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	Description (No more than 60 words, use verb phrases and present tense)
	Notes (List additional information for the course) 

	Students learn to use spatial ecology, geospatial analysis, and remote sensing tools to assess and model species distribution and habitat use in dynamic landscapes. Includes computer and field labs with examples using data from Smithsonian research.
	Course taught in an intensive, mixed-format offering, in a 10-day session offsite at the NZP Conservation GIS Lab at the SI-Mason Center in Front Royal. Students complete some readings in advance of first classroom session; give oral presentation and submit a written final assignment within one month after conclusion of classroom component. 
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Spatial Ecology, Geospatial Analysis & Remote Sensing for Conservation 
(CONS XXX, 3 credits)
Place and Time of Course Meetings:

May 24-June 4, 2010 intensive course at Conservation GIS Laboratory, Smithsonian National Zoo’s Conservation and Research Center, 1500 Remount Road, Front Royal, Virginia, 22630 (Housing: off-site at Front Royal motels/commuter option). Students shall have completed pre-course readings before May 24, 2010. Course concludes July 7, 2010, with submission of final assignment.
Prerequisites: None

Instructor of Record: Peter Leimgruber, PhD, Director, Conservation GIS Lab, Conservation Ecology Center, National Zoological Park, Smithsonian Institution, Front Royal, VA.  Email: leimgruberp@si.edu; telephone: 540-635-6589.  Office hours: by appointment.
Additional Instructor: Melissa Songer, PhD, Manager, Conservation GIS Lab, Conservation Ecology Center,  National Zoological Park, Smithsonian Institution, Front Royal, VA. Email: songerm@si.edu; phone: 540 635-6534. Office hours: by appointment.
Catalog Course Description: (3:3:0) Prerequisites: none.  
Students learn to use spatial ecology, geospatial analysis, and remote sensing tools to assess and model species distribution and habitat use in dynamic landscapes. Includes computer and field labs with examples using data from Smithsonian research.
Learning Objectives 

Our world is changing rapidly. Many changes occur across areas and time periods beyond everyday human perception, often going undetected, ultimately with catastrophic consequences. Satellite imagery, computer-based modeling, and mapping systems such as GIS have radically transformed our ability to detect, map, and model such changes. These geospatial technologies allow us to monitor natural biological systems regularly and systematically. New advances in spatial ecology permit us to put these data in the context of our ecological understanding and to generalize these patterns to advance ecological theories and their applications. Taken together these disciplines and techniques provide a powerful new tool box for conservation biologists and practitioners.  This course provides a comprehensive overview of these disciplines and tools and includes hand-on-exercises ranging from land cover mapping and home range analysis to modeling of habitat selection and mapping species distributions.  
Learning Outcomes

This ten-day course in spatial ecology, geospatial analysis and remote sensing provides students with an opportunity to learn how these tools can be used to assess the conservation status of endangered species and their habitats. Each participant is provided with his/her own desktop computer for all lab exercises.  During the hands-on lab and field exercises, participants will learn to use ArcMap, ArcMap Spatial Analyst, ERDAS Imagine, Fragstats, and other spatial analysis programs. Instructors will lead participants step-by-step through the processes of:

· understanding the basics of geospatial analysis and the types of data used;

· learning the basics of remote sensing and how to use satellite data to make land cover and habitat maps or to measure environmental variation such as primary productivity;

· collecting GIS data in the field using statistical sampling and GPS; 

· designing and performing analysis using GIS data and spatial analysis techniques; 

· conducting a basic land cover change assessment using satellite imagery;

· learning how to use GIS in conservation planning;

· linking species presence/absence or abundance data to other spatial data in a GIS;

· comparing existing techniques for modeling species habitat,  niche selection, and distribution;

· applying advanced techniques in real-world conservation and ecology problems, with case examples based on Smithsonian research.
Required Readings: Students arrive at the residential short course having completed some (previously emailed) readings.  Other readings are provided in the course packet upon arrival. During the onsite sessions, discussions, labs, and other activities elucidate these readings. Additional readings are completed along with June-July online assignments. 

Spatial Ecology, Geospatial Analysis, and Remote Sensing for Conservation.  (2009) Course Manual, Conservation GIS Laboratory, National Zoological Park, Smithsonian Institution.  

Leimgruber, P., Christen, C. A., and Laborderie, A. (2005) The Impact of Landsat Satellite Monitoring on Conservation Biology. Environmental Monitoring and Assessment 106: 81–101.

Leimgruber, P., D. S. Kelly, M. Steininger, J. Brunner, T. Mueller, M. Songer. (2005) Forest Cover Change Patterns in Myanmar (Burma) 1990-2000.   Environmental Conservation 32 (4): 356–364.

Leimgruber, P., J. B. Gagnon, C. Wemmer, D. S. Kelly, M. A. Songer and E. R. Selig. (2003) Fragmentation of Asia’s remaining wildlands: implications for Asian elephant conservation Animal Conservation 6: 347–359.

Mueller, T., K. A. Olson, T. K. Fuller, G. B. Schaller, M. G. Murray, and P. Leimgruber (2007). In Search of Forage: Predicting Dynamic Habitats of Mongolian Gazelles using Satellite-based Estimates of Vegetation Productivity. Journal of Applied Ecology. 45:  649–658.
Songer, M., Myint Aung, B. Senior, R. DeFries, and P. Leimgruber. (2009). Spatial and temporal deforestation dynamics in protected and unprotected dry forests: a case study from Myanmar (Burma). Biodiversity & Conservation: 18:1001-1018
Course Schedule

	Day
	Topics and Activities
	 Reading Assignments

	Pre-course
	Pre-course readings
	See required readings list, above.

