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North Slope (NOS) Study Area

Land Management Status (2013)
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Land Area Percent of

Ownership | (km?) Total Study
Area

Bureau of 97,364 39%

Land

Management|

State Patent | 49,493 20%

or TA

Fish and 45,834 18%

Wildlife

Service

National 29,165 12%

Park Service

Native 23,134 9%

Patent or IC

State 3,009 1.2%

Selected

Native 1,674 0.7%

Selected

Department 81 0.03%

of Defense

Private 0.05 0.00%

Bureau of 97,364 39%

Land

Management|
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Central Yukon (CYR) Study Area

Land Management Status
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(2015)

Percent
Land Area of Total
Ownership | (km?) Study
Area
Fish and
Wildlife 103,004 26%
Service
State Patent
0,
or TA 93,758 24%
National
0,
Park Service 66,959 17%
Native
0,
Patent or IC 49,510 13%
Bureau of
Land 48,318 12%
Management
State
0,
Selected 20,108 5%
Native
0,
Selected 7,223 2%
\Water 3,665 0.90%
Department 3.034 0.80%
of Defense
Private 238 0.06%
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What i1s an REA?

Rapid assessment of Conservation Elements, the Change
Agents that impact them, and their current and future status.
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Change Agents Conservation Elements
Climate Change Wildlife
Development Vegetation
Invasives Soils
Fire Connectivity...
Status \ Management
Current .
Questions
Near-term

Alaska Center for Long-term
Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



General Limitations

N8

« Limited to existing geospatial datasets

juswssassy |euoibaloog pidey

« ldentify data limitations and deficiencies
* Focus on management questions
« (Geoprocessing emphasis on ModelBuilder

« Easily repeatable processes

T G
TP AR MARATEVENT

Alaska Center for
U'Af’ \ Conservation Science
I

UNIVERSITY of ALASKA ANCHORAGE
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Rapid Ecoregional Assessment

REA COMPONENTS




Core Components

Conservation Element (CE) current distributions

juswissassy |euolbaioog pidey

Change Agent (CA) current status
CA near-term and long-term status

CE overlap with CA change

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE
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Timeframes

« Current
* North Slope: ~2013-2014
* Central Yukon: ~2015-2016
« Abiotic-related: 2010s decade

juswissassy |euolbaioog pidey

 Near-Term Future:
 General: 2025
« Abiotic-related: 2020s decade
* North Slope Development: 2040 Low

* Long-Term Future:
* General: 2060
* Abiotic-related: 2060s decade
* North Slope Development: 2040 High
él?é?é‘ﬁi?éi“é‘é{m

UNIVERSITY of ALASKA ANCHORAGE



Integration of Management and Science

/ Management Question Tract\

Needs of resource managers

e.g.,:

Qeliable are these projections?

How will changes in precipitation, evapotranspiration, and
active layer depth alter summer surface water availability
in shallow-water and mesic/wet tundra habitats and how

J

|

CEs and CAs that are significant

for resource managers

!

INTg

/Science/ Ecosystem Tracm

Understanding of critical
ecosystem components

jusawssassy |euoibaloog pidey

J

Management and ecosystem-

derived CEs and CAs are integrated.

Alaska Center for
lJ)A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE

Identification of regionally
significant CEs and CAs




Conceptual Ecoregional Model

INTa

Legend
Climatic and Atmospheric Conditions
cosyste = Precipitation / Water availability

Change Agents

Temperature / Solar radiation Climate and atmosphere affect all

Cloud cover system p its and pr 10?*
W
o A
Ecosystem Resources Extreme weather events ‘4\-@“"?\00‘66\\0“6
i . — . (0 o
— Interactions / Functions EV:::'DOtranspflratllonl Z\fa?”ra"m Absorption of solar radiation 0\)(‘054"‘ 3
Re eFthn of solar radiation C and N fixation e 0{\'00
C emissions <

Anthropogenic Disturbance . Plants
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H | . Ecosystem Stressors: « Species abundance, & Habitat & Food (availability and timing) A""“a_|5
uman Interaction Human activities can distribution * Species abundance, &
Land Use affect ecosystem drivers SiE e I3
. — - i)
* Recreation and resources Structure Pollination / Seed dispersal (Mammals,, birds, fish E
* Pattern Subsistence / Herbivory / Tramplin, . : S 8
Infrastructure Nutr R ) / v/ piihg invertebrates) g
Minin utrient Pools (C, N, etc. — - 3
o < s & Humans living and subsistin ]
Forestry Ecosystem Services: c .g % on the landscape H
Agriculture Ecosystem drivers, s '§ E | g3 ) ?-"
Contaminants & airborne components, and g g 8% v _Er § 2 Nutrient Pools g
pollutants processes determine i 5§ 2w N 2 0 2
) . -a £ ] s
Harvest possible human activities ~ 38 3 g g 43 = ‘é" kY % § é e 3‘
)
* Subsistence Eq g 5 T E $ 8 £8 §~§ e s S
» Commercial / Sport g §28 ; 28 & E—n\ %_E 534489 3
ST s 3 T o2 = 2 £ e IS
R T o EE 58 5
- Natural processes b= = £E88 = “\;'f-“ £ §x g
Human activities alter i 2SS S 399 §Sv I8
affect or motivate Qv uw 2xQ ot SE T3 =]
natural processes human activities ‘\o““ T s s
Soil g
+ Species (invertebrates, Nutrient and sediment input Freshwater e g'
Change Agents — microbes, fungi) Permafrost thaw . Aburfdance & dlst_rlbutlon
Ecosystem resources « Structure Soil and water retention * Quality / Connectivity
fatic: i . ; Rivers, Lakes, Snow & Ice
Abiotic: :r_.\r:tn:ute to or cause Moisture / Temperature Sediment and nutrient transport ( d, ) ! !
* Climate sturbances R * Permafrost & active layer Subsurface recharge ground water)
* Fire Ecosystem Stressors: Nutrient Pools G A e 2 Gl Nutrient Pools
Change agents and Timing
Biotic: disturbances affect all

