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D i s a s t e r s c a n n o t b e r e r u n :

A r c h i v e s a r e t h e l a b o r a t o r i e s o f d i s a s t e r s c i e n c e

N o p r e d i c t i o n . N o c o n t r o l l e d r e p l i c a t i o n .

T h e r e c o r d o f p a s t e v e n t s i s t h e o n l y l a b o r a t o r y t h e f i e l d h a s .

“ A m e r i c a ’ s l e a d e r s h i p i n a r t i f i c i a l i n t e l l i g e n c e d e p e n d s n o t o n l y o n a d v a n c e d c o m p u t i n g

r e s o u r c e s b u t a l s o o n t h e d a t a i n f r a s t r u c t u r e … ”

— N S F , a n n o u n c i n g t h i s r o u n d o f I D S S a w a r d s
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U n i v e r s i t y o f D e l a w a r e h a s r u n t h a t l a b o r a t o r y s i n c e 1 9 6 3 :

D i s a s t e r R e s e a r c h C e n t e r ( D R C )

I T h e w o r l d ’ s f i r s t d i s a s t e r r e s e a r c h c e n t e r — f o u n d e d 1 9 6 3

I 7 0 0 + f i e l d d e p l o y m e n t s , s h a p i n g m o d e r n e m e r g e n c y m a n a g e m e n t p r o t o c o l s a n d

d i s a s t e r p o l i c y

I T h e w o r l d ’ s l e a d i n g d i s a s t e r a r c h i v e — t h e E . L . Q u a r a n t e l l i R e s o u r c e C o l l e c t i o n

I p u b l i c a t i o n s , a r c h i v a l i t e m s a n d a r t i f a c t s

I A l i v e r e s e a r c h i n s t r u m e n t — D I S C A T 1 . 5 / I n f o C h a i n , f r o m o u r p r i o r N S F a w a r d

I r e s e a r c h - g r a d e r e t r i e v a l s e r v i n g d i s a s t e r r e s e a r c h e r s , p o l i c y m a k e r s , a n d

e m e r g e n c y m a n a g e r s w o r l d w i d e

I r u n l i v e b y D R C t e a m s a f t e r H u r r i c a n e H a r v e y a n d t h e H a w a i i m i s s i l e f a l s e a l a r m
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B e y o n d D R C , t h e f i e l d i s r i c h b u t s c a t t e r e d .

E v e r y s o u r c e i s a n i s l a n d

NHERI

facilities network

Natural Hazards

Center (CONVERGE)

RAPID

reconnaissance facility

DesignSafe

Data Depot

reconnaissance

point clouds

curated event archives

(social media + news)

NOAA / NWS

hurricane tracks

USGS ShakeMaps

+ stream gauges

U.S. Census

demographics

live

social-media reports

insurance claims

utility outage logs

telecom

mobility patterns

DRC Quarantelli Collection

online as DISCAT 1.5 — ours

research centers + facilities open archives + datasets live agency feeds private + operational records
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T h r e e s t r u c t u r a l l i m i t s

H o l d c u r r e n t e f f o r t b e l o w n a t i o n a l s c a l e

1 T h e s o u r c e s

a r e n o t i n t e g r a t e d

s u r v e y s
w e a t h e r

r e p o r t s

c l a i m s

s o c i a l m e d i a

p o i n t c l o u d s

$

e a c h d a t a t y p e s i t s i n i t s o w n s i l o —

t h e i n s i g h t l i v e s i n t h e i r c o m b i n a t i o n

2 N o A I - d r i v e n w o r k f l o w s

s i n g l e - s h o t s e a r c h s t a t i c p a g e s

p l a n q u e r y j o i n s y n t h e s i z e×
s i n g l e - s h o t s e a r c h o v e r p a g e s n o

m a c h i n e c a n a c t o n — t h e m u l t i - s t e p

a g e n t c h a i n h a s n o l a y e r t o r u n o n

3 U s e r s c o n s u m e ,

b u t c a n n o t c o n t r i b u t e

a r c h i v e u s e r s

c o n s u m e

a n n o t a t i o n s , w o r k f l o w s

×

k n o w l e d g e f l o w s o n e w a y —

e x p e r t w o r k f l o w s a n d a n n o t a -

t i o n s h a v e n o w h e r e t o g o , s o

e x p e r t i s e n e v e r a c c u m u l a t e s
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D I S C A T 2 . 0 a n s w e r s w i t h f o u r t i e r s o f c o o p e r a t i n g A I a g e n t s

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

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

question

travels

down

evidence

travels

up
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A n e x a m p l e s c e n a r i o : r e a l - t i m e t r i a g e o f c r i t i c a l i n f r a s t r u c t u r e

S e p t e m b e r 2 8 , 2 0 2 2 , L e e C o u n t y , F l o r i d a — H u r r i c a n e I a n l a n d i n g : C a t e g o r y 4 , 1 5 0 - m p h w i n d s

