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II. Abstract
The 2014 National Climate Assessment reports that the Northeast U.S. will experience a marked rise in the number of extreme heat days, and climatologists expect heat waves to become more frequent and persistent. In the US from 1999 to 2009, heat caused more fatalities than all other weather events combined. Between 1958 and 2010, the Northeast also saw a 70 percent increase in heavy precipitation, markedly more than any other U.S. region. Intense downpours and floods pose immediate threats of drowning, and secondary health concerns due to waterborne and vector-borne diseases, shellfish contamination and mold infestations. 
To assess and address risks associated with both of these climate extremes, public health officials require gridded climatological data that aligns with county-level and census tract health information. This project, proposed under NOAA’s COCA Program—Supporting Resilient Communities and Ecosystems in a Changing Climate, will provide mapped data and test methods of issuing climate alerts to vulnerable populations. It will integrate and expand existing climate alliances in the Northeast, bringing together federal, state, county, academic and nonprofit partners in an unprecedented climate and health partnership.
A multidisciplinary team of physical and social scientists will support local Communities of Practice in each of four states (Rhode Island, Massachusetts, New Hampshire and Maine), helping them prepare for extreme heat and precipitation events by:
· synthesizing climate and health data to map highly vulnerable populations; and

· developing targeted climate alerts to increase their adaptive capacity of those populations.
The project supports NOAA’s Next Generation Strategic Plan (NGSP) goals by making the Northeast “weather-ready,” minimizing future “disruptions, dislocation and injuries” from extreme climate events. It advances the NGSP climate adaptation and mitigation goal by providing region-specific climate information to support human health and preparedness.
The most devastating health impacts of extreme climate events often fall on the most socially vulnerable (at-risk) groups—such as those with impaired mobility, limited communication capacity and chronic illness. To better prepare vulnerable populations for extreme climate events, this project proposes to: 
Synthesize Climate and Health Data—The Northeast Regional Climate Center (NRCC) will compile detailed temperature and precipitation data, and the Cooperative Institute for Climate and Satellites will overlay those with Centers for Disease Control and Prevention (CDC) medical and social vulnerability indices and hospitalization data to map vulnerable populations in coastal portions of four states at census tract and county level. 
Take Science to the Streets--State and local Public Health Councils will organize four local Communities of Practice to develop a customized approach to reach vulnerable populations with targeted climate alerts (relying on the maps developed by climatologists). Each community will test and assess alert methods, getting planning input and post-event feedback from those who interact directly with the at-risk populations. 
Summarizing results from these four Communities of Practice, the project will produce a guidance document on climate alerts to be widely distributed through the CDC BRACE (Building Resilience Against Climate Effects) program and networks of the project partners.
III. Results from Prior Research
The leading Principal Investigator (PI), Dr. Arthur DeGaetano, has a long history of research focused on climatological data quality, analysis and dissemination mainly under NOAA/National Climatic Data Center (NCDC) contract EA133E-02-CN-0033, Regional Climate Center Support: The Northeast Regional Climate Center.  The NRCC has developed climate information and data-dissemination systems to capitalize on new innovations that promote enhanced user services.  For example, the RCCs recently released a web-services version of the Applied Climate Information System (ACIS) that helps state climatologists, federal agencies and private industry use NCDC and RCC databases as well as related products and tools.  ACIS capabilities, which historically were based on station data, have been expanded to include gridded data—an enhancement that will facilitate the proposed research project.  It provides a venue to link NRCC products and decision tools with high-resolution gridded observations, downscaled climate model projections, and shorter-range weather forecast—thus spanning a range of scales from historical climate to present weather and future climate.
The NRCC has built a number of web-based decision-support tools that take advantage of the ACIS infrastructure. Some of these reside on stakeholder websites, but rely on real time data feeds from the NRCC (e.g., http://newa.cornell.edu); some are commercial sites but retain ties to NRCC data services (e.g., http://adapt-n.cals.cornell.edu/); and some are maintained and operated by the NRCC (e.g., http://www.nrcc.cornell.edu/eab/).  Through Climate Program Office funding received several years ago under the Transition of Research Applications to Climate Services (TRACS) Program, the NRCC developed tools for identifying analogue storms and forecasting seasonal winter storm activity on a website that it continues to maintain (http://ecws.eas.cornell.edu/). The NRCC would sustain a similar commitment with the proposed work.
Within the last three years, Dr. DeGaetano has been a PI or collaborator on three additional NOAA projects (two of them funded through the Sectoral Applications Research Program (SARP), NA10OAR4310179 and NA12OAR4310080).  The first project aims to help two communities in New York State incorporate climate change into their planning and decision-making by learning what downscaled climate data is useful, what drives decision making, and what barriers exist to integrating climate information in planning. Emerging from the initial research, the second project involved analyzing how the 2011 Susquehanna flood event in the City of Binghamton altered perceptions of flood risk and changed, reinforced or modified policy preferences for personal and local government climate adaption plans.
From 2008-2012, the NRCC teamed with the Carolina’s Regional Integrated Sciences and Assessments (RISA) on a TRACS project that uses ACIS to expand the Dynamic Drought Information Tool beyond the Carolinas and connect it with real-time climate data. This project involved extensive modification of the operational code so the research-based software could provide sufficiently fast response for real-time use.  Many of these changes have been made in prototype format and NRCC continues to work with the RISA to fully support this tool.

Several other recent research projects illustrate how NRCC makes data accessible and useable by decision-makers from various sectors. The first, funded by the USDA Natural Resources Conservation Service (NRCS), helped develop the website precip.net, which updates and disseminates rainfall extreme estimates for NRCS use in New York and New England.  In two projects funded by the New York State Energy Research and Development Authority, the NRCC is working with the New York State Department of Transportation to provide guidance on adjusting current extreme rainfall standards to account for future climate change, and is helping groups develop a web-based Clearinghouse offering relevant climate change reports, data, and tools to policy makers, scientists and the general public.
Dr. Jesse E. Bell’s work in climate science is supported primarily by NOAA through the Cooperative Institute for Climate and Satellites – North Carolina under Cooperative Agreement NA09NES4400006. His work has focused on analyzing and displaying climate data across broad spatial scales, with much of his focus on NOAA’s U.S. Climate Reference Network. He helped construct and display new data products for NOAA’s U.S. Climate Normals. 

Dr. Bell has worked closely with the CDC Climate and Health Program to access and map climate data for display on the CDC’s National Environmental Public Health Tracking Network. Through his guidance, county-level projected extreme heat values from 1/8 degree-CONUS Daily Downscaled Climate Projections are now on display at National Environmental Public Health Tracking Network.  

The four state-level CDC BRACE programs participating in this research project have compiled data about climate impacts on health as background for reports on climate change and health resiliency. While these papers are still in draft form, they provide relevant background for the proposed project. Several reports rely on recent studies—such as the following—that specifically address health impacts of extreme climate events on coastal populations.

CDC BRACE Program grantees are discussing with National Weather Service (NWS) staff ways to adjust heat advisories and messaging based on heat-related hospitalization data. In New York City, for example, the local NWS office changed its heat-advisory level after retrospective times-series analyses found that heat index is the best predictor of mortality and defined thresholds where the risk of mortality sharply increases: 2 or more days with predicted heat index ≥95 ° F. or any single day with a predicted heat index of ≥100° F. for any period of time. 
In a similar study, the New Hampshire Department of Health and Human Services and its BRACE Program are collaborating with the Maine CDC to research the relationship of increasing temperatures (via a modeled heat index) and all-cause morbidity and mortality during summer months. New Hampshire has also developed a real-time syndromic surveillance system as part of its Excessive Heat Response Plan. This system allows tracking of hospital visits and deaths from heat-related causes, and communicates this information to state and local Emergency Management Directors, helping them decide when to take actions such as opening cooling centers. 

