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Objectives for LCMAP:

» Provide documentation and understanding of historical land change and contemporary
land change as it occurs. Provision ongoing answers to questions on where, how, and
why the landscape is changing.

» Explain how past, present, and future land change affects society, natural systems, and
the functioning of the planet. What are the impacts of land change locally, regionally, and
globally? Topical emphases include land-change impacts on weather and climate, the
carbon cycle, water resources, and ecosystem functioning.

» Alert relevant stakeholders to important or emerging patterns of land change in their
jurisdictions.

» Support others in the use of land-change data, information, and science results. This
includes a state-of-the-art applications support capability, aggressive communications
and outreach, and web-based capabilities for accessing all products. Provide “webinars”
to explain and share land-change products and information.
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Columbia River — Oregon, Washington
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MSS — Multispectral Scanner: 80m resolution, 4 spectral bands

TM — Thematic Mapper: 30m resolution, 7 spectral bands

ETM+ — Enhanced Thematic Mapper Plus, 30m resolution, 8 bands
OLI(&TIRS) — Operational Land Imager: 30 m resolution, 11 spectral bands



Traditional approach for monitoring
and assess land-cover and

land-use change




Limitations of snapshot approach for time-series analysis

Data preparation is considerable:
« Cloud-free imagery can be difficult to obtain over large areas for a desired time period.
« Data download one scene at a time from the EROS archive is inefficient.

* Pre-processing data (i.e., correcting to top-of-atmosphere or surface reflectance, screening
for clouds/cloud shadows, re-projecting scenes to desired map space, aligning pixels
through all the layers in the time series) is time consuming and can put a strain on compute
resources.

« Compositing imagery to fill gaps created by clouds, shadows, missing data is time
consuming and may take experimentation to achieve acceptable results.

Spectral response of land cover types is ambiguous:

« A given vegetation cover type can have vastly different spectral responses depending
on recent weather conditions, phenological stage, reflectivity of background substrate
or understory, sun angle, etc.

« Timing of data acquisition and environmental conditions therefore have heavy impact
on how well we can detect land-cover change.
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Pre-fire

Year fire occurred

Spectral history of a location in Stanislaus )

National Forest, California

Post-fire recovery
Longer-term recovery
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Crob field

Hay field

Spectral history of a Iocat|0r11 in.. .

Fort Collins, Colorado USA"
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With this approach we can: Stop the clock at

Map the timing any time'to
of change generate a land

cover map
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Key element of LCMAP

Refocus & integrate EROS capabillities to
support continuous monitoring like this

everywhere so USGS can provide timely
data & information about land change.



Stakeholder interests
and info needs

Communications, applications services, outreach, and
other users and stakeholder support

External
data

» Communications & outreach
! » Web-based access to all products
rEe);t(‘:z;?(?f! * Web-based analysis portal
 Applications support

Assessments
Surf. refl. |

Document Historical Syntheses of the geography of land change,
ok Collection of algorithms to identify types of

land-change processes, characieristics, and
abruptand gradual change on a per-pixel basis Maps ofthematicland coverichange. conseguences relevant to USGS stakeholders.
oo Maps of footprints of change Both scheduled standard and ad hoc topics

Maps oftiming of change ~ should be conducted.
Re-projectto
outputspare.

efc,
R + Ann }Aa\ land-change assessments (‘State of the
Intact forest Hation' reports)
T = + Topical assessments (current events, emerging
issues, other high-interesttopics)
+ Stakeholderalers
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Single Scene
Products

Detect land change as it occurs

Fad R, (X10°)
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On-line Storage + Maps of current land cover and recentchange
+ Recentfoolprints of change

: Projected patterns of future land use, land cover,
i G and/or land conditions that address potential
radua nae interactions between current environmental
characteristics and drivers of change (e g,
Post-disturbance revegetation i i i islati
. gm:;mng fevea Characterize land-cover condition; identify trends: CILIERS ST EERn IS, [FY )

- Stacking cyclical phase shifts; other gradual change.
* Other

Single Scene. Hulti-scene
Products Products

+ Maps of frajectories of projected |and change
*  Maps oftypes, rates, locations, iming, and + Maps oflikelihood of change
i duration of gradual-change +  Maps of directions/fintensilies of change
= o080 + Waps haracteristics.

Federal
Information Warehouse and Data Store partners
Metadata » Non-Landsat rem. sens. prods. » Ground-based data
Land cover change/condition products  + DEMs & derivatives » Cal/Val data
Outputs from assessments « Orthoimagery » Land cover
Non-Landsat remote sensor data Evapotranspiration accuracy/valid. External
» Satellite data Vegetation phenology e Others data

 Airborne Others




Currently: Testing and refining the Continuous Change
Detection and Classification (CCDC) algorithm







Land Cover Classes

B Forest

[_] Grassland/shrubland

] Agriculture
B peveloped

[_] Barren (naturally)

2 mining/quarrying

] Mechanibally disturbed
[ Non-mech. disturbed
Bl water

[_] Wetland

[ ] Snowlice



Timing of change

1985 - 2014

Year of Most

Recent Change
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[ 2005
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Timing of change
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LCMAP ultimately is a capability to continuously track and
characterize changes in land cover, use, and condition and
translate such information into assessments of current and
historical processes of change as a science foundation to Lo
support evaluations and decisions relevant to
environmental management and policy. " Energ
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Questions ?