* Invasive Species ecosystem components and

processes Landscape Setting Landscape setting affects all

* Elevation / Latitude ecosystem components and
processes

* Insects and Disease

« Geology / Geomorphology
* Physiography

Accelerated rate of
certain disturbances

Similar for both REAs

Alaska Center for
UA7 Y Conservation Science

UNIVERSITY of ALASKA ANCHORAGE




Management Questions / Needs

N8

« Ecoregional assessment is guided and focused
by Management Questions

juswssassy |euoibaloog pidey

» ldentify regional issues faced by land and other
resource managers

 Provide a clear direction; focus the work effort

« ldentify data needs and provide context to
Issues; avoid collecting irrelevant data

RTMENT GF THE
TP AR MARATEVENT

Alaska Center for
U'Af’ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Change Agents

Features or phenomena that have the potential to affect
size, condition, and landscape context of CEs

INTa

Total Change in Mean Annual Temperature (°F), 1949 - 2008

juswissassy |euoibaloog pidey

Statewide Average: 3.1°F

Alaska Cimats Research Conter Geaphysical Insbe, Universty of laska Faitanks

Climate

Invasive Species Insect and Disease Development & :
. Alaska Center for
U’Ab Y Conservation Science

UNIVERSITY of ALASKA ANCHORAGE




Conservation Elements

N8

Biotic constituents or abiotic factors of regional
Importance in major ecosystems and habitats

juawssassy |euoibaloog pidey

Coarse-filter: terrestrial Fine-filter: species that

vegetation and aquatic represent critical ecosystem
ecosystems that represent functions and services

dominant ecological patterns

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE

U5, DEPARTMENT GF THS INTERIOR



Integrated Products

N8

Cumulative Impacts

Huma.n Invasolve Climate Fire Permafrost
Footprint Species Change Frequency
Intactness

Landscape Integrity

\ CE CE-CA
(J Distribution Relationship

J Alaska Center for
U’Ab Y Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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.
Differences S E
§ S
North Slope Central Yukon s
« Executive summary « No executive summary g.%
* Development scenarios  Development time frames %
* Fire * Fire .
* No Insect and Disease * Insect and Disease

« |nvasive Climatic Analysis * Invasive Vulnerability

* No Aguatic Fine-filter CEs « Aquatic Fine-filter CEs

* No new distributions « Unique distributions

« Management Questions « Management Questions

Despite differences, both REAs have the same
conceptual, processing, and report framework

Alaska Center for
U'Af’ \ Conservation Science
I

UNIVERSITY of ALASKA ANCHORAGE

RTMENT GF
TP AR MARATEVENT



North Slope
Rapid Ecoregional Assessment

Final report prepared for:
Bureau of Land Management
U.S. Department of the Interior

Edited by E.J. Trammell, M.L. Carlson, N. Fresco, T. Gotthardt,
M.L. McTeague, and D. Vadapalli.

July 2015

VERVIEW, OF DOCUMENTS

Central Yukon
Rapid Ecoregional Assessment

Final report prepared for:
Bureau of Land Management
U.S. Department of the Interior

Edited by E.J. Trammell, T. Boucher, M.L. Carlson, N.
Fresco, J.R. Fulkerson, M.L. McTeague, J. Reimer, and J.
Schmidt.

July 2016
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Manager's Summary

Broad methods and major results

Intentional avoidance of technical
detall
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Only available for North Slope

Management Team for Central
Yukon had concerns about lack of
appropriate context for results

North Slope
Rapid Ecoregional Assessment

MANAGER’S SUMMARY

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Technical Report

North Slope Central Yukon

Rapid Ecoregional Assessment iRapid Ecoregicnal Assassment
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Final report prepared for:
Bureau of Land Management

Final report prepared for: U.S. Department of the Interior

Bureau of Land Management

U.S. Department of the Interior Edited by E.J. Trammell, T. Boucher, M.L. Carlson, N.
Fresco, J.R. Fulkerson, M.L. McTeague, J. Reimer, and J.

Edited by E.J. Trammell, M.L. Carlson, N. Fresco, T. Gotthardt, Schmidt.

M.L. McTeague, and D. Vadapalli.
July 2016

July 2015

Report structure the same for both REAs

Alaska Center for
U'A’ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE




Report Structure

A. Cover Sheets
B. Introduction

C. Abiotic Change Agents
1. Climate
2. Fire
3. Permafrost

D. Biotic Change Agents

1. Invasive Species
2. Insect and Disease (CYR only)

E. Anthropogenic Change Agents
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Alaska Center for
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Report Structure (Cont.)