“ I d e n t i f y c r i t i c a l i n f r a s t r u c t u r e a t r i s k o f i m m e d i a t e

f a i l u r e i n L e e C o u n t y d u e t o t h e c u r r e n t s t o r m t r a c k . ”

— c o u n t y e m e r g e n c y m a n a g e m e n t , a s I a n c o m e s a s h o r e
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A n e x a m p l e s c e n a r i o : r e a l - t i m e t r i a g e o f c r i t i c a l i n f r a s t r u c t u r e

S e p t e m b e r 2 8 , 2 0 2 2 , L e e C o u n t y , F l o r i d a — H u r r i c a n e I a n l a n d i n g : C a t e g o r y 4 , 1 5 0 - m p h w i n d s

“ I d e n t i f y c r i t i c a l i n f r a s t r u c t u r e a t r i s k o f i m m e d i a t e

f a i l u r e i n L e e C o u n t y d u e t o t h e c u r r e n t s t o r m t r a c k . ”

— c o u n t y e m e r g e n c y m a n a g e m e n t , a s I a n c o m e s a s h o r e

T i e r 1
B r o k e r : r e c o g n i z e s a n A c t i o n - T a k e r — s p e e d o v e r d e p t h

— a n d s p l i t s t h e q u e s t i o n a c r o s s t h r e e d o m a i n e x p e r t s

q u e s t i o n t r a v e l s d o w n

T i e r 2

H u r r i c a n e A g e n t

w i n d g u s t s > 1 1 0 m p h

— t h e f a i l u r e t h r e s h o l d

I n f r a s t r u c t u r e

P o l i c y A g e n t

s u b s t a t i o n s b u i l t

b e f o r e t h e 2 0 0 2

c o d e u p d a t e

S o c i a l D y n a m i c s

A g e n t

s h e l t e r o c c u p a n c y i n

i m p a c t e d z i p c o d e s

T i e r 3

G e o s p a t i a l A g e n t : o v e r l a y s l i v e N O A A

w i n d v e c t o r s o n t h e c o u n t y G I S —

k e e p s s u b s t a t i o n s m e e t i n g b o t h c r i t e r i a

l i v e - f e e d q u e r y

s h e l t e r o c c u p a n c y

r a t e s , b y z i p c o d e

T i e r 4 N O A A l i v e w i n d f i e l d
c o u n t y G I S /

O p e n S t r e e t M a p

s h e l t e r o c c u -

p a n c y f e e d s
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A n e x a m p l e s c e n a r i o : r e a l - t i m e t r i a g e o f c r i t i c a l i n f r a s t r u c t u r e
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f a i l u r e i n L e e C o u n t y d u e t o t h e c u r r e n t s t o r m t r a c k . ”

— c o u n t y e m e r g e n c y m a n a g e m e n t , a s I a n c o m e s a s h o r e

T i e r 1
B r o k e r : r e c o g n i z e s a n A c t i o n - T a k e r — s p e e d o v e r d e p t h

— a n d s p l i t s t h e q u e s t i o n a c r o s s t h r e e d o m a i n e x p e r t s

q u e s t i o n t r a v e l s d o w n

T i e r 2

H u r r i c a n e A g e n t

w i n d g u s t s > 1 1 0 m p h

— t h e f a i l u r e t h r e s h o l d

I n f r a s t r u c t u r e

P o l i c y A g e n t

s u b s t a t i o n s b u i l t

b e f o r e t h e 2 0 0 2

c o d e u p d a t e

S o c i a l D y n a m i c s

A g e n t

s h e l t e r o c c u p a n c y i n

i m p a c t e d z i p c o d e s

T i e r 3

G e o s p a t i a l A g e n t : o v e r l a y s l i v e N O A A

w i n d v e c t o r s o n t h e c o u n t y G I S —

k e e p s s u b s t a t i o n s m e e t i n g b o t h c r i t e r i a

l i v e - f e e d q u e r y

s h e l t e r o c c u p a n c y

r a t e s , b y z i p c o d e

T i e r 4 N O A A l i v e w i n d f i e l d
c o u n t y G I S /

O p e n S t r e e t M a p

s h e l t e r o c c u -

p a n c y f e e d s

l i v e d a t a r e t u r n e d

w i n d f i e l d · G I S ·
o c c u p a n c y f e e d s

f i l t e r e d r e s u l t s

3 s u b s t a t i o n s m e e t b o t h

c r i t e r i a · s h e l t e r s a t 9 0 %

d o m a i n f i n d i n g s

8 5 % f a i l u r e p r o b a b i l i t y ·
s h e l t e r c a p a c i t y c r i t i c a l

T h e a n s w e r , 6 0 s e c o n d s l a t e r

( i l l u s t r a t i v e n u m b e r s )

C R I T I C A L : 3 s u b s t a t i o n s i n S e c t o r 4 e x -

c e e d w i n d d e s i g n t h r e s h o l d s ( 8 5 % f a i l -

u r e p r o b a b i l i t y ) . I n i t i a t e b a c k u p p o w e r

f o r s h e l t e r s n o w a t 9 0 % c a p a c i t y .