A team of researchers at Brown University is assisting the Climate Change Program Manager at the Rhode Island Department of Health (a PI on this project), with research to estimate how impacts from the temperatures predicted by climate change models will affect morbidity and mortality within the state. The study found that the warmer temperatures (predicted for 2022, 2052 and 2084) will lead to substantial increases in heat-related emergency department (ED) admissions and smaller increases in all-cause ED admissions and deaths.
IV. Statement of Work
A. Problem Identification 
As documented in the 2014 National Climate Assessment, the Northeast US will likely endure more frequent and persistent heat waves and more intense precipitation events in coming years. These extreme weather and climate events could threaten public health, leading to increased injuries and hospitalization and premature deaths--particularly in urban heat islands and low-lying coastal regions. A recent literature review in the Journal of the American Medical Association summarizing findings from 56 studies of health risks related to climate change notes that annual certified heat-related deaths represent more fatalities than all other weather events combined in the US between 1999 and 2009 (and many additional deaths may occur in which temperature is not recognized as a contributor). That study affirmed the association between heavy rainfall/flooding and communicable disease outbreaks such as Vibrio. 

Extreme heat and precipitation events have been shown to endanger the health of vulnerable populations (such as older people and children), and those with intense or prolonged exposure (e.g., outdoor workers, farmers and migrant laborers, transportation and utility workers, and emergency responders). Another recent report, Risky Business: The Economic Risk of Climate Change in The United States, analyzed wet bulb temperature (including humidity) data with high heat probability to assess the impact of heat on the economy (in terms of lost work days from exposed workers). The National Center for Atmospheric Research is working to address this threat in urban areas using NASA data to develop a System for Integrated Modeling of Extreme Heat Risk (SIMMER) that will help with heat hazard mitigation.
Communities in the Northeast are not currently prepared for the public health threats posed by events involving excessive heat and precipitation. They need better means of locating those most vulnerable to these extremes, alerting them to impending climate threats, and providing guidance and support during such events.
B. Project Objectives 
The proposed interdisciplinary research project supports coastal decision-makers in the Northeast US by providing access to improved climate and health data and fostering community preparedness for extreme heat and precipitation events. Maps with finely scaled climate and health data will help identify vulnerable populations in the Northeast, while collaborative and applied communications research will help craft targeted heat and precipitation warnings. Results of this research in the Northeast will be readily transferable to other regions of the US and Canada. 
Specific project objectives include:
· Assess the best approaches to interpolate climate data so that it can be integrated with health data compiled at census tract and county levels;

· Synthesize climate and health data onto GIS overlays that allow state and local health and emergency management officials to identify populations most vulnerable to extreme heat and precipitation events;
· Create a multidisciplinary climate community of practice within the Northeast region, encouraging collaboration among climatologists, meteorologists, public health officials, emergency responders and communications experts to assist in regional preparedness for extreme heat and precipitation events;

· Establish local communities of practice within four coastal areas of the Northeast (Providence, RI; Barnstable County, MA; Rockingham County, NH; and Cumberland County, ME) where scientists will synthesize finer-scale climate data with social vulnerability indices to identify those who most vulnerable to extreme climate events;

· Test climate alert techniques in these pilot communities and synthesize findings into a manual that other regions can use with vulnerable populations to increase the speed and efficacy of climate-related alerts; and

· Disseminate findings from this research broadly throughout the US and Eastern Canada through project partners (including CDC’s BRACE Program, NOAA’s Regional Climate Services, the Gulf of Maine Council on the Marine Environment, and Environment Canada).
C. Proposed Methodology 
Phase I: Scaling Climate Data for Public Health Use (September 2015-February 2016)
Public health officials require gridded climatological data to assess risks associated with both temperature and rainfall extremes. Studies assessing vulnerable demographic groups or mapping the health impacts of extreme climate events typically rely on hospital admissions data, which is available at a zip code or census tract spatial scale. While similar to gridded daily climate datasets, these data sets lack the spatial and temporal variations of key climate parameters that affect public health (particularly in coastal areas where strong spatial temperature gradients are possible). This project will fill this gap by providing gridded daily climate datasets with sufficient spatial and temporal detail to more accurately predict where climate extremes are most likely to endanger public health. 
Task 1. Comparison of Existing Data Sources
The initial analysis involves systematically identifying differences among four datasets on days characterized by temperature and precipitation extremes. Three metrics will be used relative to temperature: (1) occurrence of daily maximum temperatures above key extreme thresholds (e.g., 85°, 90°, 95° and 100° F.); (2) minimum temperatures above thresholds of 70°, 75° and 80° F.; and (3) the duration of runs of extreme maximum and minimum and also runs in which consecutive maximum and minimum temperatures both exceed the extreme threshold. A single set of metrics will be used for daily precipitation amounts greater than key extreme thresholds (e.g., 1, 2, 3 and 4 inches). Researchers at the NRCC will examine differences in the long-term probabilities of these values in four datasets: 

· a 4km PRISM data set (Daley et al.); 
· a 4km dataset developed by the NRCC that uses a blend of Cooperative Network observations, mesoscale meteorological model initialization fields (DeGaetano and Belcher), and radar-estimated rainfall (DeGaetano and Wilks); 
· Daymet, a 1 km statistically interpolated data set; and
· an 800m PRISM data set (Daley et al.);

PRISM (Parameter-elevation Regressions on Independent Slopes Model, Daley et al.), a widely used gridded daily data set that closely reflects the current state of knowledge of US spatial climate patterns, calculates a climate–elevation regression for each digital elevation model (DEM) grid cell. Stations entering the regression are assigned weights based primarily on the physiographic similarity of the station to the grid cell. Factors considered are location, elevation, coastal proximity, topographic facet orientation, vertical atmospheric layer, topographic position, and orographic effectiveness of the terrain. Historical PRISM analyses use nearly 13,000 stations for precipitation and 10,000 for temperature.
Station data in the NRCC dataset rely exclusively on morning reporting times to avoid introducing biases from mixing data generated from different observation schedules. Differences between daily maximum and minimum temperatures at the stations and those obtained from either the North American Regional Reanalysis (1/1998-12/2008), Rapid Update Cycle model (1/2009-4/2012), or Rapid Refresh model (5/2012-present) are computed and then these biases interpolated to a 4 km grid. These bias fields are used to adjust the finer-scale model data to better reflect available observations. An elevation adjustment is also applied based on model-derived vertical temperature lapse rate. A similar methodology is employed for precipitation using gridded Next Generation Radar (NEXRAD) estimated precipitation. No elevation adjustment is used for precipitation.

Daymet (Thornton et al., 1997) is similar to PRISM in that station observations are interpolated to a high–density, 1-km grid using a statistical technique. Like PRISM, the methodology accounts for differences in elevation. Instead of regression, Daymet uses a truncated Gaussian weighted filter. While developed primarily for ecosystem applications, this method is useful for public health studies since it also includes information on solar radiation and humidity.  However, the dataset is not produced in real time, which precludes it use in many applications.  Its period of record covers from 1980 to the last full calendar year (e.g., currently 2013).
The NRCC will obtain archived and real-time forecasts from the National Weather Service National Digital Forecast Database, and compare the forecasted frequency of these events to those in the gridded observed fields. The NRCC will assess the long-term frequency of extreme temperature and precipitation occurrence and examine case-by-case differences among the data sets to identify characteristic meteorological situations under which the different data sets agree and identify cases in which the methods yield different results. This day-specific comparison seeks to identify methodological differences that may bias the results under extreme conditions. For example, because PRISM does not restrict data to a common observation time, strings of extremely hot days may appear more common in PRISM, particularly in grids influenced by stations with afternoon reporting times.