N8

F. Landscape and Ecological Integrity
1. Landscape Condition
2. Landscape Integrity
3. Cumulative Impacts

G. Terrestrial Coarse-filter CEs
H. Terrestrial Fine-filter CEs

|. Aquatic Coarse-filter CEs
J. Aquatic Fine-filter CEs

K. Data Gaps and Omissions

juswssassy |euoibaloog pidey

Technical report provides detailed descriptions, methods,
datasets, results, and limitations

RTMENT GF THE
TP AR MARATEVENT

Alaska Center for
U'Af’ \ Conservation Science
)j I

UNIVERSITY of ALASKA ANCHORAGE



ACCS Data Catalog

Alaska Center for Q
UAE’ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE

All Datasets  Topics ~

#  Home  Dataset Search

Content Types oo

=,

{y} Dataset x

INTg
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Search Sort by Order
wildlife (11)
«on . e e e VS i A e e e e o i
Landscape Ecology (8) Uvi Chugach Climate Vulnerability Assessment (C
NP =
Vegetation (6) Climate Vulnerability Assessment
Freshwater (3) In collaboration with the Scenarios Network for Alaska and Arctic Planning (SNAP) and the UAA Institute
) ﬂ of Social and Economic Research (ISER), Chugach National Forest (CNF), and the US Forest Service, the
Invasive Species (3) Landscape Ecology Program helped conduct...
Rapid Ecoregional -
Assessments (3)
Anthropogenic (2) —_
Oyl Statewide Landscape Condition
Climate (1) “i T T T o
Landscape Ecology
Climate Vulnerability -
Assessment (1) As a measure of potential human impact, the impacts of current anthropogenic development are
summarized in a 60 x 60 m grid by the landscape condition model (LCM). The LCM weighs the relative
Kachemak Bay (1) influence of different types of human footprints based...

m m —

Intended to provide REA products to non-REA users

ATIONAL SYSTEW O PUBLIC LAMDS

U5, DEPARTMENT GF THS INTERIOR
AL GF LA WARADEVENT

Alaska Center for
lJ)A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Rapid Ecoregional Assessment
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Climate Change

* Temperature

« Summer Warmth Index
 Precipitation

« Snow Day Fraction

« Day of Thaw

« Day of Freeze

« Growing Season Length
* Cliomes

Current;: 2010s decade
Near: 2020s decade
Long: 2060s decade

Current

Maximum: 15.7°C
Minimum: -0.8°C

Near-Term

Maximum: 16.2°C
Minimum: -0.1°C

Long-Term

Maximum: 17.2°C
Minimum: -0.5°C

Mean Decadal July Temperature (°C): A2 Scenario

I coiderthan1.0° [ |9.0°to9.9°

B 10vto19° [ ]100°t0 109°
B 200 to29° [I1otonee
[ s0°t039° [ 12.0°t0 12.9°
a0 tose [ 13.0°t0 13.9°
[ ]s50°t059° I 14.0° to 14.9°

[ Jeoto6o B 15000 15.9°

[ l7oto79° I \armer than 16.0°
[0 tosee

Alaska Center for
lJ’A“ Y Conservation Science . S N A P
UNIVERSITY of ALASKA ANCHORAGE
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Cliomes

* Clusters of similar climate
* Predicted spatial shift of those clusters
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* Relative Flammability

Relative Flammability
* A e
Low

o 50 100 Miles
o 100 200 Km:

North Slope
Unified: 1900-2090

Alaska Center for
lJ’A" Y Conservation Science . S N A P
UNIVERSITY of ALASKA ANCHORAGE

Fire
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Historic (1900 to 1999)

Future (2000 to 2099)
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Relative Flammability

Low Medium

0 100 200 Miles N

High mo Kilometers A
Central Yukon

Historic: 1900-1999
Future: 2000-2099



Fire

« ALFRESCO shift in shrub and forest extent

Current

Near-Term
(20205)

Western
Coastal Plain

Eastern Coastal
Eastern
Foothills.

Central Coastal Plain

Western
Foothills

Central Foothills

Eastern’
Brooks Range

o/ Western Brooks

Central Brooks Range

Long-Term
(2060s)

Western Coastal Plain 0

A Shrub 2010520205 (%) | A shrub 2010520605 (%)

0

Percent Increase in Shrubs from Current
Less than 1.0% 3.1% - 4.0%
1.1%-2.0% W 4.1%-5.0% °
21%-3.0% [l More than 5.1%

Modeled Percentage of Shrubs A

s0 100 200 Miles

o 100 200

North Slope
Current: 2010s decade
Near: 2020s decade
Long: 2060s decade

Alaska Center for
LJ'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE

-

400 kms &

Central Coastal Plain 0.3 15
Eastern Coastal Plain 0 01
Western Foothills 0 0.5
Central Foothills 0.4/ 2
Eastern Foothills 0.4/ 2.6
Western Brooks Range 1.4/ 5.3
Central Brooks Range 0.6/ 36
Eastern Brooks Range 0.5 4.8

@ SNAP
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100 200 300 400 km

0

| | | |
I T T

0 100 200 mi

Projected Changes in Treeline
ALFRESCO Model | MPI ECHAM 5

- 2015 Forest
I 2025 Forest
I 2060 Forest

juswssassy |euoibaloog pidey

Central Yukon
Current: 2015

Near:
Long:

2025
2060
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Fire Caveats

ALFRESCO models vegetation relative to fire class only

ALFRESCO classes do not correspond to Existing Vegetation or
BiOphySicaI Sett| ng Percent Area of Each ALFRESCO Class by

Terrestrial Coarse-filter CE
100%
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90% 13%

