
Year in 
Review
September 2021 marked the beginning of the second five-year grant from 

the National Oceanic and Atmospheric Administration (NOAA) for the Mid-

Atlantic Regional Integrated Sciences and Assessments (MARISA) program. 

In this new phase of MARISA, we are building on experience gained, 

partnerships forged, and progress made to address an overarching question: 

How can we best support communities in the Mid-Atlantic region to leverage 

actionable climate science to make informed decisions about building 

resilience?

MARISA’s objectives are to
1. assess and address the climate-sensitive needs of vulnerable communities in the region 

2. advance capabilities for community adaptation planning through coproduction of data, 
information, and tools 

3. build workforce capacity through robust engagement of diverse students and partners 

4. evaluate program impacts, particularly in socially vulnerable communities.  

Our support for regional climate adaptation activities is complemented by research and out-
reach focused in three geographic areas: Baltimore, Maryland; Pittsburgh, Pennsylvania; and the 
rural coastal communities of Virginia. 

Common among these three geographic areas are the challenges of stormwater management, 
rising temperatures, and social inequality. Inequality leads to many of the greatest impacts of a 
changing climate falling disproportionately on low-income communities, communities of color, 
and other frontline communities. In Year 6 of MARISA, we took steps in each area to engage 
with community-based organizations and local governments to improve understanding of 
vulnerabilities and response actions and to help relieve the disproportionate burden on these 
frontline communities. 



New Areas of Focus and Partnerships
Baltimore
This year, we started a new MARISA project in Baltimore, Equity-
Informed, Multi-Objective Analysis and Planning for Green 
Infrastructure. Two climate extremes that impose large and 
inequitable burdens in Baltimore are heat waves and flooding 
from extreme precipitation.1  Baltimore also faces the combined 
challenges of increased climate extremes, aging infrastructure, 
vulnerable populations, persistent environmental injustices, and 
limited budgets. The new project was designed to inform and answer 
research questions on how to meet multiple climate objectives 
through the use of green infrastructure while using an equity lens 
that counteracts existing vulnerability patterns. 

This year, MARISA team members from Johns Hopkins University 
and Morgan State University began to monitor heat and air quality 
and engage with residents and stakeholders in two neighborhoods: 
Broadway East and Old Goucher, both of which are underserved 
neighborhoods. The project team continues to build partnerships and 
collect data as it lays the groundwork for future actions and impacts.

In addition, the team provided heat maps and other climate data 
materials to the Baltimore Office of Sustainability for its Climate 
Action Plan outreach activities.

Rural Coastal Virginia
Year 6 also saw the start of the project Coastal Flooding: Primary 
and Secondary Impacts in Rural Communities, which was designed 
to enhance rural adaptation efforts in coastal Virginia by improving 
understanding of the changing geospatial patterns of the impacts 
of sea level rise. Virginia has one of the highest rates of sea level 
rise on the Atlantic coast, leading to an increase in flooding events.2  
Furthermore, sea level rise is raising groundwater levels in coastal 
areas, which affects the septic systems and private wells that are 
common in the region. As sea level rise accelerates, failing wells 
and septic systems and increased flooding will increasingly become 
significant stressors for individual property owners and businesses 
and might force some to retreat from the coastline. This project is 
intended to build understanding of resilience awareness in rural 
coastal areas in Virginia through assessments of rural-specific risk 
that can be used to address vulnerabilities.

This year, MARISA team members from the Virginia Institute of 
Marine Science began building a data-intensive index for the entire 
Coastal Plain of Virginia that can be used by rural localities and 
tribal governments to understand the sea level risk to their private 
and public infrastructure. The intent of this index is to increase local 
knowledge of climate impacts in an adaptation-focused framework. 

1 Christoph Aubrecht and Dilek Özceylan, “Identification of Heat Risk Patterns in 
the U.S. National Capital Region by Integrating Heat Stress and Related Vulnerability,” 
Environment International, Vol. 56, June 2013
2 John D. Boon, Molly Mitchell, Jon Derek Loftis, and David L. Malmquist, 
Anthropocene Sea Level Change: A History of Recent Trends Observed in the U.S. East, 
Gulf and West Coast Regions, Williamsburg, Va.: William & Mary, Virginia Institute 
of Marine Science, Special Report No. 467 in Applied Marine Science and Ocean 
Engineering, 2018

Pittsburgh
Year 6 of MARISA also marked the beginning of two projects in 
Pittsburgh that are focused on addressing the interconnected 
challenges of stormwater management and flood risk perceptions 
and responses. Managing stormwater runoff from heavy rainfall 
in Pittsburgh is a growing challenge, and climate change is an 
important driver of increased rainfall volumes.3  

One of the projects, called Integrated Modeling and Decision Support 
for Stormwater Managers, is intended to develop a replicable process 
to incorporate global climate information into actionable local 
resilience strategies. This is needed because global climate models 
do not have high enough spatial and temporal resolution to support 
community-level planning and decisionmaking. 4 

This year, MARISA team members from Carnegie Mellon University, 
the Water Institute, and the RAND Corporation partnered with 
the Pittsburgh Water and Sewer Authority to install additional 
stormwater flow sensors in the Negley Run watershed. These sensors 
are being used to calibrate and validate the project team’s flood 
models, which are under development. The team also deepened 
its collaboration with the 
Negley Run Watershed Task 
Force, made up of community 
and local leaders, which will 
continue over the coming 
years. In addition, the project 
data were used to inform 
the Pittsburgh Water and 
Sewer Authority’s efforts to 
implement its first ever stormwater fee.