	DAY  ONE
	INTRODUCTION TO GIS

Introduction—Purpose of the course

What Is GIS? (lecture)

What do you know about maps? (lecture/self-test quiz)

Introduction to GIS using ArcGIS as an example (lecture/lab).

Introduction to the basics of GIS (lecture/lab):  Data models, resolution, mmu, scale, common data types (vector, raster, DEMs, NWI, DLG).
	Course Manual

	DAY TWO
	INTRODUCTION TO GIS DATA

Projections—how to flatten the world (lecture/lab)

Data input (lecture/lab):  Generating shapefiles/coverages, import, export, data exchange and formats.

Digitizing and creating topology (lecture/lab)

Introduction to Global Positioning Systems (GPS) (lecture/field lab/lab)

Downloading, importing and correcting GPS data (lecture/lab)
	Course Manual

	DAY THREE


	INTRODUCTION TO REMOTE SENSING AND MAKING SATELLITE MAPS

Windows from the sky:  Monitoring natural resources and with satellite imagery and aerial photography (lecture, self-test quiz)

Introduction to remote sensing (lecture/lab)

Image processing and classification (lecture/lab)

Accuracy assessments and sampling techniques (lecture/field lab/lab)
	Course Manual

	DAY FOUR


	MONITORING A CHANGING WORLD USING SATELLITES

Georeferencing satellite images (lecture/lab)

Change detection and deforestation mapping (lecture lab)

Landscape analysis—quantifying patterns and process (lecture/lab)
	Course Manual

	DAY FIVE


	HOW TO GET DATA FOR GIS/CLASS PROJECT DESIGN

Data Acquisition (lecture/lab)

Google and the world of shared data and software (lab)

Internet map servers (lecture/lab)

Decision Support Systems (lab)

CLASS PROJECTS:  Students develop class project on remote sensing/GIS.
	Course Manual

	DAY SIX



	THE ANALYTICAL POWER OF GIS

The world beyond maps—the analytical power of GIS (lecture)

Displaying and analyzing spatial data (lecture/lab)

Basic habitat suitability models—Kentucky Warbler (lab)

Species Richness Mapping (lab)

Mountain-lion habitat assessment (lab)
	Course Manual

	DAY SEVEN 


	CONSERVATION PLANNING AND GIS

Prioritizing conservation using spatial information—Example: Regional conservation assessment for Asian elephants (lecture/lab)
	Course Manual

	DAY EIGHT


	STUDYING SPATIAL ECOLOGY TO DEVELOP SPECIES CONSERVATION STRATEGIES

Studying movement and habitat selection using telemetry (lecture)

Intro and field exercise to radio/satellite telemetry (lecture/field lab/lab)

Analyzing radio/satellite tracking data (lecture/lab)

Calculating basic movement statistics in ArcMap (lecture/lab)

Home range analysis (lecture lab)

Introduction to Resource Selection 

Functions (RSF; lecture/lab)
	Course Manual

	DAY NINE
	STUDYING SPATIAL ECOLOGY TO DEVELOP SPECIES CONSERVATION STRATEGIES

Habitat Selection in Dynamic Ecosystems (Part 1) Using MODIS NDVI satellite imagery to analyze Mongolian gazelle habitat preference in the Eastern Steppes (lecture/lab)

Habitat Selection in Dynamic Ecosystems (Part 2) Using R ecological software and Generalized Linear Models (GLMs) with ArcGIS to model and predict Mongolian gazelle habitat preference (lecture/lab)
	Course Manual

	DAY TEN


	SPECIES DISTRIBUTION AND NICHE MODELING

Comparing different approaches to mapping species distribution and niches (lecture)

GLM, GARP, MAXENT, and GAM, which is better? (lecture/lab)

Using Worldclim data and Maxent and ArcGIS software to predict effects of climate change on future habitat availability for giant pandas (lecture/lab)
	Course Manual


Assignments and Grading Policies

Policy on late assignments:  Unless prior permission is received from the course instructor, late assignments cannot be accepted, nor credit awarded.
Grading:  Grades will be based on the following components

Participation in lab exercises and class discussions


30%

Final Exam







40%

Oral Presentation and Final Project (carried out at Mason GIS lab)
30%

Grading standards follow this system: 90 – 100% = A; 80 – 89% = B; 70 – 79% = C etc.  In graduate courses, a B is required to pass a course.

Grading Components and Evaluation:

(1) Participation in lab exercises and class discussions (30%)  (daily)

Students participate in individual and team practical exercises to apply specific knowledge and techniques learned. Students are evaluated on ability to follow instructions, understand and apply concepts.

(2) Final exam (40%)

Exam consists of lab exercises and written responses, testing students’ understanding of the course material and its applications to spatial ecology and conservation science.

(3) Oral presentation and final project (30%) 

Each student writes a seven-page research project report focused on a specific research or management problem in spatial ecology and conservation science.  Draft project report to be completed two weeks after onsite training concludes, at which time students give a fifteen minute PowerPoint presentation. The final paper, incorporating feedback from the presentation, is due one month after the onsite training concludes. 