26% 2%
80% 230 3 0 32%
(1] (1]
. 70% s
« Forestincludes shrub :
. 50% 32%
« Shrub tundra includes 61%
0 32% 32%
tussock tundra so%  30% 25%
20% 30%
10% 19% 23% 23%
[ —_
0%
oﬁ“ \@@ 6<<°‘ 0<<°‘ < (\0‘\ 0/\°°
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m Black Spruce = White Spruce ®Deciduous Forest ® Shrub Tundra = Graminoid Tundra = No Veg

Alaska Center for M'
U‘A" \ Conservation Science ‘ . ' S N A P

UNIVERSITY of ALASKA ANCHORAGE




Active Layer Thickness
Mean Annual Ground Temp
Change in permafrost
Thermokarst predisposition

2010s decade
2020s decade
2060s decade

Current:
Near:
Long:

Alaska Center for
Conservation Science

Permafrost

INTg

Current (2010s)

| Minimum: -11.3
| Maximum: 1.1

Near-Term Future (2020s)

juswssassy |euoibaloog pidey

Long-Term Future (2060s)

Minimum: -9.3
Maximum: 2.8

o = =
s @ 5

Mean Annual Ground Temp at 1M Depth (C)
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Decadal Mean Annual Ground Temperature at 1 Meter Depth (°C)

Il Colder than -7.0° [l -2.9° to -2.0°
Il 6.9°to0 -6.0° [ -1.9°t0-1.0°
Bl 59°t0-50° [ 1-09°t00°

Bl 4.9°to -4.0° [ ]0.1°to1.0°

B -3.9°t0-3.0° [T Warmer than 1.0°

@ SNAP

UNIVERSITY of ALASKA ANCHORAGE
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Invasive Species

Near-Term Future (2020s)

Near-Term Barow
(2020s) e Prudhoe
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Long-Term Future (2060s) 500
Long-Term 50
(2060s) a0
» 350
M
2 300
T; 250
£ 20
5
Z 150
10 70
0. 829285 5 36‘“ 555
Point o = = -
Hop o \Q\\‘Y\\L 0 o 9
o Pt
Infestation Vulnerability (Current, Near-Term, Long-Term)
Invasive Vulnerability ~ Legend
[ invasion Resistant (0 - 120 LOGS) High Infostation' Vulnerability -
Potentially High Infestation Vulnerability
[ ] Extremly Cold-Tolerant Weeds (120 - 130 LOGS) N = : 5 o
Highly Cold-Tolerant Weeds (130-140 LOGS A Moderate Infestation Vulnerability : 2
- I Oleran eeds - . . e
oy . ¢ ! Potentially Low Infestation Vulnerability 1 ‘
Il Voderate-Highly Cold-Tolerant Weeds (140-150 LOGS) o s e o B Low Infestation Vulnerability 0 100 200 Miles N : \
I oderately Cola-Toerant Weeds (160-160 L0GS) f L ‘ l [ Infested but Misclassified as Not Infested A
[ ] weakly Cold-Tolerant Weeds (>160 LOGS) o 100 200 400 Kms > Non-native Plants Occurrences 0 100 200 300 400 Kilometers

North Slope Central Yukon

Climatic Suitability Invasion Vulnerability

Current: 2010s decade
Near:  2020s decade ST
WV Conearvation Science Long:  2060s decade

UNIVERSITY of ALASKA ANCHORAGE




Insect and Disease

INg

l
1S ,
Kernel density of aspen defoliation
caused by aspen leafminer
o&,__ 3 5.' - o\ S\
/fc,& N N

100

400 km
|

Forest Damage
Historic: 2000-2014

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE

Elevated potential for spruce beetle outbreaks

; ol
)
& | based on agreement of 3 climate variables per 5th *

level hydrologic unit

I 2020s
[ 2060s

200 mi

juswssassy |euolbaioog pidey

Climatic Vulnerability
Near: 2020s decade

Long: 2060s decade
No insect and disease assessment for North Slope
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Human Footprint

Wainwright Nuigsut Prudhoe

Kaktovik

Point
Lay

Point
Hope

Kivalina\@

Anaktuvuk Pass

Current Drilling Platforms &

Dalton Highway

Secondary Roads
N D Current Oil & Gas Wells
Future Roads
» Red Dog Mine
Current
B Curent Oil Facilities

Kivalina Evacuation

_____ Future Pipelines

Kivalina Evacuation Route

0 50 100 Miles Chukchi Sea Onshore
B Processing Facility -
Wainwright
0 100 200 Kms

|

100 200 300 400 km

| [ |

T T

100

(- e -]

T
200 mi
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£ Gal

Legend

—— Proposed Roads to Resources —— Highways

Proposed Road to Tanana
Proposed Forestry Roads
Primary Trails

—— Secondary Trails

——— Proposed Railroad Extension
— Railroads

—— Secondary Roads
Pipelines
Current Alternative Transportation

—— Near-term Future Alternative Transportation
—— Long-term Future Alternative Transportation
[ Fairbanks North Star Borough Boundary

North Slope

Development Scenarios (2040)

Alaska Center for
U'Af’ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE

Central Yukon
Time frames (2025 and 2060)

