


Change Associated with Geomorphic Processes

Mountains

— Glacial retreat, meltwater

— Slope Failure

Uplands

— Loss of permafrost aquatard, drainage

— Thaw slumps

— Thermokarst Lakes in Extremely ice-rich loess (yedoma)
Lowlands

— Thermokarst lakes, waterbody creation

— Forest conversion

— Paludification in Thermokarst Bogs and Fens

— Lake shrinkage: evaporating, draining, infilling
Floodplains

— Changing flooding, sedimentation, channel migration
Coastal

— Storm surges, sedimentation, salinization, permafrost
degradation



PHYSIOGRAPHY OF ECOREGIONS
- Mountains,

Rugged (14%)

Mountains,
Rounded (34%)

B Hills (14%)

- Lowlands (38%)

: - Coastal Plain
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Slope Processes
Thaw Slumps on Ice-rich Colluvium
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~Interaction of Slopes, Permafrost, and Fire

Active-layer Detachment Slides
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Thermokarst
Lake

Ecosystems
Eutrophic Lakes
Shore fens
(paludification)

Wet/Moist Meadows
(drainage)




Thermokarst Lake Evolution
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Yukon Flats
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Innoko Flats
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i % Ca,
1.5 m pixels

®93% (n=202) of easily
visible large pits (>9 m?) in
2001 not evident in 1982

® Area increased from 1.0%0
IN 1982 t0 5.4% in 2001

Thermokarst Pits
1982 | | 2001

250 m
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Carex bigelowii,
Eriophorum
angustifolium,
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TOPOGRAPHIC GRADIENTS

LOWER NOATAK FLOODPLAIN

Non-glacial | Meandering Active Floodplain Inactive Floodplain Cover Deposit
River Channel Cover Deposit

Abandoned | Loess/ Alluvial
Channel Terrace

Water Nonpatterned Nonpatterned Non-patterned Nonpatterned

Water Partially Closed Tall Closed Cottonwood- Open Spruce Forest Wet
Vegetated Willow Spruce Forest

Frost boils

Mesic
Sedge- Shrub-
_ Picea glauca Meadow Tussock
Aster sibirica Salix alaxensis Populus balsamifera Salix lanata Tundra Tundra
Equisetum arvense Salix planifolia Picea glauca Salix glauca
Artemisia tilesii Salix lanata Sheperdia canadensis V. Uliginosum
Epilobium latifoliunt  Equisetum arvense Potentilla fruticosa

> Equisetum arvense
Castilleja caudata Arctostaphylos alpina feathermoss
\/-

Carex aquatilis
Equisetum fluviatile
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8.2% of area
2.3% of land
At current rat
years to rewo

SCALE IN MILES
[

Areas of Erosion and Deposition
Area (%)
Eroded Riverbed/Sandbar 13

Riverbed/Sandbar Deposition ~ 2-6
Unchanged Riverbed/Sandbar ~ 7-6
Thaw Basin Drainage/Deposition 1.8
Other Eroded Terrain 1.0
Unchanged Terrain 58.8

Lake-level Change

Unchanged Water

Proposed Project

| In-field Facilities

Pipelines

changed over 37 yr
eroded

e it would take about 1700
rk entire delta

Landscape Change from 1955 to 1992,
Central Colville River Delta




Channel
migration
eventually taps
thaw lake

With very high
Ice contents
surface
becomes
unstable
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Yellow-billed Loon
Nests & Broods
In NPRA 2001-2002
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West (1945-2001)

Central (1945-2001)

.sl"‘:’

East (1955-2001)

Approximate Scale = 1:46 000

0.25 05 0.75 1
1 Miles

0.5 1

15
| Kilometers

2001 Color Crthophoto Mosaic acquired 14—15 July; 1945 {4 July) and
1985 (24 July; Black and White Air Photos registered to 2001 Mosaic.
Projection: Alaska State Plane Zone 4, NADE3 as expressed in feet.
ABR file: Landscape_change_02-165. mxd, 10 April 2003

- Flooded in 1945/1955

0.7% of land was eroded over 45-56 year period, 0.01%/yr
At this rate it would take 8400 years to rework the surface.
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