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Land use, land cover changes, and ecosystem-specific management practices are recognized for their roles in mediating : E e b G e T
the climatic effects on ecosystem structure and function, (e.g., C cycle). A major challenge is to understand and forecast e e .
ecosystem C fluxes, we cannot rely solely on conventional biophysical regulations from the local ecosystem to the global S
scale. A second challenge is to quantify the magnitude of the C fluxes from managed ecosystems/landscapes over the : :

lifetime of the C cycle, and to deduct the various energy inputs during management. Our objective is to quantify the B | |\, .
landscape-scale C footprint of both managed agricultural-forest landscapes and people (Fig. 1). : ; vV 0 Soil A
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What are the quantitative contributions of land cover change, specific management practices, and climate changes [ |\ ¢ — e e 2

(means and extremes) to the social and physical C fluxes of managed ecosystems and landscapes; '“‘e"‘a' 0,% Import \E"te"‘a'

What are the spatial and temporal changes of their contributions in managed agricultural-forest landscapes; and t,"agJ femhzat,on

type, properties, etc.
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HypotheS|s. Social C flux is more responsible than physical C flux for the dynamics, and especially the uncertainty, ] e & counting

of the cumulative CO,®? production of these intensively-managed landscapes. However, their proportions vary produce
significantly among the landscapes and over history because of the great variations in land conversions, land use : |

practices, climatic changes and extremes in the watershed. " 'V‘ A N
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How will future land use changes (including alternative management practices) impact C sequestration in an upper, irrigation
mid-latitude managed ecosystem? 5 fgamcfafmmg
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The Kalamazoo Watershed (5261 km?) includes portions of 11 counties (Allegan, Ottawa, Van Buren, Kent, Barry, Kalamazoo, Socioe.conf)mic ! ; Earth'Sys'.cem
Calhoun, Eaton, Jackson, and Hillsdale) in SW Michigan. Currently, it is dominated by cultivated crops (32.9%), deciduous Contributions Spatiotemporal Contributions

forest (20.0%), pasture-hay prairies (15.1%), lakes and wooded wetlands (14.7%), and urban areas (6.8%) (Fig. 2). ' C02eq Flux

The mechanisms from both human activities and biophysical changes on ecosystem C dynamics at different temporal and
spatial scales will be explored by modeling total net ecosystem C production (physical and social C fluxes), exploring the

relationships through Bayesian structural equation modeling (SEM), and performing a spatially-explicit life cycle assessment Fig. 1. Research components and their linkages for process-based predictions of the spatiotemporal changes in CO,® production that will
(LCA) on the total C production. Remote sensing technology, available geospatial data, records of management practices, be quantified by estimating “social C flux”, and “physical C flux” at contrasting landscapes (Fig. 2) within the Kalamazoo Watershed.
survey of historical practices, a land surface model (CLM), in situ measurements of C fluxes will be used.
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Consequences C-storage reduction, greenhouse gas (GHG) emission, etc.

Fig. 3. Proposed comprehensive Bayesian structural Fig. 4. Proposed system boundary for our LCA, both
equation modeling (B-SEM) translated from our upstream activities and management practices will be
conceptual framework (Fig. 1). This structure will be included in the calculation. LCA will be used to M LTER plots

modified for a regrowth SEM, representing the 80- calculate the CO,®? flux across time and over space by g , , & Dalicdmobilefintowers
year and 40-year time series, respectively, at the two considering management practices (e.g., land WA (43 alfli49 . @ Existing flux towers (3-4)
scales. The “error” or “disturbance” terms are not conversion, tillage, etc.) and industrial activities (e.g. o pD '
presented, but illustrated as € and 6 as an example in production of fertilization, pesticides, and herbicides).
the circles, respectively. This B-SEM will be applied for The dynamics during the two stages of LCA—the life
each of the four landscapes, and the entire cycle inventory (LCI) and the life cycle impact
watershed. assessment (LCIA)—will be realized.
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