
The Global Observatory for Ecosystem Services 
or GOES (www.goes.msu.edu) is located in the 
Manly Miles building on the Michigan State 
University campus. Scientists at the GOES use 
geospatial technologies to support domestic and 
international development focusing on sustainable 
agriculture and natural resource management. 

The GOES is part of the Forestry 
Department at Michigan State 

University and has been 
operating since 1999. 

Ecosystem services 
provide essential 
resources that we 
often take for granted 
such as global climate 
regulation, timber, 

and clean water. The 
focus at GOES is to use 

earth observing satellites 
to monitor and quantify 

ecosystem services provided 
by forests around the globe and 

understand the role of forests in the 
global carbon cycle, the provision of 

food, fiber, and fuel.

Monitoring changes in the land globally 
from space has been the occupation of 
GOES since its inception. GOES has 
compiled the largest archive of Landsat 

data outside the US Government. Since 

the early 1970s, Landsat has continuously and 
consistently archived images of Earth. Although 
the Landsat program has had a few glitches 
(including Landsat 6 crashing into the Indian 
Ocean and poor data quality from Landsat 7 
after a scan line corrector failure in 2003), its 
archive is unparalleled in longevity (37 years) and 
consistency. Data in the GOES Landsat archive 
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Figure 1. A Landsat Thematic Mapper image from the 
TRFIC archive acquired in 1984 of northeastern Para 
state, Brazil. Point A is forest; point B shows very small 
areas of deforestation; Point C is a large pasture.



can be chosen and ordered using www.landsat.
org. This website was developed at GOES as a 
technology application for searching large satellite 
image archives.

Landsat has evolved over time in an attempt to 
meet user needs. In 1984, the Thematic Mapper 
began collecting data with 30 meter spatial 
resolution and six bands of spectral resolution. 
In 1999, Landsat 7 brought onboard storage 
capability for global acquisitions and a 15 meter 
panchromatic band. Most recently, as of January 
2009, all Landsat data can be downloaded from 
the US archive in Sioux Falls, SD free of charge. 

GOES has several research projects, the most 
active being the Tropical Rainforest Information 
Center (TRFIC) and Carbon2Markets. The TRFIC 
(www.trfic.msu.edu) is part of NASA’s Federation 
of Earth Science Information Partners (www.
esipfed.org). The objective of the Federation 
is to experiment with and evolve processes to 
make Earth System Science data easy to locate, 

access and use for research, education, and 
commercial applications. The TRFIC is one of 
several distributed collaborating laboratories 
and data centers located within the government, 
universities, and the private sector, working 
collectively to provide enhanced datasets, 
information products, and services primarily to 
the Earth Science community but also to other 
users such as schools, NGOs, and businesses. 

One goal of TRFIC is to further develop an 
understanding of the role of forests in the total 
Earth System, including the effects of natural 
or human-induced changes to the global 
environment. Another goal is to distribute this 
information to both the public and the private 
sectors in order to promote productive use of the 
gathered data. 

GOES staff working in the TRFIC have specific 
expertise in a variety of science applications, 
research topics, and regional interests centering 
on the global tropics. Using state-of-the-art 
computing facilities, remote sensing and GIS 
techniques, the Tropical Rain Forest Information 
Center is one of the leading science institutions 
conducting research on Global Climate Change, 
Tropical Deforestation, and Land Use and Land 
Cover Change. 

Basic fundamental research on deforestation 
and forest degradation in the tropics is on-going 
with scientists at the Global Observatory for 
Ecosystem Services at Michigan State University. 
Global change science, carbon cycle science, and 
the interactive relationship between land use/
land cover and climate change, all rely on robust, 
accurate and repeat measurements of land use and 
land cover change over large areas at landscape-
level resolution. GOES most recently funded 
activity under NASA’s Carbon Cycle Science Land 
Cover Land Use Change (LCLUC) Program is 
focused on enhancing global scale observations on 
tropical forest change using Landsat data.