NATIONAL SYSTEM OF PUBLIC LANDS



Natural Resource Extraction

0 100 200 300 400 km \
| i 1 1 1 J
r T T T \
0 100 200 mi
Red Dog Mine :
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ﬁ N ‘\\ p:“ne —— Highways [ state Protected Mining Area
A Y Escuial —— Secondary Roads | USGS Minerals Study Extent ‘
0 ) 50 Miles Airport/Airstrip Primary Trails Placer Mining Potential
I /1 | Mine Site —— Secondary Trails I Vore Likely
8 | s Il O & Gas Faciiities Major Rivers Likely
2 vy N
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North Slope

Oil and Gas Focus

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE

UAA

Central Yukon

Mining Focus

NATIONAL SYSTEM OF PUBLIC LANDS

U.S. DEPARTMENT GF THE INTERIOR
UREAU GF LAND MANAGEMENT




Socloeconomic Data

INTE
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100.00%
90.00% I I l I I l I I I l I I I
kS 80.00%
3 70.00% " B B I I
g 60.00% = - I I I I I I I I
5 50.00% I « Population and
g 40.00% -
I I I I Demographics
g I

30.00%
20.00%
10.00%

0.00%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

 Education

B Trade, Transportation and Utilities M Construction
Financial Activities B Professional and Business Services * I ncome
M Educational and Health Services Other
B Natural Resources and Mining B Leisure and Hospitality
B Information B Manufacturing
H Unknown

Example: employment by industry in the private sector — NOS study
area including the oil industry and Red Dog Mine (2001-2013).

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



UAA

Subsistence

p
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Communities surveyed for caribou
subsistence use areas (includes Tok)

Caribou Subsistence Use Areas
1 community using area

2 communities using area

>
R s
xol“‘)\ 2 o
? o\5.
(\River 7 7
Juko' ®Fort Yukon Z\»
~\O
S\
D)
1
Yekos .,
P,
Fairbanks
\ Tunaz, g,

ol Healy Lake

Dry Ereek Dot Lake
5 Tok

Y u‘

2] :

Example: caribou subsistence use areas

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE
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Sport Hunting and Fishing

Current (2010 - 2013)
N

4
2

INTE

Past (1991-1994)

¢
) ; ._Kotzebue
.Fort Yukon L

Galena
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o [ Jo.02-025 [l 17-20
0-05 [N 33-40 [ 125-5 [ 25-36
[ 1.75-10 M 65 T lsce 7 =5

Difference in Harvests (Pastf{g D

ADF&G Dall Sheep Hunts and Harvest

700 y=39x+456.1
600 —_ R2=10.18 ’//\_‘ —~——
500 — \/\P =004 e A .
400 o i
300
200 s g ETI g
N N y=11x+1924 "
100 R?=0.05
0 P-0.30
RagRigge g 88 2pg@szs2
iiéiéééiiégﬁm§.§~ XE553388%8
——Hunters ——Harvest Linear (Hunters) Linear (Harvest)
Average number of sheep harvests 0 100 200 Miles

and the difference in number of

harvests from 1991-1994 to 0 100 200 300 400 Kilometers
2010-2013 by Game e Regional Hub Community

Management Unit (GMU) —— Major Roads
::-:°: No information available

Spatial data for Central Yukon only

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Current Distribution

Conceptual Model

Attributes and Indicators

Core Analyses of CEs

Intersect the distribution of each CE with most

iImportant CA variables

Current Modeled Resident Dolly Varden Habitat

UAA

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE

Increased potential for establishment of invasive species and changing fire dynamics

Invasive g
- HumanUses 0 Fire
Species
@ ! 9
M M 3 | Mining & Energy 0
--4 Temperature L ‘ Preci on H - g
{ PErature |...... ; L ¢ [infrastructure | __ gl
i : =t s Harvest = =
i 58 H 3 z§
Increased | 5o = 3
————————— >{ Contaminants 25
Reduced availabiity of | = 2 2& B
lake habitat: increased | 5 =3 8. = s
nutrients; increased b 3 £ g48 £ g
sedimentation may H S EE Feg z
impact habitat quality 5 < T3 L T3
Permafrost | " foraging 3 s gé sZe =
gé g &8st ; S [Legend
== 2 = 24 |—— Dolly Varden Spawning Habitat (o Potentil Mining Areas within
2 - State Protected Lands
Shift in spawning season: reduced 8 Bgl{qa\(me" oo Future Mining Potential
age at maturity 5
- Current Dolly Varden Modeled  Placer Mining Potential
___________________________________________ N Dolly Varden Resident Habitat 88 Hore Likely
[ Change Agents Salvelinusmalma | [T Major Ruyaty Likely
] Potential Mining Areas within
Drivers - Federal Protected Lands
] Conservation Element Habitat

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

juswissassy |euoibaioog pidey
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Distributions

N8

Types of distributions:

1. Range estimations

juswssassy |euoibaloog pidey

2. Occurrence data

3. Modeled habitat distribution

4. Remote sensing

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE




Range Estimation

N8

%/ | / « Vague time-frame

200 mi

’ 100 200 300 400 km ’
| |
' |

( * Not based directly on
b data

juswssassy |euoibaloog pidey

« Should be considered
informed opinion

« Does not match range
delineated by data

Example: historic caribou herd ranges

TP AR MARATEVENT

Alaska Center for
U'A“ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Occurrence Data

0 100 200 300 400 km
| 1 | | | |
| T T T
0 100 200 mi
4 \‘)(Ihllkl?,l',e’
Legend
Chinook Salmon Spawning Habitat
~~ Chinook Salmon General Habitat
Major Rivers

