forage (willow) for 2
moose in the region and how is that expected to change? 2
m
Cl Long Term (2060) 9
@
N k=
A e
Z = =
>
(7]
(1]
(7]
[7/]
5 3
]
Legend
Moose forage - Willow
@ Moderate to good
Cumula.tive Impacts 2060
Legend 7 ;
Moose forage - Willow 4
- Good 5
IQ Moderate i:
0 50 100 150 [05 oeranmment or e mremon
0 50 100 150 ki : l‘| 'I |' sk
T T T 0 50 100 m!
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MQ 13: What are the current types and potential impacts of diseases in ungulate
populations (caribou, moose) and how are these impacts expected to change in the future?

INTa

Legend

Caribou

Seasonal ranges
Herd, Range
Beaver Mountzins, Summer Range

juawissassy |euoibaloog pidey

Beaver Mountzins, Total Range
- Farewell-Big River, Summer Range
[ Fereweii-8ig River, Total Range
m Galena Mountain, Calving Grounds
I Galena Mountain, Summer Range
) : :] Galena Mountain, Total Range
Muichatna, Calving Grounds
Muichatna, Winter Range
b D Muichatna, Summer Range

S| Il sunshine Mountains, Summer Range|

. E Sunshine Mountains, Total Range
|:| Western Arctic, Penpheral Range
D Western Arctic, Winter Range

Wolf Mountain, Summer Range

Wolf Mountain, Total Range

Legend

Moose forage - Willow
@ oderate to good

Increase in Annual Growing Season
(days between 1st thaw and 1st lrosth
2010-2050 (modeled) - days

@ s0-s
@ 20-20
) 10-19
) 7-e -

Increase in Annual Growing Season
(days between 1st thaw and 1st frost)
i 2010-2050 (modeled) - days

@ -4
@ -2
) 10-19
| () 7-0

Climate change is likely to cause an amplification of parasite populations through increased rates for

development, reduction in generation times, and broadened seasonal windows for transmission.

* In particular, warmer temperatures will likely benefit bacteria and parasites that are limited by
temperature.

Hoberg, E. P., A. A. Kocan, and L. G. Rickard. 2001. Gastrointestinal strongyles in wild ruminants. In Parasitic diseases of wild mammals (ed. E v
W. M. Samuel, M. J. Pybus, and A. A. Kocan), pp. 193-227. lowa State University Press, IA.



Wildlife MQs - Caribou

Management questions:

MQ 4: What is the current distribution of
primary winter forage (lichen) for caribou
in the region and how is that expected to
change?

MQ 5: Where are caribou calving grounds
in the region and how are they expected
to change?

MQ 9: What is the current distribution of
migration corridors for caribou and how
are they likely to change in the future?

juswssassy |euoibaloog pidey
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Wildlife MQs - Caribou

Legend

Caribou - Seasonal ranges
Herd, Range
Beaver Mountains, Summer Range
Beaver Mountains, Total Range
- Farewell-Big River, Summer Range
D Farewell-Big River, Total Range
Galena Mountain, Calving Grounds
I Galena Mountain, Summer Range
D Galena Mountain, Total Range
a2 Mulchatna, Calving Grounds
D Mulchatna, Summer Range
@ Mulchatna, Winter Range
- Sunshine Mountains, Summer Range
% D Sunshine Mountains, Total Range
- 4 Z y 3 Ej Western Arctic, Peripheral Range
’/ @ Western Arctic, Winter Range
Wolf Mountain, Summer Range
Wolf Mountain, Total Range

INTa
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MQ 4: What is the current distribution of primary winter forage (lichen) for
caribou in the region and how is that expected to change?