Task 2. Independent Verification of Interpolated Data 
The NRCC will then examine available independent observations (i.e., data not used in the interpolation). Because the PRISM data set includes a wide array of observations from different networks, identifying such sites is difficult. The NRCC will therefore rely on the network of observing sites available from Weather Underground, which offers relatively high density—particularly in urban coastal areas. Due to potential inconsistencies in station siting and maintenance that could affect data quality, the NRCC will assess: (a) the day-to-day consistency in readings between these stations relative to those from high-quality federal and state networks; and (b) the area surrounding Weather Underground sites through Desktop Google map surveys; and (c) for a limited number of sensors in a pilot community, the NRCC will partner with the Rhode Island Department of Environmental Management to conduct in-person site visits (including a survey of the siting of the instruments and their surroundings, and validation of temperature readings using high-quality hand-held thermometers). 
By identifying areas near participating pilot communities where multiple Weather Underground sensors are encompassed within a single data set grid, researchers can assess the veracity of grid-cell temperatures relative to the multi-independent-sensor average and can quantify within grid temperature variability. Each sensor’s location characteristics (e.g., proportion of paved surface nearby, building density, and coastal proximity)—along with gridded data values--will help develop empirical relations between these predictors and the sensor temperatures. The resulting equations will be transferable beyond the test locations, helping provide a means to adjust gridded data products to finer spatial scales based on the land-surface characteristics. Since demographically vulnerable census tracts or zip codes cover areas smaller than 4 km², this new methodology should help decision-makers better locate vulnerable individuals who need advance notice of extreme climate events.
Task 3. Fine-scale Temperature Monitoring
To supplement the Weather Underground sensors and derive additional readings for finer-scale data comparisons, researchers will install inexpensive “button” temperature sensors (housed in radiation shields to prevent direct sunlight exposure) at the four pilot community sites (Providence, RI; Barnstable County, MA; Rockingham County, NH; and Cumberland County, ME). A prior study comparing these sensors to official National Weather Service Cooperative Network station observations showed little systematic bias between the observations. To obtain data on a monthly basis, as these sensors require, researchers will rely on local collaborators.  The sensors will be deployed at an anticipated density of one per km2.
Phase II: Preparing GIS Maps Integrating Climate and Health Data (February 2016-May 2016)
Task 4. Preparing GIS Maps at Census Tract and County Level

Researchers at the Cooperative Institute for Climate and Satellites (CICS) at North Carolina State University will prepare Geographic Information Systems (GIS) maps integrating the fine-scaled climate data provided by the NRCC with health data. Esri’s ArcGIS will be used to create overlays that synthesize data records of past extreme heat and extreme precipitation events with hospitalization data and social vulnerability indices. The maps will be at the census tract or county-level scale, allowing public health officials to identify populations most vulnerable to extreme climate events.
Working closely with CDC BRACE staff in Rhode Island, Massachusetts, New Hampshire and Maine, the four pilot communities will assemble the following health information at the smallest possible unit (e.g., census block group, census tract, county) in accordance with data privacy regulations:

· health outcomes associated with climate exposures;
· known risk factors (e.g., socioeconomic factors, environmental factors, infrastructure, pre-existing health conditions); 
· at-risk populations (e.g., children, older citizens, mentally ill residents, urban residents in neighborhoods that lack green space, low-income residents, outdoor workers, and those with reduced mobility and lack of air conditioning); and
· adaptive capacity in terms of the community’s ability to reduce hazardous exposure and cope with the health consequences.
Many indicators are freely available on CDC’s National Environmental Public Health Track Network’s website. Demographic and socio-economic data for sub-populations that have known sensitivities to specific health outcomes (e.g., elderly or those living alone) are readily available with high detail from the US Census Bureau.  Researchers will join the census population data to the geographic data (e.g., census tracts, census blocks, or counties) in GIS to allow for mapping and analysis. 
Most participating state and county health departments also have access to standardized health data such as mortality records, hospitalizations, emergency room visits, emergency distress calls, or outpatient visits. These data will be used to further map populations that could be sensitive to extreme climate events. Syndromic surveillance data will be used as a surrogate data sources to measure a health outcome when the previously mentioned data are not available.  

Overlay analysis is the underlying technique of methodologies that include risk factor analysis, environmental justice screening method(s), and social or medical vulnerability indices. Once the participating communities have gathered risk factor data from existing data sources in the same geographic units (so that they can be accurately aligned), each risk factor will be divided into categories based on the underlying distribution, with the more vulnerable categories being assigned a higher score. For each geographic unit, the scores assigned to each risk factor will be tallied to create a cumulative vulnerability score or index. 
Researchers will then map these units on the basis of the cumulative vulnerability score. If health outcome data are available, the overlay analysis will be validated.  Validation will confirm whether places designated as highly vulnerable, according to a calculated index, have higher (relative) rates of morbidity or mortality for the health outcome of interest (i.e., whether the vulnerability index is congruent with actual health data). Researchers will evaluate multiple methods of validating an overlay index to determine which is most appropriate for this study, but all will require morbidity or mortality data. For example, a previous study by Reid et al. (2012), validated a heat vulnerability index using emergency department data to develop a regression model (generalized estimating equation Poisson regression) to determine the statistically significant relationship between the calculated vulnerability index and the incidence of heat-related hospitalizations. Similarly, a study in California by English et al. (2012) used emergency department data to validate a climate change vulnerability index, by comparing the average relative risk (i.e., case date) between the derived vulnerability categories.
Working closely with BRACE staff and county-level public health partners, the researchers will design easily usable maps that identify communities vulnerable to heat-related illness and to health impacts from extreme precipitation. The GIS-based mapping will merge spatial data on the determinants of health (e.g., socio-economic, environmental and biotic factors) with climate data on the historic occurrence of extreme precipitation and heat events to detail health vulnerability at a fine spatial scale (Manangan et al., 2014). This mapping will incorporate data from multiple sources such as the NRCC-derived climate data at the census-tract level; US Census Bureau census-tract data; and Federal Emergency Management Agency floodplain data. 

To help disseminate this information broadly, researchers will develop an interactive web-based mapping service using the GIS technology OpenGeo Suite. OpenGeo Suite supports in a single platform the management of datasets and deployment of maps from those data.  This software set has been successfully used to manage and publish web-mapping services by NOAA, New York City Department of Information Technology & Telecommunication, and others. In this proposal, OpenGeo Suite will be used to overlay previously distinct datasets on weather extremes and vulnerable populations within a user-friendly web-mapping environment. Additionally, the underlying data will be available for download in a shapefile format, so that health departments—regardless of their GIS capability—can access and use these files. Scientists and public health professionals will be able to customize data and maps to best serve their local community’s needs.
Data used for the mapping application will come from existing and newly developed datasets.  Specifically, health mortality data at the county level is available from the CDC Wonder Program for 1999-2011, which can be used to map the prevalence of health conditions that contribute to the risk of heat-related illness. Data describing the social determinants of health are available from the CDC/ATSDR GRASP Program, which provides already processed census-tract data of the known at-risk sub-population, as derived from US Census Bureau data.   