GOES expertise in the tropics has been used by the 
World Wildlife fund to study rates of deforestation 
in Peru, the American Museum of Natural History 
for a biodiversity study in Vietnam, the World 
Resources Institute in support of their Global 
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Figure 2. The same area as Figure 1 but acquired by 
Landsat in 1992. Point A is still forest however point B 
has more deforestation and the pasture at point C has 
been burned recently.



www.imagin.org

3

Forest Watch program, and the United Nations 
Food and Agriculture Organization in support 
of their participation in the Forest Resource 
Assessment 2005. TRFIC is supporting the 
international space agencies Global Observation 
of Forest Cover (GOFC-gold) program leading 
the high resolution design team and the Forest 
Cover Implementation Team. TRFIC has also 
provided documentation and Landsat illustrations 
for publication (World Watch, Vol. 18 No.2). 
TRFIC encourages collaboration with others and 
welcomes the possibility of building partnerships. 

Carbon2Markets™ is a GOES project that 
focuses on combining value chains from carbon 
credits in the carbon financial markets and agro-
forestry products for small holders in developing 
countries. Carbon2Markets™ provides accurate 
measurements of carbon sequestration from 
reforestation and agro-forestry land management 
activities using a mix of Google Earth, GIS 
technologies, and ground measurements. Carbon 
offset projects at GOES are monitored repeatedly 
to ensure long-term storage of sequestered carbon. 
The GOES model of project development and 
monitoring enhances the ground measurements 
with measurements from earth observing 
satellites.

Collaboration with regional science networks in 
Southeast Asia, Africa, and Latin America has 
been instrumental to the overall success of GOES 
research programs. Such partnerships have been 
nurtured for over 15 years through co-funded 
research projects, capacity-building workshops 
and trainings, and data collection campaigns at the 
field level. The Asia-Pacific Foundation for Global 
Change Research (APN) has funded five activities 
alone in the past seven years with colleagues 
in Southeast Asia. GOES most current APN 
research activity is with partners in Cambodia, 
Laos, Thailand, and Vietnam focused on training, 
capacity building and project development using 
advanced techniques for estimating carbon 
sequestration with remotely sensed satellite data.

For more information, contact MSU Research 
Associate Walter H. Chomentowski at  
(517) 432-3906 or chomento@msu.edu

Figure3. Landsat acquisition in 2006 of the same 
area as Figures 1 and 2. Point A is still forest however 
almost all of the forest has been removed around 
points B and C.

InfoGeographics, Inc., a GIS consulting 
and products firm based in Traverse City and 
Latitude Geographics, Ltd, an Internet 
Mapping company based in Victoria, British 
Columbia, Canada, are pleased to announce a 
Business Partner agreement. InfoGeographics 

has become an Authorized Implementer for 
GeoCortex Essentials and GeoCortex Optimizer 
software products that provide a powerful 
framework and tools for rapid deployment 
and management of ArcGIS Server based web 
mapping applications.
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Who’s Doing What in GIS and Spatial Technology

Program Status
Peninsula Township is a historically agricultural 
township in Grand Traverse County that includes 
all of the Old Mission Peninsula immediately 
north of Traverse City. 
Development pressure 
associated with the 
growth of Traverse City, 
that was encroaching on 
the prime and unique 
farmland, threatened to 
eliminate the agricultural 
industry and change the 
Township’s rural and 
small town character. 
This, in turn, has 
motivated the Township 
to use GIS to create and 
support an innovative 
farmland preservation 
program.

The Peninsula Township 
Planning Department has 
been using GIS software 
for 18 years beginning with 
C-Map (Michigan State 
University) in 1991 and 
currently using ArcView 8 
software. Peninsula Township 
uses GIS technology for a 
number of purposes. What 
began as a tool for identifying, 
analyzing and displaying 
existing data as part of a 
growth management plan for 
the Township has evolved 
over the years into a tool of 
daily use. 

