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The Science Is Known
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Where we are Falling
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Risk Communication

Risk
Management
Policy Based

Value at Risk (VAR)
Cost of Mitigation
Benefit (BCR)

Evidence?




What are the risks?
What are the costs? .
How does th|s affect re- electlon?
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Characteristics of an Holistic Approach

. Evidence Based

. Auditable

. Repeatable

. Verifiable

. Dynamic

. Scenario based

. Understandable to policy makers



Holistic Ensemble Approach
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Number of Models > 0
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Create a new scenario from checked Cis

l

* Value At Risk
* Mitigation Scenarios
* Benefit:Cost Ratios

© Ray et al 2008




Infrastructure Interdependency Mapping




City Scale Infrastructure Interdependency Maps

o RiskOutLook® 5.7.3 Beta 160111 - C:\Users\Philip\Documents\RiskOutLook Models\Toronto Model Based on Y2K 74 entity model 12Jan2016.romdl - 0
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Entity Name Fixed Cost () Variable Cost (§)  Calculated Cost...
[Root 0 0 S0 A
IPOWER GENERATION 102000 0 $1,408,638
IPOWER TRANSMISSION 150000 0 $1,456,638
LOCAL POWER DIST 100000 0 $1,406,638
WATER SUPPLY 100500 0 $1,407,138
Water Purification Plant 5000 0 $1,311,638
|GARBAGE COLLECTION 4000 0 $1,310,638
|\SEWAGE TREATMENT 9000 0 $1,315,638
Waste Water Treatment Plant 4500 0 $1,311,138
INATRL GAS STOR/TRNS 10220 0 BT (/A e i e s e 0 N D |\ N e N WP :
LOCAL NATRL GAS DIST 20020 0 $1,326,658 i
|OIL/GAS EXTRACTION 200000 0 $1,506,638
|OIL REFINING/PIPELINE 111111 0 $1,417,749
|LOCAL OIL/GAS DIST 45000 0 $1,351,638
|Amco 759 Eastern Av 1500 0 $1,308,138
\Downtown Gas & Auto S70E... 1750 0 $1,308,388
|POLICE LAW ENFORCMNT 15055 0 $1,321,693
|Toronto Police Services S5 Divi... 1500 0 $1,308,138
|COURT SYSTEMS 11000 0 $1,317,638
SECURITY INTELLIGENCE 1555 0 $1,308,193
|FIRE SVCS 15555 0 $1,322,193
[Toronto Fire & EMS Training Ce... 1400 0 $1,308,038
|AMBULANCE SVCS 1444 0 $1,308,082
1911 SVCS 1305 0 $1,307,943
HOSPITALS & CLINICS 17770 0 $1,324,408
|BLOOD AGENCIES 1700 0 $1,308,338
IPHARMACEUTICALS 1200 0 $1,307,838
|FOOD PROCESSING/DIST 125000 0 $1,431,638
LOCAL FOOD OUTLETS 19900 0 $1,326,538
ILoblaws 1550 0 $1,308,188
|POSTAL/COURIER SVCS 800 0 $1,307,438
E] T
N Statistics
g [ Entities: | 107
}E rRelationships
;%’ T Direct: | 1355 | mmProgression: | 0| Cumulative: | 15722
= |
N ~Sequence
R e
in 1] Sequence segments: | 0| | Progressions: | 0|
N ~
; @ Categories: | 0|
Tl [Direct relationships per entity (cumulative): 12.7 (146.9)
;E Average degree of impact (cumulative): 3.5 (0.3)
5 Average likelihood of failure (cumulative): 3.2 (0.3)
% Average direct dependency (cumulative): 2.7 (3.8)
R 'ggfresh
oo oos v o vErem T
IROADS & HIGHWAYS 560 0 $1,307,198 Relationships
BRIDGES & TUNNELS 598 0 $1,307,236 *fﬁ W’ = - > - - ‘ Categones
[FERRY SVCS 430 0 $1,307,128| ,, L || = Herarchical | [ Labels =
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Leslieville Infrastructure Sub-Model
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Leslieville Experiment: Spatial Control Framework

@ O LeslievilleFeb23 x /72 RiskLogik x Jeff
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Name Impact Failure k.
Leslieville Economic 0 0
Community
POWER GENERATION 3 1
POWER TRANSMISSION 3 3
LOCAL POWER DIST 7 5 Medium Risk
WATER SUPPLY 3 3 = e - -
SEWAGE TREATMENT 3 3 > -~ re T - YT
LOCAL NATRL GAS DIST 9 3 — w - - — T
OIL/GAS EXTRACTION 3 3 | Leslieville S K
OIL REFINING/PIPELINE 6 1 \ ‘ o
LOCAL OIL/GAS DIST 6 1 - Leslieville Nty
POLICE LAW 3 3 " — . - - ~ TP - 5. - >
COURT SYSTEMS 3 3 e , - e ee— T
FIRE SVCS 3 3 g = - T T P P & e S s 3
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Leslieville Inherent Risk Plot (Heat Map)

Cumulative Impact versus Cumulative Failure
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Leslieville Inherent Risk Hierarchy
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©® @ 7 LeslievilleFeb23 % 2 RiskLogik x Jeff

C @ https://risklogik-dev.evouala.com/risklogik/scenario/browse/map/1262#/ w u':ﬁ B & O s)

Risk Logik Dashboard Library Maps Apps Reports Advanced...

July 2013 Flood

Leslieville Economic 5 o High Risk

Community

POWER GENERATION 3 1 Low Risk

POWER TRANSMISSION 3 3

LOCAL POWER DIST 7 5 Medium Risk

WATER SUPPLY 3 3 - —

GARBAGE COLLECTION 3 3 RiskOutLook Leslieville Scenario
SEWAGE TREATMENT 3 3 s

NATRL GASSTOR/TRNS 6 1 tor_July2013flood_Leslieville

LOCAL NATRLGASDIST 9 3

OIL/GAS EXTRACTION 3 3 !J tor_July2013flood_Leslieville

OIL REFINING/PIPELINE 6 1 S : sl Aok
LOCAL OIL/GAS DIST 6 1 tor_july2013flood_boundary

POLICE LAW :

3 3

ENFORCEMENT Leslieville ®
COURT SYSTEMS 3 3

SECURITY INTELLIGENCE 3 3

FIRE SVCS 3 3

AMBULANCE SVCS 3 3 tor_leslieville_ChronicBasementFlooding
Eilter i _I tor_leslieville_ChronicBasement...
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Create a new scenario from checked Cis HERE Normal Basemap @

Scenario Name HERE Terrain Basemap :
HERE Hybrid Basemap
HERE Aerial Basemap

Basin Substation FAILS

Existing scenario

Area affected by Ashbridges
Bay WWTP FAILURE

July 2013 Flood
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Scenario One: Value at Risk

Basin Substation $100,000 $10,000 $363,614

Ashbridges Bay $14,500 $35,000 $362,276
WWTP
Riverdale $4,500 $12,500 $338,042

Collegiate Institute

Commercial Loblaws $50,000 $25,000 $396,766
7 Eleven $3,500 $2.250 $5,750
Tim Hortons $55,000 $15,000 $70,000
McDonalds $67,500 $25,000 $92,500

Res|dent|a| 151 Pape Avenue $15,000 $500 $15,500
145 Carlaw $25,000 $1,000 $26,000
Avenue
37 Winnifred $35,000 $750 $35,750
Avenue

Residential Costs: $291,250 Capital Value at Risk for 69 Example Entities:

$7,689,382
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