Example: general and spawning habitat of Chinook salmon

Alaska Center for
lJ)A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Habitat is only shown
where surveys have
occurred

juswssassy |euoibaloog pidey

Absence of
delineated habitat
does not mean
absence of habitat

Should be interpreted
as confirmed
locations

AL GF LA WARADEVENT



Modeled Potential Habitat: AKGAP

« Deductive presence-
background

* |nductive

P
(3
=
a
m
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o
q
@
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o
=
o
>
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7
@
7
7
3
®
=
-

e Combined

 Habitat in absence of
biohistoric factors and
dispersal barriers

X ‘.‘\\,1‘ Lol Ban 'i'-i’ ‘ \
: Ro)\:. ‘ AN ‘.“)" i 5 L ’;;\’)lf
\..tk ﬁ*'k&’—m f - 4.’&

Example: willow ptarmigan (deductive; AUC = 0.524; CS = 0.95)

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Modeled Potential Habitat; RF

0 100 200 300 400 km
} : | |
0

T T
200 mi

Legend

B Potential Habitat Distribution
Major Rivers
—— Major Roads

Example: snowshoe hare (kappa = 0.646)

Alaska Center for
LJ'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Deductive presence-
pseudo-absence

Pseudo-absences
spatially and
environmentally
stratified

juswssassy |euoibaloog pidey

Habitat in absence of
biohistoric factors and
dispersal barriers

Reviewed by ADF&G
or USFWS specialists



Modeled Actual Habitat: RF

100 200 300 400 km
| | | |

T T
100 200 mi

Galena

M
—M

Dall Sheep

Il Realized Habitat Distribution
ADF&G Total Annual Range

ajor Rivers
ajor Roads

Deductive presence-
pseudo-absence

« Pseudo-absences
spatially and
environmentally
stratified

 Habitat reflects
biohistoric factors and
dispersal barriers

 Reviewed by ADF&G
specialists

Example:

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE

Dall sheep (kappa = 0.795)

INTg
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Remote Sensed: Vegetation

 |ncludes mosaicked
data

e Spatial structure to
error
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>
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7]
3
@
=
~*

« Edge distortions

~« No independent
accuracy assessment

Example: foothills tussock tundra (accuracy unknown)

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE




Collar Data: North Slope Caribou

N8

Western Arctic Herd (Total Annual Kernel Density Teshekpuk Herd (Total Annual Kernel Density

2004t02018) o 2004t02013) e s « Kernel densities of
""""" annual range
produced by ADF&G

« Largest kernel is 95%
interval

aaaaaa

juswssassy |euoibaloog pidey

Central Arctic Herd (Total Annual Kernel Density Porcupine Herd (Annual Range)
2004 to 2014) A

* |nput data for collared
females 2004 to 2014

* No indication of
seasonality

uuuuuu

Annual distribution of four major caribou herds in the North Slope study area N

Kernel Density A ’
I 5o

‘j 75% 0 50 100 200 Miles

[ Jos% 0 100 200 400 Kilometers

Example: North Slope caribou herd annual ranges

Alaska Center for
lJ)A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Aquatic Habitats

INTg

Aquatic habitats are a data gap in both REAs
Coarse aquatic features mapped instead

lLegend
® Towns

2 Connected - Deep Lakes (16,248
Rivers

juswssassy |euoibaloog pidey

Point
Hope

Kivalina

C2Q Minto Flats Lake District

Connected Large Lakes |*
2 Connected Small Lakes |
. ~~~— Large Streams
LM ~— Small Streams

=

2%, LA |

100 Miles

0 50 100 200 Kif

Derived from NHD Derived from DEM

Alaska Center for
lJ)Aﬂ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE




Current Distribution

Conceptual Model

Attributes and Indicators

Core Analyses of CEs

Intersect the distribution of each CE with most

iImportant CA variables

Current Modeled Resident Dolly Varden Habitat

UAA

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE

Increased potential for establishment of invasive species and changing fire dynamics

Invasive g
- HumanUses 0 Fire
Species
@ ! 9
M M 3 | Mining & Energy 0
--4 Temperature L ‘ Preci on H - g
{ PErature |...... ; L ¢ [infrastructure | __ gl
i : =t s Harvest = =
i 58 H 3 z§
Increased | 5o = 3
————————— >{ Contaminants 25
Reduced availabiity of | = 2 2& B
lake habitat: increased | 5 =3 8. = s
nutrients; increased b 3 £ g48 £ g
sedimentation may H S EE Feg z
impact habitat quality 5 < T3 L T3
Permafrost | " foraging 3 s gé sZe =
gé g &8st ; S [Legend
== 2 = 24 |—— Dolly Varden Spawning Habitat (o Potentil Mining Areas within
2 - State Protected Lands
Shift in spawning season: reduced 8 Bgl{qa\(me" oo Future Mining Potential
age at maturity 5
- Current Dolly Varden Modeled  Placer Mining Potential
___________________________________________ N Dolly Varden Resident Habitat 88 Hore Likely
[ Change Agents Salvelinusmalma | [T Major Ruyaty Likely
] Potential Mining Areas within
Drivers - Federal Protected Lands
] Conservation Element Habitat

-=-> General Effect
—> CE-Specific Effect
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Rapid Ecoregional Assessment
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CE x CA Comparison

N8

Trumpeter Swan Distribution Current

juswssassy |euoibaloog pidey

Areas projected to undergo
significant permafrost

thawing may be susceptible
to changes in drainage that
might affect habitat.