The other MARISA project in Pittsburgh is Climate Adaptation in 
Disinvested Urban Areas: Assessing and Addressing Health and 
Social Impacts of Flooding, which is focused on understanding 
perceptions of flood risk and residential climate information needs to 
inform the successful implementation of climate adaptation activities 
in the Larimer and Homewood neighborhoods in the Negley 
Run watershed. This project is intended to assess how the lived 
experiences of residents influence their flood risk responses. This 
important new area of work for MARISA is focused on understanding 
community experiences of flooding and determining how to establish 
more-meaningful connections between community members and 
decisionmakers. This year, MARISA team members from RAND 
established partnerships with community groups, including the 
Negley Run Watershed Task Force, Homewood Children’s Village, 
and the Black Environmental Collective, and began interviewing 
residents and community groups.

3  E. M. Fischer and R. Knutti, “Anthropogenic Contribution to Global Occurrence 
of Heavy-Precipitation and High-Temperature Extremes,” Nature Climate Change, 
Vol. 5, No. 6, June 2015
4 Mikhail V. Chester, B. Shane Underwood, and Constantine Samaras, “Keeping 
Infrastructure Reliable Under Climate Uncertainty,” Nature Climate Change, Vol. 10, 
June 2020.



Top Accomplishments 
Intensity-Duration-
Frequency Curve  
Data Tool
The MARISA Intensity-Duration-Frequency 
(IDF) Curve Data Tool was publicly 
released in May 2021. MARISA team 
members have thus far conducted seven 
briefings about the tool to regional 
and national audiences, reaching more 
than 500 individuals. A recent survey by 
the Chesapeake Stormwater Network 
identified 15 organizations across the Chesapeake Bay watershed 
that are incorporating information from the tool into their planning 
and design work. For example, the Maryland Department of the 
Environment (MDE) recently issued a report referencing the projected 
IDF curves as part of a new Maryland statute that requires MDE to 
report on the most-recent precipitation data available and update its 
stormwater management standards accordingly.5 

MARISA received additional funding from NOAA to develop a 
short monograph describing use cases from the region to show 
other entities in the region how they might use the data for their 
own needs. MARISA team members are currently working with 
the Chesapeake Stormwater Network to interview individuals 
at organizations that have used the online tool so that they can 
understand how these organizations have applied it and the 
challenges they have experienced.

Climate and Hazard 
Mitigation Planning Tool
Over the past two years, MARISA team members from RAND 
and Cornell University have worked with the Urban Sustainability 
Directors Network and members of the Regional Integrated Sciences 
and Assessments (RISA) teams in the Great Lakes and the Carolinas 
to develop a tool, the Climate and Hazard Mitigation Planning 
(CHaMP) tool, that is intended to make it easier for local and 
regional planners, emergency managers, and others to incorporate 
historical and future projected climate information into their planning 
processes and documents. An initial version of this tool was posted 
online in 2021.  

This year, the cross-RISA team focused on obtaining stakeholder 
and community partner input on the initial version of the web-based 
tool, and this input has been instrumental in setting our priorities 
for the tool’s development and refinement. Several features were 
added or adjusted, including the ability to download the data from 
any graph in the tool. A report detailing the tool’s data and features 
and the team’s coproduction process is undergoing the peer-review 
and quality-assurance processes within RAND. In addition, MARISA 
team members have given several presentations on the CHaMP tool, 
reaching hundreds of potential users in the process. 

5 Maryland Department of the Environment, Advancing Stormwater Resiliency in 
Maryland (A-StoRM): Maryland’s Stormwater Management Climate Change Action 
Plan: FY 2021 Data, Baltimore, Md., 2021.



v

CP-A386 -1

Design: Rick Penn-Kraus. Photo credits: Page 1: Steve Droter/Chesapeake Bay Program; page 2: sky: Will Parson/Chesapeake Bay 
Program; road closure: Photo by Jordan R. Fischbach; page 3: Skyler Ballard/Chesapeake Bay Program; page 4: flooding: Matt Rath/
Chesapeake Bay Program; website icon: The Noun Project.

Community Climate 
Outlooks
In Year 6, MARISA team members at Pennsylvania State University 
and the Virginia Institute of Marine Science, including MARISA’s 
Coastal Climate Extension Specialist, continued the development of the 
Community Climate Outlooks. These are two-page informational sheets 
intended to educate, motivate, and inform citizens, decisionmakers, and 
other stakeholders about projected climate change and its impacts in 
their communities. The Outlooks were expanded to include all counties in 
Virginia, Maryland, Delaware, and Pennsylvania. MARISA team members 
sought feedback from more than 22 individuals at 12 institutions and 
organizations across the Mid-Atlantic region, including Sea Grant offices 
and neighboring RISA teams, to improve the clarity, relevance, and visual 
presentation of the Outlooks. Version 1.0 of the Community Climate 
Outlooks for Virginia, Delaware, Maryland, and Pennsylvania was publicly 
released in April 2022.  

Increased Activity on  
the MARISA Website
MARISA’s web presence has grown significantly 
this year. The number of visitors to the MARISA 
website, midatlanticrisa.org, increased by 
104 percent from the previous year (6,670 
visitors in 2021–2022, compared with 3,268 
in 2020–2021), in part because of the team’s 
significant increase in outreach to stakeholders, 
the technical community, and the general 
public. The most-visited pages on the site 
were the homepage (2,465 visits), “Climate 
Summaries” (858 visits), and “Data Tools” (727 
visits). The top three website-referral sites to 
the MARISA page were the RAND homepage 
(rand.org), the NOAA Climate Program Office 
homepage (cpo.noaa.gov), and the IDF Curve 
Data Tool webpage (midatlantic-idf.rcc-acis.org), 
indicating that these are important sites driving 
traffic to the MARISA webpage.