Value of GIS
The value of GIS was first demonstrated when 
Peninsula Township began a plan for agricultural 
preservation. Existing documents included soils 
and red tart cherry sites along with tax maps, but 
there was no way to combine them for display or 
to analyze the data for determining what areas 

should make up the permanent agricultural areas 
of the Township.

Through the technical and monetary assistance 
of Michigan State University, Northwest 
Michigan Council of Governments, American 

Farmland Trust, a Coastal 
Zone Management Grant 
Administered by the 
Michigan Department 
of Natural Resources, 
and a grant from Rotary 
Charities of Traverse City, 
the Township was able to 
purchase equipment, digitize 
the previous documents, and 
import data files from the 
Council of Government and 
Grand Traverse County.

With the ability to display 
maps showing parcels, 
suitability of soils for fruit 
sites, and to create computer 
generated maps displaying 
combinations of factors such 
as parcel sizes, percentages 
of soils suitable for fruit sites 
with a parcel layer overlay, 
it was relatively easy for 
the farmers and the public 
to accept the information 
as unbiased and accurate. 
With this information, and 
the ability to present it 
graphically to the public, the 
Planning Commission was 
able to amend the Township 
Master plan to adopt the 

agricultural preserve area map. A similar map 
displaying prime scenic views as seen from public 
roads was also adopted.

After the public voted millage in 1994 to purchase 
conservation easements on farmland, the 
Township used the GIS to display parcels where 
applications were received to sell development 
rights and when conservation easements are 

PENINSULA TOwNSHIP

Program Summary
Population: 5,456

Geographic Coverage:  
24 square miles (62.4 km2)

Number of Township Staff:  
6 Office Staff and Managers, 
7 Elected Board Members, 
Volunteer Fire Department, 
Elected Park Commission, 7 
Planning Commissioners 

Annual budget: $875,000
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purchased. The conservation easement layer’s 
attributes include: the seller’s name and contact 
information, the new holder’s name and contact 
information, if there were matching funds 
involved, where the easements are recorded, and 
comments on the easement.

New Projects and Activities
Currently the Township is using GIS to support 
the following activities:

Zoning Enforcement and Monitoring 
Conservation Easements over Time.
With the ability to display the easement layer (as 
it  is periodically modified with new acquisitions) 
over future parcel layers, the Township can track 
splits and sales of these easement parcels so that 
future owners can be informed of the existence 
of the easements in perpetuity and the persons 
monitoring the easements can identify current 
owners of the properties. These attribute tables 
layers are used for tracking and identifying 
development restrictions such as conservation 
easements, special use permits, and planned unit 
developments over time. The Zoning Administrator 
is using GIS to notify property owners of public 
hearings within certain distances of projects as 
required by zoning and planning acts.

Master Planning
The Township is also using GIS to update the 
Township Master Plan to map out a separation of 
the Agricultural Zone into a permanent agriculture 
production zone and areas where agricultural 
support uses are appropriate.

Other GIS information includes aerial photos, 
sewer and water service areas, natural features to 
be protected, prime and unique soils, steep slopes, 
and wetlands.

Current planning projects include establishing 
shoreline overlay zones based on distances from 
the waters of Grand Traverse Bay to adjacent 
roads and in those areas where there is insufficient 
depth to meet setbacks for structures.

Measurements of distances from the fire stations 
to various parcels allows us to plan for future road 
connections.

Other Uses
A recent use of GIS is to assist farmers in their 
farm management plans using the aerial photos 
and parcel layers to calculate such things as the 
number of posts needed in establishing new 
vineyards or printing maps of parcels showing 
existing fruit trees. Property owners are able to 
view the GIS files to plan for development or 
redevelopment of their parcels.

The Planning Commission is using GIS to 
implement the road access management plan 
for the recently dedicated Scenic Heritage Route 
on M-37 in the Township by locating existing 
driveways, roads, and determining potential future 
road cuts. Existing buildings with scenic qualities 
can be determined from the aerial photos along 
with ownership of the parcels.

Lessons Learned/recommendations
GIS has many uses that can’t be imagined 
initially. It is important to consult with others 
in the beginning of a GIS program to make the 
investment in time and effort pay off in the future.