Lichen - Current

o

Nulato Galena
o N

o

t4 Caribou forage - Lichen

@ cood
Q Moderate

() Poor

0 50 100 150 km

1
0 50 100 mi

juswssassy |euoibaloog pidey

Lichen Forage Years Forage
Vegetation Quality of | Post Fire | Quality
Classes Lichen Post Fire
Classes
Without
Fire
White Spruce | Good 0-60 Poor
or Black
Spruce/Lichen
(Woodland-
Open)
60-180 Moderate
180+ Good
Low Good 0-60 Poor
Shrub/Lichen
60-180 Moderate
180+ Good
Dwarf Shrub Moderate | 0-60 Poor
60-180 Poor
180+ Moderate
Dwarf Shrub- Good 0-60 Poor
Lichen
60-180 Moderate
180+ Good
Lichen Good 0-60 Poor
60-180 Moderate .
180+ Good
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MQ 4: What is the current distribution of primary winter forage (lichen) for
caribou in the region and how is that expected to change?

Lichen - Current

Caribou forage - Lichen

. Lichen presence
(moderate to good)

Lichen Forage Years Forage
Vegetation Quality of | Post Fire | Quality
Classes Lichen Post Fire
Classes
Without
Fire
White Spruce | Good 0-60 Poor
or Black
Spruce/Lichen
(Woodland-
Open)
60-180 Moderate
180+ Good
Low Good 0-60 Poor
Shrub/Lichen
60-180 Moderate
180+ Good
Dwarf Shrub Moderate | 0-60 Poor
60-180 Poor
180+ Moderate
Dwarf Shrub- Good 0-60 Poor
Lichen
60-180 Moderate
180+ Good
Lichen Good 0-60 Poor
60-180 Moderate
180+ Good

INTa

juswssassy |euoibaloog pidey




MQ 4: What is the current distribution of primary winter forage (lichen) for
caribou in the region and how is that expected to change?

Lichen - Current

Caribou forage - Lichen

- Lichen presence
(moderate to good)

Cumulative impacts - Long Term (206)

’

juawissassy |euoibaloog pidey

Legend

Caribou forage - Lichen

. Lichen presence
(moderate to good)

Cumulative Impacts 2060 |
Cumulative Impact Score

g @
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MQ 4: What is the current distribution of primary winter forage (lichen) for
caribou in the region and how is that expected to change?

LCM - Current LCM - Long Term (2060)

jusawissassy |euoibaloog pidey

- Known ranges Legend

i . Caribou forage - Lichen
Caribou forage - Lichen - Lichen presence

- Lichen presence i Aniak (moderate to good)

(moderate to gaod) 1 E Al Ko Landscape condition 2060
ndscape condition - Current |] % Model score

Model score A @ 0-01 Very poor
@3 o-0.1 Very poor f 74 / 1-02
@ o1-02 | f oA ' 2-03
() o2-03 GAAA e, - 3-04
Mok %@ () 03-04 e & f 405
Alsworth. ¢ () 04-0s | I SR ; 4 5-06
londaltor | () 0s5-08 | fit g ’ Nondalton = 6-07
‘ il @ 0s-07 e - : bin 7-08
iAiing) ‘ D 0.7-08 dimng 5 8-0.9
77 08-08 iz 92060

@ 09-1 Verygood Y : @ 0.99-1 Very good
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MQ 5: Where are caribou calving grounds in the region and how are they

expected to change?

Current Calving Range

« Mulchatna, Calving Grounds
- Sunshine Mountains, Summer Range,
| - Wolf Mountain, Summer Range

INTa

Cumulative impacts - Long Term (2060)

vy

LA

juawissassy |euoibaloog pidey

. Known calving andjor
summer ranges

| Cumulative Impacts 2060 ||
| Cumulative Impact Score

1

@ 2



MQ 5: Where are caribou calving grounds in the region and how are they
expected to change?

LCM - Current LCM - Long Term (2060)

jusawissassy |euoibaloog pidey

Legend i ; R 5 Legend
Caribou range / Caribou range
- Known calving/summer ranges Aniak 3 - Known calving/summer ranges
f ¥ % Landscape condition 2060

Landscape condition - Current | . 2 Model score
Model score | i - OO, B
@ 0-0.1 Very poor f N 01-02

0.1-02 Zlg f () o02-03
) o02-03 Al ¢ g | () 03-04

RPort il () 03-04 ‘ U Port () oa-0s
AIBWORMEEE Sl () 04.05 3 eI B SR () 05-06
Nondalton | () o5-08 | : Nondalton () os-07
: I O o507 i 2 _ - ¢ ] o7-08
dmna i D 07-08 dmna % 0.8-09
7.7 @ os-08 7 @ o09-099

@ 09-1 Verygood ‘ : @ 0.99-1 Very good
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MQ 9: What is the current distribution of migration corridors for caribou, and
how are they likely to change in the future?

