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	NameTitle: Jennifer Johnson, Associate Professor of Geography [Promotion to Professor effective August 2014]
	Department: Social Sciences
	StreetAddress: 820 Campus Drive, ASC 2074
	CityStateZIP: Big Rapids, MI  49307
	PhoneNumber: 231-591-2768
	Email: jenniferjohnson@ferris.edu
	ProjecName: Assessing the Urban Heat Island of Big Rapids, Michigan
	PurposeofGrant: Development of a sensor network for the purpose of characterizing the urban heat island of Big Rapids, MI.
	AmountRequested: $7,000.00
	TotalProjectCost: $7,000.00
	DatesofProject: May 2014-ongoing
	CompletionDate: Report submitted April 2015.  Data collection will continue indefinitely.
	Dean: Rick Kurtz
	VicePresident: 
	DepartmentHead: Meral Topcu
	Supervisor: 
	TextField1: J Johnson MGFY14
	Narrative:      At Ferris, we are constantly striving to help our students become quality citizens in a rapidly changing world, and to do this in part by giving them hands-on experience whenever possible.  This exceptional merit grant would allow me to purchase the equipment necessary to create an urban heat island monitoring network in and around the community of Big Rapids, Michigan.  The urban heat island, characterized by elevated temperature in developed areas, is a pressing issue for many industries.  Students in architecture, construction management, energy systems, and HVAC, for example, must all take into account building design and energy efficiency when planning projects.  Buildings located in urban areas will experience greater heat load in the summer because of the urban heat island, and for this reason, we will likely see cities of the future start to look quite a bit different as the students of today gain greater understanding of the urban heat island and learn how to mitigate it through improved building design.  It is my intention to use this network of instruments as a field experience for students who take my general education courses in Physical Geography and Weather and Climate.  Many students from the majors listed above particularly choose these courses because of their applicability to those programs, and this type of real-world experience will help me to connect them to the relevance of geography in ways I’ve never been able to do before.  Even students in other majors will be able to participate and learn about the way our developed world impacts our climate systems, and in turn, influences our everyday lives through elevated cooling costs and heat stress during the summer.  It is my hope that this will influence them to be more mindful inhabitants of the planet on which they live.  In addition to their applicability in my own courses, I expect this instrument network to create databases that will be useful to students in the Geographic Information Systems course that is also offered in our geography department.  
     I have also applied for a Student Research Fellowship for Cameron Shoemaker during Summer 2015, in the hopes of working with a student who would like to go on to graduate school in geography.  If he is successful obtaining the fellowship, he will have an equipment stipend that will purchase only five of the sensors that we need.  While we can make those work, the study will be far more valuable to us and to the city of Big Rapids if we can purchase additional sensors to create a more data-rich environment.  It is my aim to help Cameron obtain the field experience that will help him to compete for a Research Assistantship that will pay for his graduate education, and this project will do just that.
     Finally, it is one of Ferris’ core values to foster collaboration with the community.  The project that I propose will quantify and describe the characteristics of the urban heat island of Big Rapids, something that should be of interest to the city managers and planners.  It is my full intention to involve them in the project and to share results with them.  Ultimately, the project will become the ideal service learning project.  I could easily partner with the Academic Service Learning project on campus to find funds to transport students into the field so that they can learn how urban heat islands are monitored, get experience with using the equipment, and participate in data collection that may benefit the citizens of Big Rapids.  I do not expect that Big Rapids will have an urban heat island effect nearly as big as that of a large city, but it undoubtedly has one, and the methods for observing it are the same as they would be anywhere.  In this way, both the students and the city benefit and the relationship between Ferris and our community is strengthened in a positive way.
     Once the equipment is purchased, it can operate for several years in the field without even needing new batteries, so the only cost is the upfront purchase of the equipment.  After that, the project becomes long-term and is financially sustainable with very little additional expense beyond occasional software updates or replacements in the event of equipment failure.  Eventually, the same equipment could be transferred to Grand Rapids so that our students could foster similar service learning relationships in a larger urban environment.

