NRE 501.039: LAND USE AND GLOBAL CHANGE
Fall 2013

Professor Dan Brown
School of Natural Resources and Environment
Office Hours: 3-5 pm Mondays in 3505 Dana

Course Description

This course explores the interactions between land use, land cover, and environmental processes at
multiple scales. The emphasis is on understanding the interactions between land-use changes and climate
change. These interactions are bi-directional: global land-use changes have been a significant source of
carbon to the atmosphere, while climate change and variability requires adaptation and modification of
land-use practices. Land-use modification provides one means of mitigating increases in atmospheric
carbon due to fossil fuel burning. Land-use change takes place in the context of a wide range of social,
economic, and environmental processes. Understanding how land uses are, or should be, allocated to
achieve multiple goals, including food and fiber production, space for human settlement, provision of
ecosystem services, and access to renewable energy sources, requires consideration of these multiple
objectives and of the various factors driving land-use decisions at multiple scales.

The course will involve readings, lectures and discussions on current scientific literature about the
interactions between land-use change at multiple scales and global climate change. We will meet twice
weekly to discuss the implications of the literature, and evaluate contemporary approaches to monitoring,
modeling and managing land use.

Class Meetings
The class will meet Mondays and Wednesdays from 1 to 2:30 pm, 2024 Dana

Assignments and Grading

The assignments for the course center around an overall group assignment to prepare a proposal that
addresses one of two types of problems that your team proposes to address: a) a research problem or b) a
practical land use planning, management, or policy problem. This assignment will unfold in four steps: 1)
group definition of a problem/system; 2) group production of a map and narrative for the selected system;
3) individual review of an article; and 4) a final proposal in response to one of two RFPs (i.e., requests for
proposals) will be completed in both written and presented form. In addition, your group will produce
analyses based on two exercises that make use of data and modeling to explore land use systems. Finally,
two exams/quizzes and class participation will round out the graded work in the course.

Grade Calculation

Group proposal concept 5%

Maps 10%
Individual Article Review 10%
Simulation game 10%
Adaptation analysis 10%
Final Proposal 20%
Presentation 10%
Midterm 10%
Final 10%

Participation 5%



Outline (subject to change — check CTools for updates)

I. Land Change Science
a. Definitions and Scope

Sept 4 — Introduction and class preliminaries

Sept 9 — Definitions and links between land use and global change

Lambin, E.F., Geist, H., and Rindfuss, R.R. 2006. Chapter 1: Introduction: Local processes and global impacts.
In Lambin, E.F., and Geist, H. (eds.), Land-Use and Land-Cover Change: Local Processes and Global Impacts.
Berlin: Springer, pp. 1-8.

Brown, D.G., Polsky, C., Bolstad, P. Brody, S.D., Hulse, D., Kroh, R., Loveland, T.R., and Thomson, A.
Forthcoming. Chapter 13. Land Use and Land Cover Change. In National Climate Assessment and

Development Advisory Committee, Editors. National Climate Assessment Report, Washington, DC: US Global
Change Research Program.

b. History — How have land uses changed?

Sept 11 — Long-term global dynamics

Ramankutty, N., Graumlich, L., Achard, F., Alves, D., Chhabra, A., DeFries, R.S., Foley, J.A., Geist, H.,
Houghton, R.A., Goldewijk, K.K., Lambin, E.F., Millington, A., Rasmussen, K., Reid, R.S., Turner, B.L. 2006.
Chapter 2: Global land-cover change: Recent progress, remaining challenges. In Lambin, E.F., and Geist, H.
(eds.), Land-Use and Land-Cover Change: Local Processes and Global Impacts. Berlin: Springer, pp. 9-40.

Rudel, T.K., Coomes, O.T., Moran, E., Achard, F., Angelsen, A., Xu, J., and Lambin, E. 2005. Forest
transitions: towards a global understanding of the land use change. Global Environmental Change. 15(1): 23-31

Seto, K. C., Fragkias, M., Gineralp, B., & Reilly, M. K. 2011. A meta-analysis of global urban land
expansion. PloS one, 6(8), e23777.

Assignment: Form groups and define a land-change system/problem (Due Sept 23)
Sept 16 — Methods: Mapping land use and land cover

Homer, C., Huang, C., Yang, L., Wylie, B. K., & Coan, M. 2004. Development of a 2001 national land-cover
database for the United States.

Ellis, E.C. and Ramankutty, N. 2008. Putting people in the map: Anthropogenic biomes of the world. Frontiers
in Ecology and Environment, 6(8): 439-447.

Sept 18 — Land use change in Michigan and the Upper Midwest

Brown, D.G., Johnson, K.M., Loveland, T.R., and Theobald, D.M. 2005. Rural land use change in the
conterminous U.S., 1950-2000. Ecological Applications, 15(6): 1851-1863.

Robinson, D.T. 2012. Land-cover fragmentation and configuration of ownership parcels in an exurban
landscape. Urban Ecosystems, 15: 53-69.