I Vodeled Distribution

Near-Term Future (2025) Long-Term Future (2060)

Mean Annual Ground Temperature 0 100 200 Miles

. i |
D 1°1t00°C 0 100 200 300 400 Kilometers

[ Joe-1C

[ ]=>1cC

Example: trumpeter swan and permafrost

Alaska Center for
lJ)A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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CE x CA Comparison

100

200 300 400 km

* Increased
groundwater

 Decreased bank
stability

» Higher export of
nutrients and major
lons to streams

Legend

Connected Large Lakes
—— Large Streams

Thermokarst Potential in Areas Projected to
Thaw to At Least 1 M Depth by the 2060s

[ Low (0-70%)
I Medium (70-90%)
B High (90-100%)

Example: large streams and permafrost

Alaska Center for
lJIA" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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CE x CA Intersection

N8

Length of Growing Season

juawssassy |euoibaloo] pidey

200
180 i[ iL JI- _|:_
AT
140 ‘I‘
120
%
8 100
80
60
40
20
0 Upland Alpi d Alpi
Floodplain Lowland S prfll:e- Upland Upland FXTftiacln DvF\)/Iar:r?
Forest and Woody P Spruce Low-Tall
Hardwood Tussock Shrub
Shrub Wetland Forest Shrub
Forest Tundra Tundra
H Current Mean 160.6 161.7 163.9 162.4 153.7 144.3 134.7
ENear-Term Mean 160.9 162.0 164.0 162.5 154.4 145.8 136.5
OLong-Term Mean 169.4 170.4 172.6 171.3 163.2 154.2 145.2
Increase (days) 8.8 8.7 8.7 8.9 9.6 9.8 10.5

Example: growing season length per biophysical setting

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



CE x CA Intersection

Upland Mesic Spruce-Hardwood Forest

INTg

Current Summer Warmth Index

> B5°C [ R B

00110 05C ey
‘

k
55.1°to 60°C |

50.1"to 55°C

45.1°to 50°C -

40.1°t0 45°C |- Current

Kotzebue Fort
G o 6¥ukon

35.1°to 40°C

SWI (°C mo)

30.1°to 35°C Long-Term

juswssassy |euoibaloog pidey

“~Fairbanks
e

25.1°to 30°C

20.1"to 25°C

<20°C

Minimum: 25.3

] z 0% 10% 20% 30% 40% 50% 0%
Maximum: 65.2 b % o o o 2 .

Percent CE Area

Long-Term Summer Warmth Index Summer Warmth Index (°C mo):
A2 Scenario

B Less than20° [ | 35.1° to 40° [ 55.1° to 60°
B 20.1°t025° [ ]| 40.1°to 45° |l 60.1° to 65°
B 25.1°t030° [ ]45.1°to 50° |l Greater than 65°

30.1°to 35° [ 50.1° to 55°

N
100 200 Miles A l
| |
I I I I

100 200 300 400 Kilometers

Minimum: 31.5
Maximum: 71.5

|

0
|
[T
0

Example: summer warmth index in biophysical setting

Alaska Center for
lJ)Aﬂ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Integrated Analyses

To effectively manage resources the BLM needs
Information at multiple scales:

juawssassy |euoibaloo] pidey

« Resource extent
e Condition and trends
e Stressors

e Location and nature of authorized uses,
disturbances, and projects

RTMENT GF
TP AR MARATEVENT

Alaska Center for
U'Af’ \ Conservation Science
I

UNIVERSITY of ALASKA ANCHORAGE
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Integrated Analyses

Intactness is quantifiable estimate of naturalness
measured on a gradient of anthropogenic influence.

juswissassy |euolbaioog pidey

 Landscape Condition: impact of human activities

 Landscape Integrity: fragmentation of habitat from
anthropogenic activities

« Cumulative Impacts: ecosystem stress as number of
significantly changing Change Agents

Alaska Center for
U'Af’ \ Conservation Science
)j I

UNIVERSITY of ALASKA ANCHORAGE



Integrated Products
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Cumulative Impacts

Huma.n Invasolve Climate Fire Permafrost
Footprint Species Change Frequency
Intactness

Landscape Integrity

\ CE CE-CA
(J Distribution Relationship

J Alaska Center for
U’Ab Y Conservation Science

UNIVERSITY of ALASKA ANCHORAGE
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Landscape Condition Model

INTg

juawssassy |euoibaloo] pidey

Theme ‘ Site Impact Score ‘ Decay Distance (m) .
rransportation « Measure impact of human
Highways (Dalton Highway included) 0.05 5,000~ activity on a |andscape _
Secondary Road 02 500
Nome Road 0.2 500
—oec To Sinigh = = « Weights relative influence of
Yukon River 07 500 . .
Trails 0.7 500" different impacts
Historical Trails 0.8 250
Urban and Industrial Development
High Development 0.05 2,000 + Score of O represents most
Medium Development 05 1,000% .
Low Development 0.6 1,000% Im paCted
Current & Future Mining 0.05 1,500%
Historic Mining 05 500
Future Pipeline 05 500 « Score of 1 represents
Industrial Lines 0.5 500 - Lt
Contaminated Sites 0.5 100 hlgheSt Condltlon
Formerly Used Defense Sites 05 100
Material Sites 0.5 100
Northern Rail Line Expansion 0.7 500
Rail Road 07 500
Managed and Modified Land Cover
Forestry 09 200
Invasive Species 05 200
Agriculture 0.3 200