Legend
Caribou

<+— Potential migration corridors
Seasonal ranges

: Herd, Range

Beaver Mountains, Summer Range

Beaver Mountains, Total Range

D Farewell-Big River, Total Range
Galena Mountain, Calving Grounds
- Galena Mountain, Summer Range
D Galena Mountain, Total Range
| \_A:] Mulchatna, Calving Grounds
3 % Mulchatna, Winter Range
E Mulchatna, Summer Range
- Sunshine Mountains, Summer Range
D Sunshine Mountains, Total Range
:I Western Arctic, Peripheral Range
I:, Western Arctic, Winter Range

Wolf Mountain, Summer Range
| Wolf Mountain, Total Range

INTa
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Wildlife MQs - Muskox

MQ 4: |s there musk ox habitat in the region, and if so, how might it change
in the future?
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MQ 4: Is there muskox habitat in the region, and if so, how might it change in the

A
s O
future? El -
g S
Potential Habitat Cumulative Impacts - Long Term (2060) §
S % TR - o N | )
A =
4 H{‘ 2
=K
7
@
v/ \\f_n’x g
: Wadl ©
' B

‘/Nondalton s

& Port
Alsworth

®
lliamna ¢

‘| Muskox

Legend

| Potential habitat

1 () Poor

() Moderate

.' . Good

: Current distribution

@ 1odeled Distribution

0 50 100 150 km
T N I |

I T T 1

0 50 100 mi

7

Legend
Muskox

- Modeled Distribution

. Potential habitat

(moderate to good)

/| Cumulative Impacts 2060

Cumulative Impact Score

N OB W N -

1.5, DEPARTMENT OF THE INTERIOR.
BUREAU OF LAND MANAGEMENT




MaQ 4: Is there muskox habitat in the region, and if so, how might it change in the

future?

LCM - Current

NUlEEOAGalend!

Raltay

. ‘McGrath

£

Hegt
FISWOTL]

INDIIEAAILOT

2mne;

Legend

Muskox
Habitat distribution

. Current (modeled)
@ rFotential (moderate to good)

Landscape condition
model score

- 0-0.1 Very poor
@ o1-02
) o2-03
() 03-04
() o4-05
() os-08

-07
-08
-09

@ 09-1 Very good

LCM - Long Term (2060)

|| Habitat distribution
- Current (modeled)

. Potential (moderate to good)

Landscape condition
model score

- 0-0.1 Very poor
@ o01-02

@ o2-03

Bl () 03-04
8 () o04-05

-06
-07
-08
-09
099
@D 099-1 Very good
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Wildlife MQS — American Peregrine Falcon

MQ 11: What is the current distribution of the American Peregrine Falcon in
the region, and how is that expected to change?

.‘-‘ ..
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. !\.\'.\" . _
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MQ 4: What is the current distribution of the American Peregrine Falcon in the
region, and how is that expected to change?

INTg

Habitat distribution

Cumulative Impacts - Long Term (2060)

N

~ jJuswissassy Jeuoibaioog pidey

Legend

Peregrine Falcon

Modeled distribution

- General habitat
I High quality habitat

S S (—

Legend

Peregrine Falcon
Modeled distribution

- General habitat
- High quality habitat

Cumulative Impacts 2060
Cumulative Impact Score

N O s W N

0 50 100 150 km

1
0 50 100 mi

1.5, DEPARTMENT OF THE INTERIOR.

\
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MQ 4: What is the current distribution of the American Peregrine Falcon in the

region, and how is that expected to change?

