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“The Map is Changing” - m. sturm, pers. comm.
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“The Map is Changing” - m. sturm, pers. comm.
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A - Thermokarst collapse, B — Thermokarst lakes, C - Salt-burned tundra at coast, D - Tundra fire, E -
Active layer detachment slide, F - Gravel pad with oil extraction facility, G — Drained lake
(G. Grosse: A, B, E, F, G; C. Arp: C; P. Higuera: D)
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Remote sensing in the study of changing northern
high latitude terrestrial and aquatic ecosystems

Accomplishments, findings, challenges and opportunities...
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Remote sensing in the study of changing northern
high latitude terrestrial and aquatic ecosystems

Outline

e Disturbance in Arctic-Boreal Ecosystems
— Drivers, impacts and consequences of disturbance
— Disturbance characteristics
e Remote Sensing of Arctic-Boreal Landscape Changes
— Overview of methods & review of literature
— Trends in vegetation productivity, composition and structure
— Changes in the cryosphere: snow and ice
— Changes in hydrology: lakes, rivers and coastal systems

— Pulse disturbances: fire, insects, land use

— Press disturbances: active layer thickening and permafrost thaw
e Challenges and Opportunities

— New methods

— New applications
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Socio-ecological Vulnerability / Resiliency

Figure 2.1. Conceptual diagram of the Vulnerability/Resilience Framework used for organizing the science questions and objectives to
be addressed during ABoVE. Changes to social-ecological systems (center) within the Study Domain are being driven by a
combination of global-scale climate forcing that drive press disturbances, regional-scale pulse disturbances, and local- to
global-scale socio-economic processes.
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Vulnerability: Permafrost
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Vulnerability: Reindeer
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Characteristics of Disturbance
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Characteristics of Disturbance

Spatial Scale of Impact

Adapted from Bender et al. (1984),
Peterson et al. (1998) and Dale et al. (1998)
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Disturbance Interactions
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The role of remote sensing

Figure 4.3 Modeling research during ABoVE will involve a porifolio of model types (red boxes) needed to simulate the key ecological
indicators (green) that impact ecosystem services (blue), across which there are generic needs for data (black) that can be satisfied by
research products generated during ABoVE (gray).

MNatural Climate Infrastructure

Transportation

Carbon Permafrost

Storage, Flux

Veg. Dynamics Biogeochem Soil Thermal
Maodels Models Maodels

yration ) Driver J

Verification Scenarios

ABOVE Concise Experiment Plan - NASA

Climate
Maodel-Data

Climate Change OAK RIDGE NATIONAL LABORATORY
SClence lnstltute MANAGED BY UT-BATTELLE FOR THE US DEPARTMENT OF ENERGY

AT OAK RIDGE NATIONAL LAEORATORY




Remote Sensing of Disturbances

Large and severe “pulse” disturbance (deforestation) on Landsat imagery

Hayes and Sader (2001) PERS
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Remote Sensing of Disturbances

Change Detection Techniques

e Before 2009:

— Discrete comparison (differencing, thresholding, classification, etc.)
between each specific image (airphoto or satellite) acquisition date
(two or more years)

e Since 2009:

— Trend analysis over a more full and continuous archive of satellite
imagery
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Remote Sensing of Ecosystem Dynamics

Trends in arctic vegetation productivity
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Remote Sensing of Ecosystem Dynamics

Trends in arctic vegetation productivity
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Remote Sensing of Disturbances

Trends in disturbance and recovery:
exploiting the full historical Landsat archive
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Circumpolar Remote Sensing

remote sensing AND (arctic or tundra or boreal or circumpolar)
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Circumpolar Remote Sensing: Change

remote sensing AND (arctic or tundra or boreal or circumpolar)
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Changes in the cryosphere: snow and ice

Remote Senz. 20112, 4 442

Fignre 8. Mean Snow Cover Dumtion from 2000 to 2011 for Europe.
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Changes in hydrology: lakes, rivers and
coastal systems
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Pulse disturbances: fire, insects, land use
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Table 4.2. High importonce mmote sensing datg products (importance Factor = 1 in Tobkie C3)
required for cddressing ABoVE Tier 2 science guestions and objectives. Maturty levels are bosed
on NASA definitions discussed in Appendic C. [Motwrity of sotellite dote products: A — resesnch
grade products wiwere algonthms reguire further development and volidation; § — Products
based on ewisting algonthms that require further refinement and validation for the conditions
present in Arctic ond bores! regions; and C — Existing olgonthms whose oocurocies fave been
wall guartified con be wsed to genercte dote products for ABoVE. Muitiple sources ore availabla

for some of the sotaeiiite remote sensing dote products, and ore identified in Tabie (1)
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Remote sensing in the study of changing northern
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Accomplishments, findings, challenges and opportunities...
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