TEAE R veraTry ——=J2 CROSS-BORDER THREAT SCREENING .’ Stochastic
Zgghry Department of G e==t>  AND SYPPLY CHAIN DEFENSE .- # S Geomechanics '
l. Civil & Environmental Engineering e g | Laboratory

i e

"What Is Past is{ProIogue: ' .
Improving Regional Decision-Making
through Bayesian Risk-Netwerks

Zenon Medina-Cetina.
 04/09/2025 ;




Relationship between Hazard & Consequences
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Risk Assessment & Management Framework

Risk Assessment Risk Management

A A
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T = Threat Intensity
C = Value of Consequences
R = State of Risk
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Bayesian Risk Framework
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Bayesian Network (BN) — Prognosis Analysis
Case Study 1: House 'System’
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Bayesian Network (BN) — Prognosis Analysis

P(C|T) Economic

Risk

Value (US| 05K | 5K | 50K _

0.60170.85 [0.15 0.051” 0.85 0.10 0.05] [(0.60)(0.85)+0725)(0.15)+(0.15)(0.05)
0.25({0.10 J0.65 0.15| =[0.60 0.25 0.15] lo.15 0.65 0.20]=(060)0 0)+(0.25)(0.65)+(0.15)(0.15)
0.15/10.05 | 0.20 0.80 0.05 0.15 0.80 (0.05)+(0.25)(0.20)+(0.15)(0.80)

P(T) - P(d|T)

0.06 + 0.1625 + 0.0225
0.03 + 0.0500 + 0.1200

0.51 + 0.0375 + 0.0075]

Wind P(T)

Low 60%
Moderate 25%|
High 15%

Economic Risk

Expected utility 11502 5[ a SGLE= ED




Variable Classification

Geographical Region
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Mathematical Model Lifecycle — Formulation
& Validation
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Mathematical Model Litecycle — Calibration &
Testing

Model g Model || Model Model §\ | Model g Early Warning g Model
Formulation Validation Calibration Testing Simulations System Updating

Empirical
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101 :::_ ’_,-r"_r | T _
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Conditional Probability Table

— — 4— ()
Goal: Estimate the parameter of probability values in Conditional Probability Table - —



Mathematical Model Lifecycle — Simulation
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We can change the level of‘threat to simulate’different risk scenarios

Level of Wind Threat

50

0.12

0.00:
0

Low=
Moderate=
High=

10

Low= [1] Low=[0.60
Moderate= | () Moderate=|(0.25
High= [0 High=10.15.
0-12 B Low Threat 0.12 mEm Current Threat
>0.10 >0.10
go.os- go.os-
£ 0.061 £ 0.061
-% 0.04 % 0.04
& 0.021 & 0.021
0.005 10 20 30 40 50 9% 10 20 30 40
State of Risk State of Risk
Wind P(T Wind
Low 0(6()) P(CIT) Low Mod High
Mod 0'25 P(C4[T))[P(C4]T,) [P(C4]T5)
o : ' P(C,IT)|P(C,T,)|P(C,|T,)
High | 0.15 P(C4[T)[P(C4[T,)[P(C4IT)

Economic

Risk

Value (USD)| 0.5

HE High Threat

30
State of Risk

5K

50

1.0
0.8
y 0.6-
|
O
W0.4-
—— Current Threat
0.2 —— Low Threat
— High Threat
0.0 - - .
0 10 30 40 50

State of Risk

T SGLE=S



Stochastic
S L Geomechanics
Laboratory

TEXAS A&M UNIVERSITY _.ID— & CROSS-BORDER THREAT SCREENING
Zachry Department of : e==t> AND SUPPLY CHAIN DEEENSE . .
ml. Civil & Environmental Engineering P 2 e
¢ S

Thank you! . .

zenon@tamu.edu

S



	“What is Past is Prologue: �Improving Regional Decision-Making �through Bayesian Risk Networks
	Relationship between Hazard & Consequences
	Risk Assessment & Management Framework
	Bayesian Risk Framework
	Bayesian Network (BN) – Prognosis Analysis
	Bayesian Network (BN) – Prognosis Analysis
	Variable Classification
	Mathematical Model Lifecycle – Formulation & Validation
	Subject Matter Experts (SMEs)
	Mathematical Model Lifecycle – Calibration & Testing
	Mathematical Model Lifecycle – Simulation
	Slide Number 12