Task 5: Convening a Regional Community of Practice to Share Data and Strategize

Toward the end of Phase 2, project partners and other decision-makers around the Northeast will gather to evaluate the initial project findings and discuss the process of fine-scaling climate data for public health use. Project PI Julia Gold, Climate Change Program Manager for Rhode Island’s Department of Health, will help to assemble and guide this regional Community of Practice—comprising climatologists, meteorologists, emergency management personnel, and staff of public health departments and nonprofit organizations. The group will hold a day-long strategy meeting to review project data, and share strategies for predicting and managing extreme heat and precipitation events. To facilitate the ongoing exchange of ideas and resources, the Community of Practice will create a listserv.
	Tasks 1-5
	Outputs/Products
	Timeline

	1. Assess the long-term frequency of extreme heat and precipitation in four Northeast counties, integrating findings from four datasets
	Summary of inter-dataset differences given extreme event 
	September 2015-November 2015

	2. Verify interpolated data using available independent observations
	Quantification of bias in each dataset with respect to observed data
	December 2015-January 2016

	3. Install inexpensive “button” temperature sensors at all four pilot settings
	Equations describing sub-grid scale temperature variations.
	September 2015-January 2016

	4. Prepare GIS maps integrating climate data from the NRCC with social vulnerability and hospitalization data
	GIS maps at census-tract or county level that allow local climate communities of practice to identify populations most sensitive to extreme heat and precipitation
	February 2016-May 2016

	5. Convene a regional Climate & Health Community of Practice to share project data and strategize about how best to share research findings throughout the region
	Summary of a day-long meeting, shared via a new list-serve for those concerned with public health and climate in the Northeast
	May 2016


Phase III: Taking Science to the Streets (May 2016-August 2017) 
Task 6. Putting Climate-Health Maps to Work through Local Communities of Practice 

Using the maps and data aggregated in the first two project phases, targeted coastal communities in each of the four participating states will identify the populations most vulnerable to extreme heat and heavy precipitation events. Each pilot—in Providence, RI, Barnstable County, MA, Rockingham County, NH and Cumberland County, ME—will create a local “Community of Practice” (CoP) to foster local preparedness and test the best means of reaching vulnerable populations (e.g., children, senior citizens, low-income residents, urban residents and those with chronic conditions) during an extreme heat or precipitation event. CoPs typically include all those who can assist with emergency planning and outreach to at-risk populations such as emergency management personnel; public health officials; local meteorologists; weather reporters; social service agency staff; educators; and leaders of faith-based, cultural or ethnic groups. Each local CoP will convene repeatedly to design and implement a coordinated response to extreme climate events, relying on a mini-grant through this project and on technical support from the CDC BRACE Programs. 
Task 7. Developing Effective Communication Strategies and Means to Measure Success
This phase of the project will synthesize communications data from national, regional and local sources to help the four local Communities of Practice determine how to best convey critical information about extreme climate events to the populations identified as most vulnerable through the Phase 2 GIS mapping. 

Two communications professionals (one an academic communications researcher and one a specialist in climate communications--see contractors noted in the Vitae section) will conduct a regional survey (in each of the participating four states) and compile information from around the US on best practices in communications outreach before and during extreme climate events. These findings will be shared with each of the CoPs, helping guide their selection of outreach methodologies. (In Task 8, these findings will be supplemented by project data and guidance on the process undertaken by CoPs to produce a manual that other communities can use to better protect vulnerable populations from intense heat and precipitation events.)
Members of each CoP will undertake focus group discussions or a survey (such as Community Assessments for Public Health Emergency Response--CASPER) to collect firsthand information from members of the identified vulnerable groups. Topics will include:

· barriers to receiving information based on past experiences;

· preferred methods of communication;

· key spokespersons and trusted sources for public health messages;

· media usage/habits; and

· primary languages spoken.
The four Communities of Practice (CoPs) will discuss the feasibility of existing communication channels; ways to improve on those; and innovative approaches they might want to test (like the “balloon-based notification system” created in Sharon, Massachusetts that recently won the 2014 International FIRST® LEGO® League Global Innovation Award). In developing their communication plan, the CoPs will plan how best to measure and document the effectiveness of each technique they test (receiving guidance from the communications consultants). 
In their outreach to vulnerable populations, the CoPs will draw on methods and tools summarized in a new CDC manual (currently in production), Identifying At-risk Populations in an Emergency, such as the CDC Social Vulnerability Index (a free web-based tool that helps visualize population-level vulnerabilities). 
To augment the maps developed in Phase 2, the four CoPs will combine data from individual and population levels to gain a comprehensive picture of vulnerable populations. They will gather direct data through a Community Outreach Information Network (COIN) made up of trusted community leaders who can help identify and contact at-risk individuals (e.g., staff of social service agencies and Meals on Wheels, leaders of faith-based communities, migrant worker advocacy groups and home health providers). This first-hand knowledge will be supplemented by population-level statistics (such as US Census data) and data from registries--voluntary databases of those needing additional emergency response services (e.g., those having special needs, medical needs, or impaired mobility). 
Task 8.  Testing a Range of Climate Alerts and Summarizing Findings
Each of the four local CoPs will test different means of alerting residents, and assess which methods are most effective with specific populations. Results from all four communities will be summarized in a guidance manual that can be shared regionally, nationally and internationally through the Gulf of Maine Council on the Marine Environment, NOAA and CDC—helping communities select appropriate outreach methods for particular populations. This manual will include lessons from the CoPs about the planning process, recommendations for outreach to vulnerable populations, and discussion of preventive measures communities can take to mitigate health impacts from extreme events (e.g., stormwater management and urban tree planting). 
	Tasks 6-8
	Outputs/Products
	Timeline

	6. Each local Community of Practice (CoP) convenes to design a coordinated communication plan targeting vulnerable populations during extreme heat/precipitation events.  
	Identification of target populations based on maps

	May 2016-June2016

	7. Each CoP develops and implements a communication plan to test effective methods of climate alerts to these populations

	Communication plans at municipal or county scale identifying alert methods to test with specific populations
	June 2016-July 2017

	8. Assess the efficacy of tested methods; summarize and share findings from all four CoPs 
	Summary of research findings
Guidance manual
	August 2017
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D. Relevance to Climate Program Goal and CSI-Coasts Priorities 
NOAA’s NGSP encourages mitigation and adaptation efforts supported by sustained, reliable and timely climate services. The Climate Program Office works to strengthen production and delivery of climate data and information, providing tools and resources to plan and prepare for a changing climate. This proposed works directly to increase these tools and resources at local and regional levels, supporting goals and objectives of both the Climate Program Office and the NGSP. In this project, investigators and collaborators are responding to an expressed need of the coastal public health sector for GIS maps integrating climate and health data at county-level scale, and for better guidance on how best to reach vulnerable populations through targeted climate alerts. 
Project outcomes would directly support the COCA Program goal of increasing resilience among coastal communities by advancing their understanding and capacity to address the significant human health risks associated with a changing climate. Since extreme heat and extreme precipitation events pose some of the most direct health impacts for coastal populations of the Northeast, the findings of this research could offer significant benefits in terms of reduced morbidity and mortality during these events. By developing and testing tools for integrating climate and health data, and by testing targeted climate alerts, this project will build the technical capacity of coastal decision-makers to improve health outcomes during extreme weather events. The findings from this research will be readily transferable to coastal and inland communities throughout the US and beyond (with partnerships already forged to share data and findings in Canada). 
E. Project Benefits to General Public and Scientific Community 
The general public in the Northeast will benefit directly from this study as the tools and approaches being tested could help to minimize –as NOAA’s NGSP/Weather-Ready Nation Goal notes-- future “disruptions, dislocation and injuries” from extreme climate events. The Northeast has one of the nation’s most urban and aging populations, densely concentrated along the coast. Since older citizens and urban dwellers are among those most vulnerable to extreme climate events, findings from this project will be relevant to a high percentage of the region’s residents.  
Public health protection happens locally so this project targets decision-makers at the county level, giving them the support and tools needed to better protect citizens from the harmful impacts of extreme climate events. This project will provide health professionals and decision-makers in coastal communities with locally tested methods to reduce morbidity and mortality in extreme climate conditions. Through the local Communities of Practice, members of the pilot areas will help design and test the tools developed. Their active engagement in assessing climate alerts should increase the public’s awareness and response during events, strengthening the region’s climate resilience. 
The clear and accessible guidance document summarizing research findings will allow communities around the US and Canada to benefit from the experience of the four participating pilot communities. Each of these pilots will have an opportunity to use and evaluate the guidance in CDC’s Identifying At-risk Populations in an Emergency (currently in publication). Their findings will help extend the utility of that tool, providing more specific recommendations about targeted climate alerts.

