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Land Change Science Program

Program Objective

Conducts long-term studies of the land cover and
disturbance histories of the United States and
selected overseas areas in order to determine
the reasons for and the impacts of land-surface
change.

Seeks to answer:
What kinds of changes are occurring and why?

What are the impacts of these changes on the
environment and society?

How can LCS research findings best be used for making %
decisions on resource use and allocation, as well as in
reducing risk and vulnerability to natural hazards?




National Land Cover Database (NLCD)
AK mapped 2001 and 2011

National Land Cover Database 2001

Porcent Canspy Map- Anchorage-Kanal Reglon, Alaska

A

National Land Cover Database 2001

Parcom lmparvioss Map Ancharago Region. Alaska
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Alaska NLCD 2001 - 2011 Change:
Interior Wildfires

2011 Land Cover New Shrub Areas

a2 USGS




Alaska NLCD 2011: Snow/lce Change
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AK NLCD Rigorous Accuracy Assessment




North American Land Change Monitoring System
(NALCMS)

* Tri-national collaboration of
five federal government
institutions and Commission
of Environmental Cooperation

| * Launched in 2006

37 ¥ * Long-term goal: develop an
| operational system for

monitoring land cover change
for the continent

Produced in partnership with: Elaborado en colaboraci6n con:

4,
¥, EIEE - @
Cecorg www.inegi.org.mx ZNAND
With support from:

Canadi

atlas.ge.ca




Global Ecosystem Mapping

Global Ecological Land Units (ELUs)

GEO BON
GEO ECO

The United States Geological Survey (USGS) and Esri have collaborated to produce & new map of global ecolegical land units (ELUS) in response 10 the need for & high resolution, standardized, and data-derived mep of global ecosystems for a variety of applicathons
(climate change impact assessments, rerource management, conservation planning, etc.) A total of 5,973 ELUs were mapped oy unigue combinations of climate, land form, geology, and vegetation




AK LandCarbon Project
Biological Carbon Sequestration

= USGS

Baseline and Projected Future Carbon Storage and
Greenhouse-Gas Fluxes in Ecosystems of Alaska

Professional Paper 1826

U.S. Department of the Interior
U.S. Geological Swrvey

Climate and Land Use Mission Thursday, February 9, 2017 Slide 9




How much carbon is stored in AK?

[ relcpsatagor T TR ~ GENERAL REFERENCE | TOta I darea

AK, 18%

CONUS, 82%

Total carbon stock

AK, 53% CONUS, 47%




Temperature change Precipitation change
Scenario A1B

Winter Spring Summer Winter Spring Summer

cecMmaa

Scenario A2

enario B1

J

EXPLANATION EXPLANATION
Temperature change, in degrees Celsius Precipitation change, in millimeters




Table 2.10. Summary of fire activity for the Northwest Boreal Landscape Conservation Cooperative North
simulated for the last decades of the historical period (2000-2009) and the projection period (2090-2099).

[The 50th (median) and 95th percentiles were computed across 200 model replicates for each future climate simulation. Details
regarding the models and scenarios shown can be found in table 2.9. km? square kilometer]

Change in ch .
Climate Metric number of a:ge "'d
scenario (percentile) Numberof Areaburned Numberof  Area burned wildfires area burné

wildfires (km?) wildfires (km?) (percent) (percent)

CGCM3.1
Median ' 2.274 45 2.295
95th ' 10.342 64 10.199
Median ' 2.194 32 3.239
95th 10.459 66 16.626
Median ' 2.216 48 2.622
95th ' 10.511 67 7.855

ECHAM5
Median ' 2.200 40 3.174
95th 10.426 62 12.217
Median ' 2.186 2.176
95th 10.422 12.642
Median ' 2.230 1.798
95th 10.264 S 8.090

Historical period Projection period
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Projected Changes in Carbon Flux

EXPLANATION

Mean projected change in net ecosystem
carbon balance, in grams of carbon per
square meter per year
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Aquatic Carbon Transport

EXPLANATION

Net primary productivity,
in grams of carbon per
square meter per yoar

500

Y
N

Research watershed
boundary

Hydropedologsc unnt sub-
catchment boundary

f
+
Kilometers

Dissolved Organic Carbon Flux from
Southeast Alaska Rivers

Total DOC Flux, Tg/Year

CS 0.000004 - 0.000353

CS 0.000354 - 0.001013

% 0.001014 - 0.002728

“ 0.002729 - 0.008332

{9 Areanot included in analyses




Permafrost Mapping

% Probability of near-surface (within 1m) permafrost 4
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Areas Predisposed to Thermokarst Disturbance

Model 4 :
Maximum percent cover of permafrost, lowland or histel
ow or variable ice contents are considered as low prob. areas (<10%)

' Not predisposed

‘

1-2%




Documenting an Arctic Lake Drainage Event
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TerraSAR-X and Ground Penetrating Radar Data
Identify Winter
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LIDAR Documents Widespread Permafrost Thaw
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Monitoring Tundra Fires




Risk and Vulnerability of
Natural Hazards
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ig. 1 Regional map showing community locations and maps of modeled pedestrian evacuation travel
imes in Cordova, Kodiak, Seward, Valdez, and Whittier (Alaska, USA) relative to maximum tsunami
hazard zones and assuming a slow walking speed of 1.1 m/s. Map extents for each community vary
considerably and are based on the extent of resident and employee locations within a community