Sept 23 — Introduction to ArcGIS and land-use-related information on line
Assignment: Group publishes a map with a narrative (Due Oct 7)
c. Drivers — What drives land-use changes?

Sept 25 — Overview of drivers



Geist, H.J., McConnell, W., Lambin, E.F., Moran, E., Alves, D., and Rudel, T. 2006. Chapter 3: Causes and
trajectories of land-use/cover change. In Lambin, E.F., and Geist, H. (eds.), Land-Use and Land-Cover
Change: Local Processes and Global Impacts. Berlin: Springer, pp. 41-70.

Lambin, E.F. and Meyfroidt, P. 2010. Land use transitions: Socio-ecological feedback versus socio-economic
change. Land Use Policy, 27(2): 108-118.

Sept 30 — Markets and policy drivers

Bucholtz, S., Claassen, R., Roberts, M. J., Cooper, J. C., Gueorguieva, A., & Johansson, R.
2006. Environmental effects of agricultural land-use change. Washington, DC, USA: US Department of
Agriculture, Economic Research Service. (CHAPTERS 1, 2, 3, and 5)

Oct 2 — Methods: Multiple methods for analyzing land-use drivers

Cheong, S., Brown, D.G., Lopez-Carr, D., and Kok, K. 2012. Mixed methods in land-change research: Towards
integration. Transactions of the Institute of British Geographers, 37(1):8-12.

Tian, Q., Brown, D.G., Zheng, L., Qi, S., Liu, Y., and Jiang, L. Manuscript In Review. Spatial, temporal and
household variations in land-use drivers in the Poyang Lake Region of China. Annals of the Association of
American Geographers.

I1. Land Use Effects on the Carbon Cycle
a. Land Use and Carbon — global changes in land use and contributions to global carbon cycle

Oct 7 — Land use and carbon cycle

Churkina, G. 2013. An Introduction to the Carbon Cycle. In D.G. Brown, D.T. Robinson, N.H.H. French, and
B.C. Reed, eds., Land Use and the Carbon Cycle: Science and Applications in Coupled Natural-Human
Systems. New York: Cambridge University Press. Pp. 24-51.

Houghton, R.A. 2013. The contribution of land use and land-use change to the carbon cycle. In, D.G. Brown,
D.T. Robinson, N.H.H. French, and B.C. Reed, eds., Land Use and the Carbon Cycle: Science and Applications
in Coupled Natural-Human Systems. New York: Cambridge University Press. Pp. 52-76.

Assignment: Individual article review (Due Oct 28)

Oct 9 — Land use and the carbon cycle (cont.)

Hartman, M.D., Merchant, E.R., Parton, W.J., Gutmann, M.P., Lutz, S.M. and Williams, S.A. 2011. Impact of
historical land-use changes on greenhouse gas exchange in the U.S. Great Plains, 1883-2003. Ecological
Applications 21:1105-1119.

Oct 14 - FALL BREAK
Oct 16 — Midterm (Brown in Brussels)

Oct 21 — Methods: Modeling carbon in human-dominated landscapes (SLUCEZ2)

Robinson, D.T., Filatova, T., Sun, S., Riolo, R.L., Brown, D.G., Parker, D.C., Hutchins, M., Currie, W.S., and
Nassauer, J.I. Manuscript In Press. Integrating land markets, land management and ecosystem function in a
model of land change. Environmental Modelling and Software.

b. Managing Land Carbon —Land-based mitigation

Oct 23 — Managing Carbon: Policy and Markets



Izaurralde, R.C., Post, W.M. and West T.O. 2013. Managing carbon: Ecological limits and constraints. In D.G.
Brown, D.T. Rohinson, N.H.H. French, and B.C. Reed, eds., Land Use and the Carbon Cycle: Science and
Applications in Coupled Natural-Human Systems. New York: Cambridge University Press, pp. 329-358.

Jones, C.A., Nickerson, C., and Cavallaro, N. 2013. U.S. agricultural policies and greenhouse gas emissions. In

D.G. Brown, D.T. Robinson, N.H.H. French, and B.C. Reed, eds., Land Use and the Carbon Cycle: Science and
Applications in Coupled Natural-Human Systems. New York: Cambridge University Press, pp. 403-430.

Oct 28 — Managing carbon offsets
Pearson, T. and Brown, S. 2013. Opportunities and challenges for offsetting greenhouse gas emissions with
forests. In D.G. Brown, D.T. Robinson, N.H.H. French, and B.C. Reed, eds., Land Use and the Carbon Cycle:

Science and Applications in Coupled Natural-Human Systems. New York: Cambridge University Press, pp.
431-454.

Oct 30 — Exploring REDD in local context — REDD simulation game
Assignment: Write up on REDD simulation (Due Nov 13)

Nov 4 — Methods: Measurement, reporting and verification for REDD+.