Alaska Center for
U'A“ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Landscape Condition Model

Near-Term Future (2025)

Long-Term Future (2060) 100.0% -
90.0%
80.0% -
70.0% -
60.0% -
50.0% -
40.0% -
30.0% -
20.0% -
100% 1 gy zxx %¥E YHE
0.0% ~ ——==  ememE— e ===
Very Low Low Medium High Very High
Landscape Condition Score
I 0.0 - 0.2: Very Low
B 0.2 - 0.4: Low 2
[10.4-0.6: Medium 0 100 200 Miles A
I 0.6 - 0.8: High } ™ . | |I ]
I 0.8 - 1.0: Very High 0 100 200 300 400 Kilometers

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE
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Landscape Condition Model
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Alaska Center for
UA” Y Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Specles Status
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Distance Decay (m)
| awr | oo opter| oind
CMH Dalton ("Highway" in the dataset) 5000 | 5000 4000% 5000 5000
CMH Qil Facilities (High Developed) 2000 | 10000%* | 4000% 3000% 5000%
Wainwright Chukchi Sea Onshore
H Processing Facility (High Developed) 2000 | 5000%* 4000* 5000* 5000*
M, H Point Thomson Airstrip (High Developed) | 2000 | 5000% 4000% 5000% 5000%
CM,H Mining at Red Dog 1500 | 1500 1500 1500 1500
Village digitized plus ports(Medium
CM,H Developed) 1000 | 5000%* 1000 3000% 5000*
Barrow US Coast Guard Station (Medium
H Developed) 1000 | 1000 1000 1000 1000
CMH Camps 20m buffer (Medium Developed) | 1000 | 5000%* 1000 3000% 1000
CMH Secondary Roads 500 3000% 4000% 3000% 500
M, H Future Roads 500 3000% 4000* 3000% 500
CMH 0il/ gas Wells (AOGCC, Chukchi) 500 | 10000% | 4000* 3000* | 500
M,H Future Drilling Sites 500 10000* | 4000% 3000% 500
CMH Industrial Lines (Power Lines, Pipelines) 500 500 500 500 500
MH Future Pipelines 500 | 500 500 500 500
CMH Alt Transportation (Lower Colville River) 500 500 500 500 500
CM,H AKEPIC Non-Native Plant Occurrences 200 | 200 200 200 200

Species-specific landscape condition assessments modify
decay distance based on documented species impacts

Alaska Center for
U'Af’ \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE




Specles Status

Current

Barrow

Ansktuvuk Pas

Prudhoe
Bay

Alaska Center for

Conservation Science
UNIVERSITY of ALASKA ANCHORAGE
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Landscape Intactness

INTE
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Near-Term Future (2025) Size
Designation| Threshold
(acre)
Highest
Landscape | = 50,000
Integrity
High
Long-Term Future (2060) o Landgcape < 50,000 2
90.0% ’ 5 . 10,000
80.0% | i 8 |ntegl’lty
oo | Vulnerable to
< 10,000
change
G ITY Not Intact N/A
n.o% T -
Not Intact  Vulnerable High Highest
Landscape Intactness N
I Highest 0 100 200 Miles A ‘
Filgh T . 4 \
I Vuinerable 0 100 200 300 400 Kilometers '

The degree to which an intact landscape is fragmented as
a quantitative measure of naturalness

Alaska Center for
lJIA" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Landscape Intactness

INTa

Current Near-Term Future (2025)
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1000% 1 & & &
B3 e

90.0% -

80.0% -

70.0% -

60.0% -

50.0% -

40.0% -

30.0% -

20.0%

10.0% - g § & 2 &
™ <« < « -

0.0%
Met Not Met Not Intact

Landscape Intactness (Mininum Dynamic Reserve) N

B Vet 0 100 200 Miles A
- Not Met h_x_'_l_l_rl_‘

0 100 200 300 400 Kilometers o £

Minimum Dynamic Reserve based on BEACONs model;
only available for Central Yukon
égg I;: rS:t?éir Sf(c)irence

UNIVERSITY of ALASKA ANCHORAGE



Cumulative Impacts: NOS

Near-Term Barrow
(2020s)

INTE

 Mean January Temperature
« Mean July Temperature
« Annual Precipitation
« Change in Permafrost
Long-Term P « Change in Active Layer
S « Change in Relative
Flammability
« Landscape Condition
» Invasive Species Vulnerability

juswissassy |euolbaioog pidey

Cumulative Impacts in the Near-Term and Long-Term Future .

[ ] o(NoAnticipated Change) [l 4 [ & (High Potential Change) A
[:l 1 (Low Potential Change) - 5

0 50 100 Miles
— E L _—
[: 3 - 7 0 50 100 200 Kilometers

Alaska Center for
U'A" \ Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



Cumulative Impacts: CYR

Near-term Future (2020s)

INTE

Long-term Future (2060s)

Fort Yukon
[ ]
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Cumulative Impact Score

Number of significantly changing variables
L]0 5

1 mme ‘
12 7 100 200 Miles N " o
| T,

0
/3 Bl 8 I T I| T I |
4 0 100 200 300 400 Kilometers

 Mean January Temperature < Change in Active Layer
« Mean July Temperature « Change in Relative Flammability
* Annual Precipitation » Landscape Condition
« Change in Permafrost  Invasive Species Vulnerability
-l IAA AIaskaCenterfor
Conservation Science

UNIVERSITY of ALASKA ANCHORAGE