The scientific community will benefit from research into the best means to integrate climate data for use by public-health officials at the county scale. As outlined in the Data/Information Sharing Plan, findings from this research will be disseminated through scientific publications, the NRCC and CDC websites, and through direct engagement with regional and state-level health sector stakeholders through NOAA’s regional climate services networks.
F. Evaluation and Assessment 
For work completed in the first two phases of the project, researchers will receive direct feedback from project partners in the public health community and from participating climatologists. Results of the project (summarizing dataset differences and within-grid variation of temperature/precipitation) will also be reviewed by peers, prior to publication in scientific reports/journals. 
In the third phase of the project, the participating CoP representatives will help administer post-event surveys and hold focus groups with vulnerable populations to determine how they received notice of the heat or precipitation event. The communications researchers will complete phone interviews with agency staff who work most closely with the affected populations to gather additional data on the timeliness and effectiveness of different communication strategies. Researchers will compile findings from all four pilot communities and identify patterns within the data that might help identify which methods are most effective with particular populations.
V. Data/Information Sharing Plan

All data compiled by the NRCC and CICS as part of this project, once peer-reviewed and edited, will be shared through the NRCC and CDC/BRACE websites in a format readily accessed and downloaded by site visitors. The guidance document prepared in the final phase of this project will be widely circulated as a downloadable PDF, available on the website of CDC’s BRACE Program and the Gulf of Maine Council on the Marine Environment’s Climate Network. Both of these sites can be readily accessed there with no user restrictions. Additionally, NOAA’s Regional Climate Services Director and her NOAA partner networks will engage regional stakeholders in reviewing and disseminating these results. . Results obtained from surveys and findings from pilot communities will also be disseminated through peer-reviewed journal
VI. Budget Justification 


Below you will find 2 tables. The first is a total itemized budget per SF 424-A categories for the two-year grant. The second table shows a detailed, itemized budget for year one and year two. In addition, a project support description and supplemental budget narrative is included.

Table 1. Total Itemized Budget per NOAA Form 424-A Categories

Note: As shown in the SF424A form, all NOAA funds are in the contractual lines.
	Object Class Categories
	Federal Funding Year 1
	Federal Funding Year 2
	Total

	a. Personnel
	0
	0
	0

	b. Fringe Benefits
	0
	0
	0

	c. Travel
	0
	0
	0

	d. Equipment
	0
	0
	0

	e. Supplies
	0
	0
	0

	f. Contractual
	$149,789
	$117,549
	$267,338

	g. Construction
	0
	0
	0

	h. Other
	0
	0
	0

	i. Total Direct Charges
	$149,789
	$117,549
	$267,338

	j. Indirect Charges
	0
	0
	0

	k. TOTALS
	$149,789
	$117,549
	$267,338


Table 2. Detailed, Itemized Budget for Year One and Year Two 

	
	Total Year 1
	Total Year 2

	Phase I: Scaling Climate Data for Public Health Use
	Year 1 Research: $54,769 Cornell University (Contractual)

	$54,769


	$00.00



	Phase II: Preparing GIS Maps Integrating Climate and Health Data
	Year 1 Research: $24,520 North Carolina State University (Contractual)


	$24,520
	$00.00

	Phase III: Taking Science to the Streets
	Year 1: 

$27,000 Local Community of Practice (CoP) Project Funding (Contractual)

$10,000 – M. Schauffler (Contractual)

$4,500 L. Lindenfeld (Contractual)

$6,000 Regional CoP Meeting (Contractual)

Year 2: 

$60,000 Local CoP project funding (Contractual)

$25,500  M. Schauffler (Contractual)

$8,000 L. Lindenfeld (Contractual)

$5,000 Waterview Consulting manual layout and design

(Contractual)

$1,000 Yellahoose, LLC information technology services 

(Contractual)
	$47,500


	$99,500



	                                 Tasking Sub-Total
	$126,789
	$99,500

	Administration & Management
	Grant, contractual and fiscal management (Contractual) 
	$23,000


	$18,049

	Total Request
	$149,789
	$117,549


Supplemental Budget Narrative on Use of NOAA Funds and In-Kind Support:

In-Kind Support:

Partners in the project will be contributing significant in-kind over the two-year project. While this section does not document all in-kind, the list below shows the value by partners with a major time commitment:

Arthur T. DeGaetano, Northeast Regional Climate Center Director


$18,673

Julia Gold, Rhode Island Climate Change Program Manager


$11,611
Jane Horton, Public Health Analyst, Centers for Disease Control and Prevention
$10,432
Ellen Mecray, NOAA Regional Climate Services Director - Eastern Region 
$12,500






Total of Major In-kind Contributions:            $53,216

Phase I: Scaling Climate Data for Public Health Use (Contractual)

Year 1
This task will be carried out by the Northeast Regional Climate Center at Cornell University. The lead PI, Arthur T. DeGaetano, Ph.D., will be responsible for the overall administration and direction of Phase I of the project and will make two trips to the participating coastal areas. In addition he will supervise the research support specialist (to be determined) and purchase and deploy temperature sensors as described below. Funds to Cornell University will be provided from GOMA as contractual funds (f. Contractual in Object Class Category). Once funds have been sub-contracted, Cornell will have the following expenses.
	Cornell University Expense Detail Per

Federal Object Class Categories
	Year 1

	a. Personnel - Research Support Specialist Salary 
	$20,608

	b. Fringe Benefits - Research Support Specialist Fringe
	$11,604

	c. Travel - 2 trips to Rhode Island + surrounding coastal areas*
	$2,000

	d. Equipment
	0

	e. Supplies - Button Temperature Sensors 60 at $18.72
	$1,123

	f. Contractual
	0

	g. Construction
	0

	h. Other
	0

	i. Total Direct Charges
	$35,335

	j. Indirect Charges (based on Federally NICRA rate)
	$19,434

	k. TOTALS
	$54,769


* Domestic Travel detail: The calculations using federal per diem rates for two trips to Providence, RI and side trips to MA is: Two trips to Providence by car with 2/3 nights in hotel for each. 680 miles round trip per trip = 1,360 miles total @.56/mile = $762; Travel to other coastal areas (Massachusetts) while in Providence 290 miles @.56 = $162: 5 hotel nights at $130/night = $650; per diem @71/day x7 days = $426. Total is $2,000.