	BriefDescription:      Urban heat islands have been studied by climatologists for some time now.  It has long been recognized that urban surfaces absorb more solar radiation than do natural ones, and also absorb less rain.  With extra solar energy and less water for evaporation, it is inevitable that those surfaces, and therefore the air over them, are much warmer than their grassy counterparts in the rural areas.  Most major urban areas have urban heat island monitoring systems, but many smaller cities (such as Grand Rapids) do not, even though knowledge of their urban heat island would undoubtedly be useful for city planning.  This is especially true when new projects are being planned and energy efficiency is a high priority, as it always is in a world where energy consumption and fossil fuel pollution are of ever greater significance.  
    Although we have long understood the dynamics that lead to the urban heat island, climatologists are just now beginning to notice that the increased heat around cities can sometimes alter, or even generate, weather systems that are passing over.  A lake-effect snow storm, for example, that passes over a city might be modified in unexpected ways if it encounters an urban heat island.  Ultimately, that is exactly the question I hope to investigate in my future research projects.  In order to get there, I must first obtain the necessary equipment to gather temperature and humidity data around the city of Grand Rapids.  By beginning my research in Big Rapids, I will be able to serve the local Ferris community first and develop examples of data and reports to show the city managers of Grand Rapids.  In this way I hope to build the relationships necessary to carry out the Grand Rapids urban heat island study and work with the city to make the best use of the results.  This is some years down the road, however.
     Here in Big Rapids, the equipment that I will purchase with the Exceptional Merit Grant money will allow me to do two things.  First, I will purchase small sensors that can be mounted unobtrusively across the city and its outskirts.  These dataloggers will continuously monitor temperature and humidity and will help me and my students to quantify the exact nature of the Big Rapids urban heat island.   With continuous data, we can determine if the heat island effect is stronger during the day or night, during the summer or the winter, during cloudy days or sunny ones.  Second, I will purchase a sensor that can be mounted outside a vehicle so that we can drive transects across the city while collecting temperature data.  By doing this, we can obtain data that is more spatially rich that can really help us to define the fine details of the heat island.  We can also hike transects around the river to determine how much of a role the Muskegon River plays in regulating the temperature of the Big Rapids area.  
    Once collected, the temperature data will be mapped using Geographic Information Systems (GIS).  These maps will provide the visual picture of the urban heat island.  GIS data analysis will be started by myself and my student research fellow during the summer (if he is approved) and will be continued by students in the geography unit’s GIS course this fall and in future semesters.