Peninsula Township Planner Gordon L. Hayward 
can be reached at (231) 223-7314 or  
planner@peninsulatownship.com.

The portion of the Michigan-Wisconsin boundary 
made up by the channel of the Menominee 
River was settled by a Supreme Court Decree in 
November 1926. This decree stated that islands 
in the river “above Quinnesec Falls” will belong 

to Michigan, and islands “below Quinnesec Falls” 
will belong to Wisconsin. Merryman’s Island (now 
Merryman Island), located below Quinnesec Falls, 
was declared to be part of the mainland  
of Michigan (272 U.S. 398). 

DID YOU kNOw?
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The 2009 Student Poster & Paper Competition proved 
to be the most successful and efficient competition 
to date. Student response was outstanding this year 
with the incorporation of IMAGIN student liaisons at 
five of Michigan’s major universities. In addition, the 
expanded competition, running from 10:45 am – 4:00 
pm easily accommodated the turnout of the thirteen 
competitors. The competition highlighted the top 
six graduate entries as well as seven undergraduate 
poster participants. Events were held on Thursday, 
January 22 at the Schoolcraft College VisTaTech 
Center.  Posters were on display all afternoon. With 
the students standing by their posters to address any 
questions, observers were able to meander through 
the gallery and discuss the posters with their creators. 
The graduate paper presentations were divided into a 
morning and an afternoon session. The presentations 
all went smoothly, leaving the judges with some 
difficult decisions. The results are as follows:

Undergraduate Poster Competition
1ST PLACE: Kenny Robertson, Central Michigan 
University
GIS Development for Small Business Solutions: A 
Look at Detroit’s Eastern Market.

2ND PLACE: Don Lafreniere & Doug Rivet, Eastern 
Michigan University 
Visualizing the Past: An Innovative Use of 
Historical Maps in GIS

3rD PLACE: Amanda Lee, Central Michigan 
University 
Characterizing Urban Land Use Change in 
Laingsburg, MI: 1992 – 2005

4TH PLACE: Magdalena Wisniewska, Western 
Michigan University 
Accuracy Assessment of a Neural Network Model 
for Crop Specific Risk Prediction

5TH PLACE: David Mamer, Schoolcraft College. 
Charter Township of Northville: Parks System. 

Graduate Paper Competition
1ST PLACE: Zhanay “Jay” Sagintayev, Western 
Michigan University
GIS Applications for the Assessment and 
Development of Renewable Groundwater Resources 
in Afghanistan and Pakistan

2ND PLACE: Ray Johnson, Central Michigan 
University
Object Oriented Classification Differentiating 
Plantation from Natural Growth Pine Forests
3rD PLACE: Erika Espeland, Central Michigan 
University
Using Digital Elevation Models to Rectify Landsat 
Imagery

IMAGIN would like to thank all the competitors 
including all those receiving runner up recognition; 
in the undergraduate competition this consisted of 
Vitaly Peker from Eastern Michigan University and 
Stacy Hare from Central Michigan University; in 
the graduate competition it was Susan Benston and 
Bruce Pahl from Western Michigan University and 
Jessica Van Deusen from Michigan State University.

A special thanks goes out to this year’s judges; Bryan 
Thompson, Professor Emeritus of Geography & 
Urban Planning at Wayne State University; Jim 
Bennett of InfoGeographics, Inc.; and Jim Miller of 
Hubbell, Roth, and Clark, Inc. They have all given 
their time and service to the competition in the past 
and IMAGIN is grateful for their dedication and 
enthusiasm. Thank You.

For more information on the IMAGIN Student 
Poster and Paper Competition or the IMAGIN 
Professional Recognition Committee, please 
contact Sarah J. AcMoody at (517) 432-7447 or 
acmoodys@msu.edu.

2009 IMAGIN Student Poster  
& Paper Competition a Success!
Sponsored by: Sanborn, InfoGeographics Inc., and Schoolcraft College

Member News
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