Phase II: Preparing GIS Maps Integrating Climate and Health Data (Contractual)
Year 1 

Researchers at the Cooperative Institute for Climate and Satellites at North Carolina State University (NCSU) will complete this phase of the project. Jesse Bell, Ph.D., as a PI will coordinate this phase of the project and oversee a student assistant. Funds to NCSU will be provided from GOMA as contractual funds (f. Contractual in Object Class Category). Once funds have been sub-contracted, NCSU will have the following expenses.

	NCSU Expense Detail Per

Federal Object Class Categories
	Year 1

	a. Personnel – Jesse Bell, Ph.D. Salary  = $6,444

Assistant/Additional Researcher Salary = $7,200
	$13,644

	b. Fringe -  Benefits - Jesse Bell, Ph.D. Fringe = $1,933

Assistant/Additional Researcher Fringe = $608
	$2,541

	c. Travel 
	0

	d. Equipment
	0

	e. Supplies 
	0

	f. Contractual 
	0

	g. Construction
	0

	h. Other
	0

	i. Total Direct Charges (based on Federally NICRA rate)
	$16,185

	j. Indirect Charges
	$8,335

	k. TOTALS
	$24,520


Phase III: Taking Science to the Streets (Contractual)

Year 1: 

· Local project funding (Contractual): each of the four participating local Communities of Practice (CoPs) will receive a $6,750 mini-grant in the project’s first year to assist in surveys of vulnerable populations, identify potential means of alerting these groups, and set up the structure needed to test these potential alert methods. $27,000

· Marina Schauffler, Ph.D., Climate Network Coordinator for the Gulf of Maine Council (Contractual), will coordinate the work of all project partners, undertake the research into and surveys of best practices in climate alert communications, and facilitate the strategic communications planning of the four local CoPs. $10,000
· Regional Community of Practice Meeting (Contractual): Members of a regional climate and health Community of Practice (involving project partners, emergency managers, public health staff, climatologists and meteorologists) will receive meeting participation stipends (except federal employees unless pre-approved by NOAA) to attend a strategic planning session discussing findings from the first phase of research and the best means to integrate climate and health data and structure targeted climate alerts in the second and third phases. $6,000

· Laura Lindenfeld, Ph.D. (Contractual), a communications researcher, will help develop the initial surveys, review findings, and guide the four local CoPs in setting up the applied research testing the efficacy of different climate alert methods so they obtain valid and transferable results. $4,500

Year 2: 

· Local project funding (Contractual): each of the four local Communities of Practice (CoPs) will receive a $15,000 mini-grant in the project’s second year to extend their outreach to vulnerable populations; implement targeted climate alerts; conduct post-event surveys and focus groups; hold local community of practice meetings; and provide project data for researcher Laura Lindenfeld to synthesize. $60,000

· Marina Schauffler, Ph.D., Climate Network Coordinator for the Gulf of Maine Council (Contractual), will coordinate the work of all project partners; share research findings from Year 1 with the CoPs; facilitate their strategic communications planning; coordinate among the CoPs to ensure testing of a broad array of alert methods; interview CoPs participants and local partners on the timeliness and effectiveness of different communication methods with identified populations; and synthesize the experience of the four pilot CoPs and the research findings of Laura Lindenfeld into a summary guidance manual. $25,500 

· Communications researcher Laura Lindenfeld, Ph. D., (Contractual) will review and summarize the research findings from the four local CoPs, documenting the climate alert methods that proved most successful in reaching identified populations and participate in local community of practice meetings as needed. $8,000

· Peter Taylor of Waterview Consulting (Contractual) will design and produce the guidance manual for online distribution. $5,000

· James Cradock of Yellahoose, LLC (Contractual) will provide Information Technology Services to assist in sharing data from the project and widely distributing the guidance manual. $1,000

Administration and Management (Contractual):  The recipient of this award, the Association of US Delegates to the Gulf of Maine Council on the Marine Environment, is a 501 (c) (3) non-profit organization with extensive experience managing grants involving multiple partners. It will receive this grant in its entirety and will be responsible for all reporting, final completion and closeout procedures. Contractual costs for the Executive Director and Finance manager are outlined below. In addition, the Association will coordinate this project with other programs and activities of the Gulf of Maine Council and other project partners. Over the last five years, the Association has received and managed more than $3.5 million from NOAA. Each year, an independent A133 audit is completed and there have never been any findings.

Executive Director to provide Management and Administration services including:

· Manage all communications with the lead contact and funding agency throughout the grant period to ensure the adequate and proper completion of all tasks and deliverables outlined within the scope of the project. 

· Oversee contractor scopes of work and contract management, compliance with project budget, financial management, compliance with funding agency requirements, internal control and USGOMA policy, practices and agreements. 

· Coordinate contract preparation in accordance with the Technical Objectives, code invoices, and prepare reports (with information from contractors) and coordinate submittal. 

· Maintain US Association Board of Directors Membership and compliance with 501(c) 3 requirements.

Finance Manager to provide Accounting and Administration services including: 

· Deliverables include billing, invoicing, banking, writing checks, drawdown procedures & contracting tasks. 

· Includes the accounting required to manage and account for all costs associated with this project and all required documentation within the grant file in preparation for yearly compliance and audit requirements. 

· Includes preparation of budgets, financial reports, grant summary reports, record retention, preparation and execution of sub-award and contractor contracts. Additionally includes the required financial reports and close out procedures.

VII. Federal Budget Forms

Please see attached SF424 and SF424A.

VIII. Indirect Costs

There are no indirect costs for this proposal. All costs are direct costs.

IX. Vitae
VITAE (Lead Principal Investigator)

Arthur T. DeGaetano

1119 Bradfield Hall, Cornell University

Ithaca, NY 14850
atd2@ cornell.eduPRIVATE 
607-255-0385

EDUCATION

B.S., Meteorology. Rutgers University, 1984

M.S., Meteorology. Rutgers University, 1986

Ph.D., Interdisciplinary. Rutgers University, 1989

Professional Experience

2004–Present Professor, Cornell University, Department of Earth and Atmospheric Sciences and Director, Northeast Regional Climate Center

2001-2004  Associate Professor, Cornell University, Department of Earth and Atmospheric Sciences and Director, Northeast Regional Climate Center
1996-2001  Sr. Research Associate, Northeast Regional Climate Center, Cornell University

1991-1996  Research Associate, Northeast Regional Climate Center, Cornell University

1989-1991 Assistant Professor, Department of Meteorology, South Dakota School of Mines and Technology

RELEVENT PUBLICATIONS

Tryhorn, L. and A.T. DeGaetano, 2011: A comparison of techniques for downscaling extreme precipitation over the Northeastern United States, International Journal of Climatology, 31, 1975–1989

DeGaetano, A.T.  2009: Time-dependent changes in extreme precipitation return period amounts in the continental United States, J. Applied Meteorology and Climatology, 48, 2086-2099. 

A.T. DeGaetano and B.N. Belcher, 2007: Spatial Interpolation of Daily Maximum and Minimum Air Temperature Based on Meteorological Model Analyses and Independent Observations, J. Applied Meteorology and Climatology, 46, 1981–1992.

DeGaetano, A.T. and D.S. Wilks, 2009: Radar-guided interpolation of climatological precipitation data, International Journal of Climatology, 29, 185-196.
Rosenzweig, C., W. Solecki, A. DeGaetano, M. O'Grady, S. Hassol, and P. Grabhorn (Eds.), 2011: Responding to Climate Change in New York State: The ClimAID Integrated Assessment for Effective Climate Change Adaptation: Technical Report. NYSERDA Report 11-18. New York State Energy Research and Development Authority.