LCM - Current

Legend

Peregrine Falcon
Modeled distribution
. General habitat

@8 Hioh quaiity habitat
Landscape condition
model score

. 0-0.1 Very poor
@) o1-02

() 02-03

() 03-04

() o4-0s

() os-0s

() os-07

@) o7-08

@) os-09

- 09-1 Very good

LCM - Long Term (2060)

Legend

Peregrine Falcon
Modeled distribution
@ Gceneral havitat

@ Hioh quaiity habitat
Landscape condition
model score

- 0-0.1 Very poor
@ o0.1-02

() 02-03

() 03-04

() 04-05

() 0s5-08

() os-07

() o7-0s

08-09

() o09-099

@) 099-1 very good
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MQ 4: What is the current distribution of the American Peregrine Falcon in the
region, and how is that expected to change?

Growing season length

Mean annual precipitation

INTda

Legend

Peregrine Falcon
Modeled distribution

- General habitat
@ Hioh quality habitat
Increase in Annual Growing Season

(days between 1st thaw and 1st frost)
2010-2050 (modeled) - days

@ 30-4
@ 20-20
() 10-19
) 7-9
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Legend
Peregrine Falcon
Modeled distribution
@ General hebitat
@ Hioh quality habitat
Increase in average annual

precipitation (modeled)
2010 - 2060

@ 35-52mm
@ s9-65mm
65 - 82 mm
() 82-103mm
() 103-130mm
130- 170 mm
@ 170-225mm
@ 25-419mm
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MQ 12: Where is habitat for sensitive species that are also conservation elements? §
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MQ 12: Where is habitat for sensitive species that are also conservation elements?

American Peregrine Falcon

Legend

Peregrine Falcon
Modeled distribution

B General habitat

[ Hoh quality habitat

Trumpeter Swan

| Trumpeter Swan

Modeled habitat
@ distribution

Olive-sided Flycatcher

Legend

| Olive-sided Flycatcher

Modeled habitat
. distribution

juawissassy |euoibaloog pidey
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MQ 12: Where is habitat for sensitive species that are also conservation elements?

Legend

Species of special concern
Modeled habitat suitability
() not suitable

. suitable for one species
suitable for two species
- suitable for three species

jusawissassy |euoibaloog pidey

INTda



BLM

Rapid Ecoregional Assessment .

Anthropogenic MQs

o

L

o

rum

or
oF

WATIOMAL SYITEN

U5, DERERTMENT

P



Anthropogenic MQs

INTE

" Efforts on Socio-Economic index (SEI)

" Transportation Infrastructure
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" Mining Databases and Maps

" Efforts trying to understand ADF&G data
on subsistence harvest

MATICHSS, STRTIM OF FURLIC LANGS



Anthropogenic MQs - SEI

INTE

" Tried to build on the Arctic Social
Indicators (ASI)

" |dentified several variables and
conducted a Principal Components
Analysis (PCA)

= Just the YKL communities — very small
sample

= For the entire state — results unhelpful
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MATICHSS, STRTIM OF FURLIC LANGS
LS. DEPARTRNT OF THE INTERICR.



Anthropogenic MQs - SEI

" Material well-being
= One of four factors B . 7 |

" Remote s
communities seem Vo
to be faring better.

= Kuskokwim
communities seem
to be faring better.

" But the sample is
too small.

JUSUISSOSSY |euolbaloog pidey
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Anthropogenic MQs - Population

" Yukon
communities lost
population and
lliamna
communities
gained population
during the 90s.

JUSUISSOSSY |euolbaloog pidey

Percentage Change
@ -430%--1.06%
® -1.05%--029%
-0.28% - 1.37%
® 138%-311%
@ 312%-705%




Anthropogenic s - Population

B Kuskokwim
communities lost
population during
the 2000s.

