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Disasters cannot be rerun:
Archives are the laboratories of disaster science

No prediction. No controlled replication.
The record of past events is the only laboratory the field has.

"America’s leadership in artificial intelligence depends not only on advanced computing
resources but also on the data infrastructure...”
— NSF, announcing this round of IDSS awards
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University of Delaware has run that laboratory since 1963:
Disaster Research Center (DRC)

» The world’s first disaster research center — founded 1963

» 700+ field deployments, shaping modern emergency management protocols and
disaster policy

» The world’s leading disaster archive — the E.L. Quarantelli Resource Collection
» publications, archival items and artifacts
» A live research instrument — DISCAT 1.5 / InfoChain, from our prior NSF award

» research-grade retrieval serving disaster researchers, policy makers, and
emergency managers worldwide
» run live by DRC teams after Hurricane Harvey and the Hawaii missile false alarm
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Beyond DRC, the field is rich but scattered.
Every source is anisland
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[ DRC Quarantelli Collection

enter (CONVERGE
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RAPID - - live telecom
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Three structural limits

Hold current effort below national scale

1 The sources
are not integrated

E| surveys

each data type sits in its own silo —
the insight lives in their combination

2 No Al-driven workflows

[single—shot search ]—»[ static pages ]

single-shot search over pages no
machine can act on — the multi-step
agent chain has no layer to run on

3 Users consume,
but cannot contribute

consume

archive users
X -

annotations, workflows

knowledge flows one way —
expert workflows and annota-
tions have nowhere to go, so
expertise never accumulates
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DISCAT 2.0 answers with four tiers of cooperating Al agents

Tier 1— Adaptive Knowledge Broker the LLM brain
interprets intent - plans multi-step workflows - synthesizes cited answers (RAG)

Tier 2— Domain Agents the experts
hurricane - infrastructure policy - social dynamics - cascading risk

question evidence
travels travels
down up

Tier 3 — Functional Agents the specialists
geospatial - HPC parsing - qualitative OCR/NLP - privacy

Tier 4 — Federated Data Sources the libraries
public commons - live agency feeds - private vaults

Al-Driven National Synthesis Hub for Convergent Disaster Research and Intelligence



An example scenario: real-time triage of critical infrastructure
September 28, 2022, Lee County, Florida — Hurricane lan landing: Category 4, 150-mph winds

"Identify critical infrastructure at risk of immediate
failure in Lee County due to the current storm track.”

— county emergency management, as lan comes ashore
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An example scenario: real-time triage of critical infrastructure
September 28, 2022, Lee County, Florida — Hurricane lan landing: Category 4, 150-mph winds

question travels down \

Tier1 Broker: recognizes an Action-Taker — speed over depth
ler — and splits the question across three domain experts
Infrastructure 7 3
Hurricane Agent Policy Agent soc'aLgZ:?m'cs
Tier 2 wind gusts > 110 mph substations built A
— the failure threshold before the 2002 S}m;e&ggczlfg e::r:)cdyelsn
code update
Geospatial Agent: overlays live NOAA live-feed query
Tier 3 wind vectors on the county GIS — shelter occupancy
keeps substations meeting both criteria rates, by zip code

. . . N county GIS / shelter occu-
Tier4 NOAA live wind field { OpenStreetMap } { pancy feeds }
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An example scenario: real-time triage of critical infrastructure
September 28, 2022, Lee County, Florida — Hurricane lan landing: Category 4, 150-mph winds

Tier1

Tier2

Tier 3

Tier 4

“Identify critical infrastructure at risk of immediate

failure in Lee County due to the current storm track.”
— county emergency management, as lan comes ashore

question travels down

The answer, 60 seconds later
(illustrative numbers)

CRITICAL: 3 substations in Sector 4 ex-
ceed wind design thresholds (85% fail-
ure probability). Initiate backup power

for shelters now at 90% capacity.

— and splits the question across three domain experts

Broker: recognizes an Action-Taker — speed over depth ]

!

Hurricane Agent
wind gusts > 110 mph
— the failure threshold

Infrastructure
Policy Agent
substations built
before the 2002

code update

!

Social Dynamics
Agent
shelter occupancy in
impacted zip codes

Tier 1synthesizes

decisions travel up

domain findings
85% failure probability -
shelter capacity critical

T

Geospatial Agent: overlays live NOAA
wind vectors on the county GIS —
keeps substations meeting both criteria

live-feed query
shelter occupancy
rates, by zip code

P.

filtered results
3 substations meet both
criteria - shelters at 90%

!

.

.

?

NOAA live wind field {

county GIS /
OpenStreetMap

shelter occu-
pancy feeds

-

live data returned
wind field - GIS -
occupancy feeds
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The vision:
One fabric across the sources the nation already trusts

Live agency feeds

S | s
Research commons ‘ 7 NOAA / NWS T
( streaming | [ 1 [ o
‘ DESIGNSAFE 2V ‘ ‘ ¥ rEMA ‘ ‘ caiisiis
 @uwore | openaee DISCAT 2.0
p .| * partnerships four tiers of

‘ cooperating Al agents
/ RAPID isiti Private vaults
‘ NHERI reconnaissance facility ‘ visiting agents

insurance claims utility + telecom records

Private vaults join through visiting agents — no raw record ever crosses the wall.
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Two planning years
De-risk the Al transition

listening sessions user survey [ feasibility x impact scoring

|

workflow + data-

lifecycle maps [ ranking with the community

|

field visits

[ = prioritized roadmap

)

| | | |
[ scenario workshops ] ‘ ‘
{ } { data-source inventory }
| || |

community advisory board Al capability gap analysis

t
! Wizard-of-Oz Al prototyping — runs throughout: stakeholders pose real queries to a simulated broker
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Month 24 delivers
A blueprint — and a submission-ready full proposal

submission-ready full proposal

Synthesis + full proposal :]
Sustainability + broader impacts 7]
Prioritization + roadmap )
Architecture planning )

Data ecosystem + Al/ML assessment ( )

Community + user engagement ]

MO M6 M12 M18 M24

By month 24, in the community’s hands:

conceptual blueprint " o
" community needs q prioritized full proposal
arenttecture - workflows nent A el Syhess capability roadmap ready for Cat I/ll submission
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DISCAT 2.0: An Al-Driven Synthesis Hub for Disaster Research
From proven pilot to national instrument

» Done — a proven pilot (DISCAT 1.5) serving a national community from the
world's leading disaster archive; a four-tier Al architecture designed; the IDSS
planning project awarded

» This project, 24 months — engage, assess, prototype, prioritize = the
community-informed blueprint: a federation designed (API standards,
governance, data agreements) and a submission-ready full proposal

» Next — the Category Il coalition forms here: join a workshop, the community
advisory board, or a data partnership

Planning grants “support the development of future data infrastructure proposals under Category | and
1" (NSF award announcement, 2026). Category lI: “transition of established ...pilot ...systems and
services to national-scale production” (NSF 25-544).
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