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~250 

lives lost

$78.7B

estimated 
damage

40T

gallons of rain

Sept. ’24

landfall and 
inland impact

States Affected: FL, GA, SC, NC, TN

One of the deadliest inland hurricane events in 
modern U,S history, Helene drove catastrophic 
flooding across Appalachia, reshaped river 
channels, and triggered cascading ecological 
damage – particularly in western North Carolina and 
eastern Tennessee.
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Source: (right) Penderland Fire Department
(left) Facebook – Garner, NC

Overall priority score by watershed for all taxa (A),  fishes (B), mussels (C), and crayfishes (D)
Source: Elkins et. al 2019

Source: (left) Smokies Life/Phillip Briggs
(right) MountainTrue/Andy HIll
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Key Highlights:

• After Hurricane Helene in Sept. 2024, many groups assessed freshwater and terrestrial impacts, but region-wide coordination 
was limited.

• The Nature Conservancy convened partners in Feb. 2025 and Apr. 2025; AMJV/Appalachians People and Places joined under the 
CHIRAM umbrella.

• A steering committee and focused sub-teams drive progress, while CHIRAM meets twice per year and sub-teams meet more 
frequently as needed.



We searched available peer-reviewed literature that investigated the 
effectiveness multi-agency collaboration and data sharing in 

response to  natural disasters 

Databases:
Web of Science
Scopus
OpenAlex (AI search)
Semantic Scholar (AI search)

Search Strategy:
Natural Disaster (especially flash floods)
Muli-stakeholder Scope
Collaborative Data Sharing
Environmental Recovery (especially long-term)

Source: Georgia DNR



01
Systematic Literature Review

Peer-reviewed literature on post-disaster flood recovery, multi-stakeholder coordination, and Appalachian ecology, using a 
structured search and screening protocol.

02
Gray Literature & Agency Reports

Federal agencies (USFS, FEMA, Army Corps, USGS), state emergency management, and nonprofit partners — emerging 
reports from the Helene response catalogued and analyzed.

03
Framework Analysis

Evaluation of CHIRAM coordination structures, interagency agreement mechanisms (incl. Good Neighbor Agreements), and 
data-sharing platforms used during recovery.

04
Case Study Identification

Documented notable instances of rapid remedial action and coordination success, as well as persistent challenges and gaps 
in the environmental recovery process.



Studies Included in Synthesis (n = 27)

Title and Abstract and Text Screening (n = 27)

Independently reviewed for relevancy Manually excluded (n = 133)

Records after filters (160)

Remove medical and healthcare related journals Mechanically excluded (n = 72)

Records after duplicates removed (232)

DOI or Title Match Duplicates removed (n = 4)

Records Identified through database searching (n = 236)

Web of Science, Scopus, OpenAlex, Semantic Scholar N = 236
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Collaboration Structure * * * * * * * * * * * * * * * * * * * * * * *

Data Sharing Mechanism * * * * * * * * * * * * * * * * * * * * * * *

Barriers Addressed * * * * * * * * * * * * * * * * * * * * * * *

Operational Outcomes * * * * * * * * * * * * * * * * * * * * * * *

Coordination Timeline * * * * * * * * * * * * * * * * * * * * * *

Information System Type * * * * * * * * * * * * * * * * * * * * * * *

Data Sources Integrated * * * * * * * * * * * * * * * * * * * * * * *

Data Accessibility * * * * * * * * * * * * * * * * * * * * * * *

Identified Data Gaps * * * * * * * * * * * * * * * * * * * * * * *

Recovery Phase Focus * * * * * * * * * * * * * * * * * * * * * * *

Ecological Or Infrastructure Outcomes * * * * * * * * * * * * * * * *

Priority Setting Mechanism * * * * * * * * * * * * * * * * * * * * * *

Adaptive Management * * * * * * * * * * * * * * * *

Lessons Learned Transferred * * * * * * * * * * * * * * * * * * * * * * *

Acute Phase

• Strong data-sharing and 
communication of damage 
assessments/reporting

• Centralized priority setting

Near-term

• Intermediate data-sharing and 
communication after initial 
cleanup

• Disbursed priority setting

Long-term

• Poor data-sharing and 
communication

• Duplicating efforts and 
unreported data
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FEMA DHS NC Department of Transportation Middle State University American Rivers Anchor QEA

EPA NC Department of Wildlife TN Tech American Whitewater Ecosystems Services

USACE NC Department of Natural and Cultural Resources University of North Carolina Amphibian and Reptile Conservancy EnviroScience Inc

USDA Tennessee Valley Authority University of North Carolina Greensboro Concervation Fisheries Equinex Environmental

USFWS TN Department of Environment and Concervation University of Tennessee Pew Trust Foundation Trout Unlimited

USNF TN Wildlife Resources Agency VA Tech Southeast Aquatic Resources Partnership Waggoner and Ball

Western Carolina University The Nature Concervancy Waterborne Environmental

Restoration and Resilience Collaborative Wildlands Engineering

Federal 
Agencies

State 
Agencies

Research 
Institutions

NGOs and 
Nonprofits

Consulting 
Firms

Unprecedented levels of interagency coordination — the most complex multi-sector environmental response in the region's history.













CHIRAM is making strategic moves to maintain the level of coordination that existed in the acute phase of the 
flood and avoid following the predictable timeline of inter-agency coordination.

With a centralized command, lead by The Nature Conservancy, a ten-year multi-agency data-sharing 
partnership timeline has been set with sustained funding for CHIRAM from the US Forest Service. And 

individual donors.  

The full group meets semi-annually, sub-groups meet quarterly.

The individual agencies are sharing their data as it comes in, sometimes in real time.

All data and reports are available to any member.



Photo: National Weather Service
Sept. 27, 2024