	Timeline:      May 2014: Work with the City of Big Rapids, and if necessary, local property owners, to determine acceptable locations for sensors.  Once installed, these sensors should be barely noticeable as they are very small, and will require only a few minutes to download at each visit.  Once locations are determined, sensors can be installed.  Initial data collection will also begin by driving transects across the city to collect temperature data that will supplement that fixed location sensors.  This will ideally be carried out by a Student Research Fellow, but students enrolled in the summer section of Weather and Climate may also be included.
     June-August 2014: Data collection continues.  The driving transects will be repeated at different times of day and during different types of weather.
     August 2014: Initial report is drafted with the results from the first two months of data collection.  If Student Research Fellow has been employed, he will develop a poster and present the results at the required event for the Student Research Fellowship program (approximately August 20, 2014).
     September-December 2014: Data collection continues.  Students in geography courses will work with data and if possible, assist with additional transect data collection.  Faculty member will continue to draft the written assessment in preparation for presentation to the city and to the Ferris Foundation.
     December 20, 2014: Progress report submitted to the Ferris Foundation.
     January – April 2015: Sensors continue to collect data.  Students and faculty member will download data periodically and when possible, conduct transects for further data collection.
     April 2015: Student Research Fellow and/or faculty member will present the results (thus far) of the study at the Annual Meeting of the Association of American Geographers.
     April 30, 2015: Final report submitted to the Ferris Foundation.
     August 2016: Final report, including one full year’s worth of data, submitted to the City of Big Rapids.  
     Beyond August 2016: Sensors will remain in place and continue to be monitored by faculty member. Data will continue to play a role in laboratory exercises for several geography courses.
	NamesQualifications:      The primary faculty member responsible for this project is Dr. Jennifer Johnson.  Jennifer has a Ph.D. in Geography and Climatology from Arizona State University, one of the world’s leading centers for the study of urban heat islands.  As such, she has access to expert advice at any time and has had considerable experience working with all types of meteorological equipment and dataloggers.   She was a National Science Foundation Graduate Research Fellow as a Ph.D. student.  Her training at Arizona State University, a Research 1 university, has given her the necessary skills to write the research articles and reports that will summarize the results of this study.
     Dr. Renato Cerdena also has a Ph.D. in Geography and is a specialist in Medical Geography.  At this time, Dr. Cerdena is the instructor for the GIS course in the geography department and has extensive experience helping students to use real-world data sets in laboratory exercises and mapping projects.  While he will not be responsible for any final reports or data collection, he will help students in the GIS course to use the data and participate in the service learning activities associated with it.
     Cameron Shoemaker is a bachelor's degree student in Criminal Justice with plans to pursue a master's degree in geography.  If accepted to the program, he will serve as a Student Research Fellow and do much of the data collection under the supervision of Dr. Johnson.

	Dissemination:      The results of this study will be disseminated to the university, the Ferris Foundation, the City of Big Rapids, and to the larger academic community in the discipline of geography.
     The first three of these will receive the results of this project in much the same way.  A detailed report, including an extensive literature review, data tables, and maps will be compiled with the data collected.  Special attention will be paid to ensure that these results paint a clear picture of the Big Rapids urban heat island during different seasons, times of day, and weather conditions.  If a Student Research Fellow is approved for the project through the Student Research Fellowship program (which has been applied to separately), he will present the results to the Ferris community with a poster presentation at the required time in August.  The faculty member, with the Student Research Fellow if possible, will also gladly attend city town halls, meetings with planners, and interviews with the local press if such interactions are requested in order to discuss the results of the study.  If it seems that the results are particularly significant and may be of interest to the community, we will also likely seek a press release through the University’s public relations office.
     As requested by the Foundation, a progress report with preliminary findings will be submitted in December of 2014.  The final report with detailed findings will be submitted in April of 2015.  In addition, the faculty member will be happy to visit with the Board to present results and answer questions, if so desired.
    The results of this study will be presented via a research poster presentation at the Annual Meeting of the Association of American Geographers, to take place in Chicago, Illinois, in April of 2015.  This poster, if co-authored by a Student Research Fellow, will also be presented to the Ferris community at the annual student poster session sponsored by the College of Arts and Sciences at the end of the Spring semester.
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	BudgetNarrative: Equipment:

(25) HOBO U23 Pro v2 Internal Temperature and Humidity Dataloggers, $170 each [$170 x 25 = 4250]
(25) Solar Radiation Shields for Dataloggers, $65 each [$65 x 25 = $1625]
(3) HOBO U23 Pro v2 with External Temperature and Humidity Dataloggers, $199 each [$199 x 3 = $597]
(1) HOBO U-Shuttle U-DT-1 for downloading data from loggers, $281 [$281 x 1 = $281]
(1) BHW-PRO-CD datalogger software and cable, $99 [$99 x 1 = $99]
Mileage on personal vehicles for driving transects, $148

Total: $7000


Once purchased, this equipment should provide years of reliable use with little to no additional expense beyond occasional battery replacements or replacement of damaged equipment (if a tree falls in a storm, for example).  HOBO is well known for providing rugged and reliable equipment.