JUSUISSOSSY |euolbaloog pidey

Population (2000-2010)

Percentage Change

@ -775%--237%

® 236%--1.27%
-1.26% - -0.12%

® 01%-061%

@

0.62% - 4.64%
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Anthropogenic MQs - Population zw®
Q
- ™
S
m
0
AGE 2000 AGE 2010 2
85+ yrs 1 85+ yrs | 8
80 - 84 yrs Male: 3063 Female: 2738 80 - 84 yrs Male: 2642 Female: 2459 o
75 - 79 yrs 1 75 - 79 yrs 3
70-74yrs | 70 - 74 yrs ;
65 - 69 yrs 1 65 - 69 yrs (7)]
60-64yrs | 60 - 64 yrs $
55-59yrs | 5559 yrs 3
50-54yrs | 50 - 54 yrs 3
45-49yrs | 45 - 49 yrs -
40-44yrs | 40 - 44 yrs
35-39yrs | 35-39 yrs
30-34yrs | 30 - 34 yrs
25-29yrs | 25-29 yrs
20 - 24 yrs 1 20 - 24 yrs
15-19 yrs 1 15-19 yrs
10- 14 yrs 1 10- 14 yrs
5-9yrs 1 5-9yrs
0-4yrs 1 | ‘ | | | 0-4yrs ‘ | | |
08 6 4 2 0 2 4 6 8 10 0 8 6 4 2 0 2 4 6 8 10

PERCENT PERCENT
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Anthropogenic MQs - Population zw
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g b
S 2
m
Male Female Male Female orot 8
T rojection
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70-74yrs | 3,500 ®
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Anthropogenic MQs - Population

o
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YKL Population Forecast with and without Donlin Creek Mine
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Anthropogenic MQs - Transport

B A thick network of
trails around Flat, an
indication of past
mining activities.
BRivers are as
important for
transportation means
as the other linear
features.

"Impossible to
assess the intensity
of use

INTa
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Legend

#1 ® Hub Communities

Proposed Road to Nome

nsportation Networks
Historic 4x4 Trail
Historic Road
Historic Traill




Anthropogenic MQs - Transport

" Proposed road to
Nome goes
through the area
expected to
experience some
permafrost retreat.

JUSUISSOSSY |euolbaloog pidey

Legend
| — Transportation routes
Community developed areas

Noridgltoff 3 g EYKL_studyarea
R |

. lliamna, . | Areas of permafrost change from
S 2010 -2060

G No change

@ Permafiost retreat




Anthropogenic MQs - Mining

Potential Mining

® Hub Communities
I Potential Hard Rock Mines
Il 1ining Claims (State)
:] Mining Prospects
[/ Mining Claims (Federal)

Potential Placer Mining

Legend

Hub Communities
Past Active Placer Mines

JUSUISSOSSY |euolbaloog pidey
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Anthropogenic MQs - Subsistence

Subsistence Harvest — Caribou — (pounds per capita) — Individual Communities
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Anthropogenic MQs - Subsistence

Subsistence Harvest — Caribou — (pounds per capita) — All YKL Communities Combined
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MQs pertaining to climate trends

" What are the projected monthly, seasonal,
and annual temperature, precipitation, and
length of warm and cold seasons for the
REA, and how do these projections vary
across time, across the region, and across
varying global greenhouse gas emissions
scenarios?

" Where will climate change impact CEs,
including subsistence species?

INTE

2UISSasSsSYy Jeuoibaioog pidey
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Baseline climate across ecoregional
landscape

INTE

" Between 1949 and 1998, mean
temperature increased throughout Alaska

" Trends in precipitation are less clear, due
to higher variability

" Both temperature and precipitation varied
considerably from year to year across the
historical reference period

" This natural variability must be taken into
account when considering ongoing and
future climate trends

2UISSasSsSYy Jeuoibaioog pidey
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1971-2000 Baseline Precipitation (mm) Basellne
=} (=] =}
orecipitation
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Typically, the YKL
ecoregion is driest in
1 the north in all

Maximum. 153.0 seasons. However,
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B
PrOIeCted January Temperatures (°C): A2 Scenario

Temperature

January temperature
for current and three
future decades, A2
scenaro (right) and
A1B (below).
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Projected

Temperature

July temperature for
current and three
future decades, A2
scenaro (right) and
A1B (below).