Goetz, S.J., Baccini, A., Laporte, N.T., Johns, T., Walker, W., Kellndorfer, J., Houghton, R.A., and Sun, M.
2009. Mapping and monitoring carbon stocks with satellite observations: a comparison of methods. Carbon
Balance and Management, 4(2): http://www.cbmjournal.com/content/4/1/2

Grainger, A. and Obersteiner, M. 2010. A framework for structuring the global forest monitoring landscape in
the REDD+ era. Environmental Science and Policy, 14: 127-139.

Huettner, M., Leemans, R., Kok, K., and Ebeling, J. 2009. A comparison of baseline methodologies for
‘reducing emissions from deforestation and degradation.” Carbon Balance and Management, 4(4):
http://www.cbmjournal.com/content/4/1/4

Nov 6 — Biofuels: Solution or Problem?

Hertel, T. W., Golub, A. A., Jones, A. D., O'Hare, M., Plevin, R. J., & Kammen, D. M. (2010). Effects of US
maize ethanol on global land use and greenhouse gas emissions: estimating market-mediated responses.
BioScience, 60(3), 223-231.

I11. Climate, Land Use, and Human Well-Being
a. Land Use, Livelihoods, and Vulnerability — relationships between land-use activities, human
well-being and vulnerability to climate change

Nov 11 — Vulnerability within sustainability framework

Turner B.L., Kasperson R.E., Matson P.A., McCarthy J.J., Corell R.W., Christensen L., Eckley N., Kasperson
J.X., Luers A., Martello M.L., Polsky C., Pulsipher A., Schiller A. 2003a. A framework for vulnerability
analysis in sustainability science. Proc. Nat. Acad. Sci., 100(14): 8074-79.

Turner, B.L., Matson, P.A., McCarthy, J.J., Corell, R.W., Christensen, L., Eckley, N., Hovelsrud-Broda, G.K.,
Kasperson, J.X., Kasperson, R.E., Luers, A., Martellow, M.L., Mathiesen, S., Naylor, R., Polsky, C., Pulsipher,
A., Schiller, A., Selin, H., and Tyler, N. 2003b. Illustrating the coupled human-environment system for
vulnerability analysis: Three case studies. Proc. Nat. Acad. Sci., 100(14): 8080-8085.

Nov 13 — Examples

Alessa, L.N., Kliskey, A.A., Busey, R., Hinzman, L., White, D. 2008. Freshwater vulnerabilities and resilience
on the Seward Peninsula: Integrating multiple dimensions of landscape change Global Environmental
Change, 18(2):256-270.

McGranahan, G., Balk, D., and Anderson, B. 2007. The rising tide: Assessing the risks of climate change and
human settlements in low elevation coastal zones. Environment and Urbanization, 19:17-37.



b. Adaptation — What role does land use play in climate change adaptation?
Nov 18 — Adaptation in cities: Case of Ann Arbor
Assignment: Analysis of urban adaptation in Great Lakes region (Due Dec 4)
Nov 20 — NO CLASS (Brown in DC)

Nov 25 — Linking land use and adaptation
World Bank 2010. Chapter 3: Managing and water to feed nine billion people and protect natural systems. In
Bierbaum, R. and Fay, M., eds. World Development Report 2010: Development and Climate Change.
Washington, DC: The World Bank.

Gill, S.E., Handley, J.F., Ennos, A.R., and Pauleit, S. 2007. Adapting cities for climate change: The role of the
green infrastructure. Built Environment, 33(1): 115-133.

Nov 27 — Adaptation in ecology and conservation; land sparing vs. land sharing

Foley, J. A., Ramankutty, N., Brauman, K. A., Cassidy, E. S., Gerber, J. S., Johnston, M., ... & Zaks, D. P.
2011. Solutions for a cultivated planet. Nature, 478(7369): 337-342.

Pyke, C.R., and Andelman, S.J. 2007. Land use and land cover tools for climate adaptation. Climatic Change.
80(3-4): 239-251.

Newburn, D., Reed, S., Berck, P., & Merenlender, A. 2005. Economics and land-use change in prioritizing
private land conservation. Conservation Biology, 19(5), 1411-1420.

Dec 2 — Adaptation in livelihoods and development

Wang, J., Brown, D.G., Agrawal, A. In Press. Climate adaptation, local institutions, and rural livelihoods: A
comparative study of herder communities in Mongolia and Inner Mongolia, China. Global Environmental
Change.

Howden, S.M., Soussana, J.F., Tubiello, F.N., Chhetri, N., Dunlop, M., and Meinke, H. 2007. Adapting
agriculture to climate change. Proc. Nat. Acad. Sci., 104(50): 19691-19696.

IV. Presentations (Dec 4, 9, 11)

V. Final (Dec 13, 4-6 pm)



Selected References
I. Land Change Science
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Ecology, 18(8): 777-790.

Goldewijk, K.K. 2004. Footprints from the past: Blueprint for the future? In: R.S. DeFries, G.P. Asner, R.A.
Houghton (editors), Ecosystems and Land Use Change. American Geophysical Union, Washington, D.C.,
pp. 203-215.
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c. Drivers
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