T i e r 1 s y n t h e s i z e s d e c i s i o n s t r a v e l u p
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T h e v i s i o n :

O n e f a b r i c a c r o s s t h e s o u r c e s t h e n a t i o n a l r e a d y t r u s t s

D I S C A T 2 . 0

f o u r t i e r s o f

c o o p e r a t i n g A I a g e n t s

R e s e a r c h c o m m o n s

U D D R C

R A P I D

N H E R I r e c o n n a i s s a n c e f a c i l i t y

L i v e a g e n c y f e e d s

N O A A / N W S

P r i v a t e v a u l t s

i n s u r a n c e c l a i m s u t i l i t y + t e l e c o m r e c o r d s

o p e n A P I s

+ p a r t n e r s h i p s

s t r e a m i n g

v i s i t i n g a g e n t s

P r i v a t e v a u l t s j o i n t h r o u g h v i s i t i n g a g e n t s — n o r a w r e c o r d e v e r c r o s s e s t h e w a l l .
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T w o p l a n n i n g y e a r s

D e - r i s k t h e A I t r a n s i t i o n

1. Engage 2. Assess 3. Prioritize

listening sessions

scenario workshops

field visits

community advisory board

user survey

workflow + data-

lifecycle maps

data-source inventory

AI capability gap analysis

feasibility × impact scoring

ranking with the community

⇒ prioritized roadmap

Wizard-of-Oz AI prototyping — runs throughout: stakeholders pose real queries to a simulated broker
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M o n t h 2 4 d e l i v e r s

A b l u e p r i n t — a n d a s u b m i s s i o n - r e a d y f u l l p r o p o s a l

M 0 M 6 M 1 2 M 1 8 M 2 4

C o m m u n i t y + u s e r e n g a g e m e n t

D a t a e c o s y s t e m + A I / M L a s s e s s m e n t

A r c h i t e c t u r e p l a n n i n g

P r i o r i t i z a t i o n + r o a d m a p

S u s t a i n a b i l i t y + b r o a d e r i m p a c t s

S y n t h e s i s + f u l l p r o p o s a l

s u b m i s s i o n - r e a d y f u l l p r o p o s a l

B y m o n t h 2 4 , i n t h e c o m m u n i t y ’ s h a n d s :

c o n c e p t u a l b l u e p r i n t

a r c h i t e c t u r e · w o r k f l o w s ·
g o v e r n a n c e · i n t e r o p e r a b i l i t y

c o m m u n i t y n e e d s

a s s e s s m e n t
A I t o o l s s y n t h e s i s

p r i o r i t i z e d

c a p a b i l i t y r o a d m a p

f u l l p r o p o s a l

r e a d y f o r C a t I / I I s u b m i s s i o n
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D I S C A T 2 . 0 : A n A I - D r i v e n S y n t h e s i s H u b f o r D i s a s t e r R e s e a r c h

F r o m p r o v e n p i l o t t o n a t i o n a l i n s t r u m e n t

I D o n e — a p r o v e n p i l o t ( D I S C A T 1 . 5 ) s e r v i n g a n a t i o n a l c o m m u n i t y f r o m t h e

w o r l d ’ s l e a d i n g d i s a s t e r a r c h i v e ; a f o u r - t i e r A I a r c h i t e c t u r e d e s i g n e d ; t h e I D S S

p l a n n i n g p r o j e c t a w a r d e d

I T h i s p r o j e c t , 2 4 m o n t h s — e n g a g e , a s s e s s , p r o t o t y p e , p r i o r i t i z e ⇒ t h e

c o m m u n i t y - i n f o r m e d b l u e p r i n t : a f e d e r a t i o n d e s i g n e d ( A P I s t a n d a r d s ,

g o v e r n a n c e , d a t a a g r e e m e n t s ) a n d a s u b m i s s i o n - r e a d y f u l l p r o p o s a l

I N e x t — t h e C a t e g o r y I I c o a l i t i o n f o r m s h e r e : j o i n a w o r k s h o p , t h e c o m m u n i t y

a d v i s o r y b o a r d , o r a d a t a p a r t n e r s h i p

P l a n n i n g g r a n t s “ s u p p o r t t h e d e v e l o p m e n t o f f u t u r e d a t a i n f r a s t r u c t u r e p r o p o s a l s u n d e r C a t e g o r y I a n d

I I ” ( N S F a w a r d a n n o u n c e m e n t , 2 0 2 6 ) . C a t e g o r y I I : “ t r a n s i t i o n o f e s t a b l i s h e d … p i l o t … s y s t e m s a n d

s e r v i c e s t o n a t i o n a l - s c a l e p r o d u c t i o n ” ( N S F 2 5 - 5 4 4 ) .
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