July Temperatures (°C): A1B Scenario

,w 2 2010s “g

Maximum: 17.0
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PrOjeCted Average Total Annual Precipitation (mm/year): A2 Scenario
= ] ]
Precipitation

Mean annual precipitation
for current and three future

INTa

X
&
et
a
m
0
o
‘
®
8.
S
S
]
>
»
7]
o
0
»
3
]
S
-,

. 4
decades, A2 scenaro (right) N
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PrOjeCted Day of Freeze: A2 Scenario
date of freeze
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PrOjeCted Day of Thaw: A2 Scenario
Date of thaw
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Date of thaw by ecoregion

19-May
29-Apr
9-Apr
20-Mar
29-Feb
9-Feb
20-Jan
0-Jan U L
. pper ower
Tanana River KVICh?k Port Kuskokwim Nus_hagak Kuskokwim Central Lower Yukon KOYUkUk
Heiden . River . Yukon River
River River
W 2010s 13-Apr 11-Apr 18-Apr 12-Apr 17-Apr 18-Apr 18-Apr 23-Apr
m 2020s 14-Apr 11-Apr 18-Apr 13-Apr 17-Apr 18-Apr 18-Apr 23-Apr
m 2050s 11-Apr 5-Apr 15-Apr 7-Apr 13-Apr 15-Apr 15-Apr 21-Apr
| 2060s 10-Apr 1-Apr 12-Apr 3-Apr 9-Apr 14-Apr 12-Apr 19-Apr
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Projected Cliome Shifts
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Describing the clusters:

growing degree days, season length, and snowiall

Days above freezing
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cluster
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0

0

0

Growing degree days

M Days
above
freezing

M Growing
Degree
Days

INTE

Length of above-freezing
season and GDD by cluster.
Days above freezing were
estimated via linear
interpolation between monthly
mean temperatures. Growing
degree days (GDD) were
calculated using 0° Casa
baseline.

JUSUISSOSSY |euoibaioo pidey

Warm-season and cold-season
precipitation by cluster. The
majority of precipitation in months
with mean temperatures below
freezing is assumed to be snow
(measured as rainwater equivalent).

Total precipitation, mm (rainwater equivalent)
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Millions

Cliomes by time period (2 km pixels
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Coarse-filter CEs by cliome
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Projected CE change based on
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Fatag s o g -~ Cliomes

(climate
clusters) can
remain stable,
indicating
potential
resilience;
change once;
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rojected warm season length
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Legend

2010 Growing Season
Length (days between
Spring Thaw and Fall
Freeze) modeled

) Lessthan 140 days
() 140- 160 days
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@ Greater than 180 days

®

j_:'i?;

X

Legend

2060 Growing Season Length
(days between Spring Thaw
and Fall Freeze) modeled

) Lessthan 140 days
() 140- 160 days

[ 160- 180 days
@ Greater than 180 days
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Snow Day Fraction by month

Decadal Average of Monthly Snow Day Fraction (%): 2010s A2 Scenario Decadal Average of Monthly Snow Day Fraction (%): 2060s A2 Scenario
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Snow Day Fraction: October

Change in
snow day
fraction for

. the month of

October

| between the
~ current

~ decade (left)

and the 2060s

~ (right).

' Where now

[ ]0%-10% [ 51% - 60%
[ ] 1%-20% B 61% - 70%
T 21%-30% [ 71% - 80%
B 31%-40% [ ] 81% - 90
] 41%-50% [ ] 91% - 100%

most October
precipitation
falls as snow,
in 50 years
most the
majority may
be rain.

October,

[ Jo% -10% [l 51% - 60%
[ 1 11%-20% [ 61% - 70%
T 21%-30% B 71% - 80%
B 31%-40% [ | 81% - 90%
L] 41%-50% [ ] 91% - 100%
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Snow Day Fraction: January

INTa

Change in
snow day
fraction for
the month of
January
between the
current
decade (left)
and the 2060s
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(right). Rain
on snow
events can
have a
0%-10% [l 51%-e0%  Profound 0% - 10% [l 51% - 60%
11% - 20% [l 61% - 70% ef.fec.t on 11% - 20% [l 61% - 70%
T 21%-30% [ 71% - 80% wildlite. I 21% - 30% [l 71% - 80%
B 31% - 40% 81% - 90 B 31% - 40% 81% - 90 ==

] 41% - 50% 91% - 100% L] 41% - 50% 91%-100% S



MQs related to permafrost

INTE

" What are the current soil thermal regime dynamics?