RECENT PUBLICATIONS (Last 3 years)
Collins, M.J., J.P. Kirk, J. Pettit, A.T. DeGaetano, M.S. McCown, T.C. Peterson, T.N. Means and X. Zhang, 2014: Annual floods in New England (USA) and Atlantic Canada: synoptic climatology and generating mechanisms, Physical Geography, 1-25.

Vose, R.S., A. T. DeGaetano, and multiple co-authors, 2013: Monitoring and understanding changes in extremes: Extratropical storms, winds, and waves. Bulletin of the American Meteorological Society, published online doi: http://dx.doi.org/10.1175/BAMS-D-12-00162.1
Fuka, D.R., M.T. Walter, C. MacAlister, A.T. Degaetano, T.S. Steenhuis, Z.M. Easton, 2013: Using the Climate Forecast System Reanalysis as weather input data for watershed models. Hydrological Processes [doi: 10.1002/hyp.10073] (online Oct. 7, 2013) (in press)

DeGaetano, A.T. and C. M. Castellano, 2013: Recent and Future Changes in Extreme Rainfall in the Catskills Region of New York,  Annals of the New York Academy of Sciences, 1298(1), 43-51
Kunkel, K.E, L.E. Stevens, S.E. Stevens, L. Sun, E. Janssen, D. Wuebbles, J. Rennells, A. DeGaetano, and J.G. Dobson, 2013: Part 1. Climate of the Northeast U.S., NOAA Technical Report NESDIS 142-1, 80 pp.
Tryhorn, L. and A.T. DeGaetano, 2012: A methodology for statistically downscaling seasonal snow cover characteristics over the Northeastern United States, International Journal of Climatology, DOI: 10.1002/joc.3626
Beier, C.M., S.A. Signell, A. Luttman, and A. T. DeGaetano, 2012: High-resolution climate change mapping with gridded historical climate products Landscape Ecology: 27(3), 327-342.

Brown, P.J. and  A.T. DeGaetano, 2012: Trends in U.S. surface humidity, 1930 – 2010. J. Appl. Meteorol and Climatol, doi: http://dx.doi.org/10.1175/JAMC-D-12-035.1
Baughman, E., A. Gnanadesikan, A. DeGaetano and A. Adcroft, 2012: Investigation of the surface and circulation impacts of cloud brightening geoengineering, J. Climate, doi: http://dx.doi.org/10.1175/JCLI-D-11-00282.1
Bernhardt, J and A.T. DeGaetano, 2012: Meteorological factors affecting the speed of movement and related impacts of extratropical cyclones along the U.S. east coast. Natural Hazards, 1-10. doi:10.1007/s11069-011-0078
Nguyen, Leon T., Arthur T. DeGaetano, 2012: A Climatology of 500-hPa Closed Lows and Associated Precipitation in the Northeastern United States. J. Appl. Meteor. Climatol., 51, 3–15.

Field of Specialization
Dr. DeGaetano is the Director for the Northeast Regional Climate Center (NRCC), which is one of six federally funded Regional Climate Centers, whose mission is to facilitate and enhance the collection, dissemination and use of climate data, as well as to monitor and assess climatic conditions and impacts in the twelve-state, northeastern region of the United States. Dr. DeGaetano’s research focuses on applications of climate data and the development and dissemination of methods and data sets that provide climatological information to decision-makers in a variety of fields. Dr. DeGaetano has also serves as Climate editor of the Bulletin of the American Meteorological Society.

VITAE (Co-Principal Investigators)

Jesse Eugene Bell, Ph.D.

Cooperative Institute for Climate and Satellites
North Carolina State University

151 Patton Ave.

Asheville, NC 28801

jesse@cicsnc.org
Education
2004-2009
Ph.D., Plant Biology, University of Oklahoma, Norman, OK

1999-2003
B.S., Biology, Emporia State University, Emporia, KS

Experience

CICS-NC and NOAA’s National Climate Data Center, Research Associate. October 2010 – Present

Emory University Department of Environmental Health, Adjunct Assistant Professor. September 2013 - Present

CNCEH, Centers for Disease Control and Prevention, Climate Science Advisor, Climate and Health Program. July 2013 - Present 

Relevant Publications (those related to climate /mapping in previous three years listed first)
Bilotta R., J.E. Bell, E. Shepherd, & A. Arguez. Calculation and evaluation of an air-freezing index for the 1981-2010 climate normal period in the coterminous United States. Journal of Applied Meteorology and Climatology. Accepted 
Bell, J.E., M.A. Palecki, C.B. Baker, W. Collins, J.H. Lawrimore, R.D. Leeper, M.E. Hall, J. Kochendorfer, T.P. Meyers, T. Wilson, & H.J. Diamond. 2013. US Climate Reference Network soil moisture and temperature observations. Journal of Hydrometeorology, 14, 977-988

Diamond, H.J., T.R. Karl, M.A. Palecki, C.B. Baker, J.E. Bell, R.D. Leeper, D.R. Easterling, J.H. Lawrimore, T.P. Meyer, M.R. Helfert, G. Goodge, & P.W. Thorne. 2013. U.S. Climate Reference Network after One Decade of Operations: Status and Assessment. Bull. Amer. Meteor. Soc., 94, 485-498
Palecki, M.A., & J.E. Bell. 2013. U. S. Climate Reference Network: soil moisture variability and uncertainty. Vadose Zone Journal. doi:10.2136/v2j2012.0158
Yang, Y., J. Fang, P.A. Fay, J.E. Bell, & C. Ji. 2010. Rain use efficiency across a precipitation gradient on the Tibetan Plateau. Geophysical Research Letters, 37, L15702, doi:10.1029/2010GL043920.
Bell, J. E., E. Weng, & Y. Luo. 2010. Ecohydrological responses to multifactor global change in a tallgrass prairie: a modeling analysis. JGR - Biogeosciences, 115, G04042, doi:10.1029/2009JG001120.
Bell, J.E., R. Sherry, & Y. Luo. 2010. Changes in soil water dynamics due to variation in precipitation and temperature: An ecohydrological analysis in a tallgrass prairie, Water Resources Research, 46, WO3523, doi:10.1029/2009WR007908.
Julia L. Gold

Rhode Island Department of Health

3 Capitol Hill, Room 206

Providence, RI 02908
 Julia.Gold@health.ri.gov

401-222-7746

Education
Tufts University, MA in Urban and Environmental Policy and Planning, 2009

Brown University, BA (Honors) in American Civilization, 2006

Professional Experience

Rhode Island Dept. of Health, Climate Change Program Manager, Providence, RI, April 2013–Present. Program Manager for the Public Health and Climate Change BRACE (Building Resilience Against Climate Effects) grant.

Bristol Community College: The Green Center, Director, Fall River, MA, March 2010–January 2012. Developed the Green Center and managed all green jobs and sustainability programs. Provided workforce development training in topics including renewable energy, home weatherization, work readiness, and sustainability education. Hired and supervised faculty and staff. Managed approximately $800,000 in federal and state grants. 

Massachusetts Municipal Association, Energy Workshop Coordinator, Boston, MA, October 2009–March 2010. Coordinated and oversaw the home energy efficiency workshops throughout the state of MA. Responsibilities included scheduling workshops, municipal press and outreach, program marketing, and graphic design.