® Based on the predictions of the best available
climate models and soil temperature models, how
will soil thermal regimes change in the future?

" Where are predicted changes in soil thermal
regimes associated with communities and
transportation routes?

®" How and where will changes in permafrost impact
vegetation?

" How might changes in temperature, precipitation,
evapotranspiration, and soil thermal dynamics affect
general hydrology and hydrology-dependent CEs
such as waterfowl in the region?
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Permafrost:
MAGT

Mean annual ground
temperature at one
meter depth serves
as a reasonable
proxy for the
presence/absence
of ecologically
significant
permafrost.

Blue areas are
frozen; white to
orange areas are
thawed.

Mean Annual Ground Temperature at 1 m depth (°C): A2 Scenario
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Permafrost: MAGT
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PermafrOSt: Active Layer and Seasonally Frozen Layer Thickness (m)
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These maps depict
two different

variables. 2010s 2020s
" Max Thaw: 1.3 {  Max Thaw: 1.3
Max Freeze: 1.1 s Max Freeze:1.1
In areas with
permafrost
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(temperatures below
freezing at one
meter depth), the
brown shades show
seasonal thaw.

) 2060s
R 7 Max Thaw: 0.9
" Max Freeze: 1.1

2050s

-~ Max Thaw: 1.4
" Max Freeze: 1.0

Blue shades show
depth of winter _.
freeze In non- Seasonally Frozen Seasonally Thawed (Active Layer)

- Deeper than 1 m |:| 0t00.25
perm afrost areas. M owors [] 0251005
B o505 [ o5t0075 N
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MQs related to fire

INTE

" What is the fire history of the ecoregion?

" What climatic conditions are likely to
result in significant changes to fire
activity?

" What is the current frequency (return
interval) and the likely future frequency
for fire in the ecoregion and broad sub-
regions?
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Fire history

Fire scars from

1940 to the present,

by decade.

Legend

Fires By Decade
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I 2000s
I 2010s
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]
F . re ALFRESCO Boreal Fire Statistics: Decadal Annual Area Burned

projections | .2

Central Yukon

A

A
Maps ShOW pr0] ected LowerYuko

area of forest burned
by region. Non-forest )
areas are omitted. AT |
Percent forested
ranges from about 50%
to 90%. Increased
burning is expected.
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Discussion I:
- Comments of Products/ Utility i
- Product Review Strategy :
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Identification of areas susceptible to invasion

1. Relationship of non-native plant occurrences with
environmental and human variables

Non-native plant and environmental/human variables summarized by 4t

Level HUC for Interior & Western Alaska
HUCs with >5,000 people excluded

CART & Random Forest models developed

Important variables and thresholds identified

Predicted “Infestation values” mapped back onto YKL (Current and Future)

Species Richness by 4th Level HUC

Classification Trees, etc.

.......

[ISr———
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Which areas are most susceptible to non-native plant

Invasion currently and in the future?

Results
1.  Pruned regression
tree

* HUCs associated with
more roads, or those
with more trails and a
sizable population
center tend to have
weed problems

* Road Density is the
most important
explanatory variable

Infested Areas

Road Density > 0.01078 | Road Density < 0.01078

mested
19/2

Trail Density > 0.00044 Trail Density < 0.00044

Population > 480.5 Population < 480.5

Freeze Date 2 272.5 Freeze Date 2 272.5

n esgea

6/0
n%e sgea Not_| n'e s|e!

R 1114

Missclass rates - Null= 0.457 : Model= 0.0714 : CV = 0243

of_Infeste
121

Aa
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BLM

Rapid Ecoregional Assessment
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Which areas are most susceptible to non-native plant

Invasion currently and in the future?

Predicted Future Vulnerabilities
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