Tohn Environmental Strategies, Consultant, Boston, MA, June 2009–October 2009.
Collaborated with principal consultant on research, development, and writing of a green maintenance and operations manual for Winn Development, a national affordable housing property manager.  
Publications and Reports

Hollander, Justin, Niall Kirkwood, Julia Gold. Principles of Brownfield Regeneration: Clean-up, design, and re-use of derelict land. Washington, DC: Island Press, 2010. Korean Translation, 
Daega Publishing Co., Seoul, Korea, 2011. Chinese Translation, China Architecture and Building Press Inc., Beijing, China, 2014.

Gold, Julia. Community Gardening and Urban Agriculture: A Guide to Land Acquisition and Long Term Planning. The Southside Community Land Trust, Providence, RI, 2008. 

Anderson, Sam, Soichiro Nakahashi, Chrissy Ungaro, Julia Gold. Creating a Model Village Center: Strategies for Success. Vanasse Hangen Brustlin, Watertown, MA, 2008.

VITAE (Lead Principal Investigator—Institutional Representative)

Cynthia E. Krum

Krum-Steele Consulting

52 Center Street

Portland, ME 04101
ckrum@gulfofmaine.org

207-653-0494
Experience Synopsis:


Has served since 2002 as Executive Director of the Association of U.S. Delegates to the Gulf of Maine Council on the Marine Environment, a nonprofit that supports the activities of the international Gulf of Maine Council on the Marine Environment (GOMC). Manages all GOMA’s operations, providing business, financial and fund development oversight for up to $2,000,000 annual operating budget. Oversees contract management (up to 25 contractors) and grant management (up to 50 grantees) to carry out Council-directed initiatives and annual work plan. Coordinates GOMA Board of Directors business and works in collaboration with GOMC project leads to prepare applications and reports. Previous experience includes environmental consultant roles in training/facilitation, meeting planning, market analyses/needs assessments and curriculum/report development. Holds an MS in Environmental Studies. 
Contractor Credentials 
Laura Lindenfeld, Ph.D.
31 Norway Road
Bangor, ME 04401
207-262-9014
Experience Synopsis:
Research focuses on environmental communications related to community engagement, collaborative partnerships and sustainability science. Helped lead Maine’s Sustainability Solutions Initiative, which develops and tests strategies for collaborating with stakeholders and communities and seeks to understand how these “knowledge-to-action” (KtoA) strategies can help create solutions to pressing sustainability problems. Serves as Associate Editor of Environmental Communication. Holds a PhD from University of California, Davis and an MA from Rheinische Friedrich-Wilhelms-Universitat in Germany. Further details and recent publications online at http://mcspolicycenter.umaine.edu/files/2013/04/Lindenfeld-CV-7.12.pdf. 
F. Marina Schauffler, Ph.D.
Gulf of Maine Council on the Marine Environment
P.O. Box 6063
Falmouth, ME 04015
marina@gulfofmaine.org
207-236-8191

Experience Synopsis

Serves as Coordinator of the Gulf of Maine Council on the Marine Environment’s Climate Network and as an independent communications consultant. Worked previously as a Senior Planner at the Maine Coastal Program and as a Communications Coordinator with a coastal-focused land conservation organization. More than 20 years’ experience coordinating communications and public outreach for environmental agencies and organizations in the Northeast. Published author of numerous articles, booklets and a book, Turning to Earth (University of Virginia Press, 2003). Holds an MA in Creative Nonfiction Writing and a Ph.D. in Natural Resources.  

Additional Project Partners 
· Ellen Mecray, NOAA Regional Climate Services Director, Eastern Region
· Jane Horton, Public Health Analyst, Centers for Disease Control and Prevention 
· W.S. (Bill) Appleby, Meteorological Service of Canada, Environment Canada 
· Matthew Callihane, Climate and Public Health Program Director, New Hampshire Department of Health and Human Services
· Marc Nascarella, Director of Environmental Toxicology, Bureau of Environmental Health, Massachusetts Department of Public Health
· Rebecca Matusovich, Cumberland County (Maine) Public Health Liaison
· Jane Coolidge, Public Health Emergency Preparedness Planner, Maine CDC

· Peter Gaynor, Providence (Rhode Island) Emergency Management Agency
X. Current and Pending Federal Support

Current:
	NAME

(List/PD #1 first)


	SUPPORTING AGENCY AND AGENCY ACTIVE AWARD/PENDING PROPOSAL NUMBER
	TOTAL $ AMOUNT
	EFFECTIVE AND EXPIRATION DATES
	% OF TIME COMMITTED
	TITLE OF PROJECT

	DeGaetano, A.
	DoC -NOAA

(EA133E07CN0090)
	$1,268,164
	10/1/2013-

3/31/2015


	10%


	Regional Climate Center Support:  The Northeast Regional Climate Center

	DeGaetano, A.


	Hatch -Federal Formula Funds


	$8,500


	10/1/2009-9/30/2015


	1%


	Operation of the Aurora NADP Site



	DeGaetano, A.
	Hatch -Federal Formula Funds


	$55,700


	10/1/2013-9/30/2015


	1%


	Development of  Web-based  Frost Risk Decision Tools for Tree Fruit Crops in a Changing Climate 

	DeGaetano, A. and multiple others


	NY State Energy Research and Development Authority (NYSERDA) 31648A
	$299,998


	11/1/2013-10/31/2016


	5%


	Establishment of a New York Climate Change Science Clearinghouse (NYSCC)

	DeGaetano, A.


	NY State Energy Research and Development Authority (NYSERDA) 28257
	$147,000


	9/1/2012-10/30/2015


	5%


	Projections of future rainfall intensity duration curves for the state of New York in a changing climate




	Bell, J.

	Centers for Disease Control and Prevention

	$38,662
	September 2014-present

	50%

	Intergovernmental Personnel Act

agreement



	Gold, J.

	Centers for Disease Control and Prevention
5UE1EH001040-03
	$237,500 per year (originally awarded $250,000, but funding cuts occurred in Y2 and Y3. Y4 pending)


	8/1/14-2/1/16
	87.5%

	Rhode Island Health and Climate Change Project


	Gold, J. 

	Hurricane Sandy CDBG - Disaster Recovery - CFDA# 14.269  

HUD Grant# B-13-DS-44-0001


	$150,000

	9/30/12-9/29/16
	12.5%

	Rhode Island Community Development Block Grant- The Senior Resiliency Project



Pending:
	Bell, J. 

	NASA Earth Science Applications: Health and Air Quality
NNH13ZDA001N-HEALTH
	$423,735 over three years 


	submitted April 2014

	25%
	Soil Moisture Index Product for the CDC National Environmental Public Health Tracking Network



XI. DUNS Number

The DUNS number for the Association of US Delegates to the Gulf of Maine Council on the Marine Environment is 009-418-158.

XII. NEPA

All activities supported with this grant are for research, planning, pilot programs. No funds from this grant will support construction activities or otherwise directly impact the environment. We will respond to any NOAA requests for NEPA information if required.

Appendix A
Letters of Support:
· Office of Senator Sheldon Whitehouse, Rhode Island (sent to NOAA separately per Senate Office protocol)
· George Luber, Ph.D., Associate Director for Climate Change, CDC Climate and Health Program
· Ellen Mecray, Director of Regional Climate Services, NOAA-Eastern Region
· Janet Coit, Director, Rhode Island Department of Environmental Management 
· Toho Soma, Chair, Cumberland District Public Health Council (Maine) 
· Sean O’Brien, Emergency Preparedness Coordinator, Barnstable County (Massachusetts) Regional Emergency Planning Committee

· Cornell University Office of Sponsored Programs 
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