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INTRODUCTION
We are living in age of disaster, marked by an increasing number and severity of 
devastating events worldwide. Allocating preparedness resources for these high 
probability, low frequency events is more critical than ever before, but what 
threats are the most important to prepare for? What are the most critical 
functions for government to protect? And how can governments make these 
decisions?

A disaster risk assessment answers these questions, providing the foundation 
for an ongoing cycle of disaster preparedness. These disaster risk assessments 
can take many forms; they can be as simple as a ten minute conversation by 
leadership prioritizing which hazards to attach resources to, or complex, 
involving murky calculations using large datasets. In 2018, the New York City 
Department of Health invented a new model for disaster risk assessment using 
the AHP. This talk will describe the methods and rationale of this model, as well 
as several unique features that may transform the way that risk assessments 
shape emergency preparedness work.​
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BACKGROUND & 
CORE PRINCIPLES

Emergency Management Doctrine





NYC DISASTER RESPONSES

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Hurricane Sandy Zika Virus Outbreak Measles Outbreak

COVID-19 Outbreak

MPOX

Ebola Outbreak

Puerto Rico 
Earthquake

Hurricane Ida

Cat Flu

Heat WaveHeat Wave Heat WaveHeat Wave



RISK ASSESSMENTS SHOULD DRIVE 
PRIORITIZATION AND RESOURCE 
ALLOCATION THROUGHOUT THE 
PREPAREDNESS CYCLE.

Integrated Preparedness Cycle (United States Department of Homeland Security, 2020)
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NYC’S 2018 
DISASTER RISK 
ASSESSMENT
Analytical Hierarchy Process



NO CONSISTENT METHOD EXISTS

• Explicit definition of risk:

• What are the elements of risk?

• What data determine risk? Where do these data come from?

• How diverse or comprehensive are these data?

• How are data aggregated to determine risk?

• How will the risk assessment be used in preparedness?
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EXAMPLES OF RISK ASSESSMENTS
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DISASTER RISK EQUATION

𝑅𝑅𝐻𝐻 ≡
𝑃𝑃𝐻𝐻 × 𝑆𝑆𝐻𝐻
𝑀𝑀𝐻𝐻



ANALYTICAL 
HIERARCHY 
PROCESS
Methods & Features
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DECOMPOSITION

• Hazards = alternatives
• Elements = sub-criteria
• Surveyed participants to generate 

a “long list” of sub-criteria and 
alternatives

• Engaged a steering committee and 
second survey to develop a “short 
list” of sub-criteria and hazards.



PROBABILITY SUB-CRITERIA

Disasters are high-impact low probability 
events.

• Method incorporates a spectrum of 
probability methods rather than just one.

• Each method is weighted.

• Most “interpretive” models are weighted 
the highest.
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SEVERITY SUB-CRITERIA

Risk as a collective statement of values.

• Sub-criteria are rooted in the social 
determinants of health.

• Different parties may value impacts 
differently.

• Model creates transparency around how 
impact is assessed.

• Allows for community conversations 
based on a common understanding of 
what impacts are most severe.
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MANAGEABILITY SUB-CRITERIA

Manageability sub-criteria are 
mapped to existing operational 
frameworks.

• Added complexity to data 
collection and analysis.

• Based on a comprehensive 
response inventory of disaster 
response activities.

• Each activity is “owned” by a 
different group in preparedness.

• Joint exercises, training, and 
evaluation are often hazard-
based and involve a subset of 
activities.
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MEASUREMENT

ISAHP 2022

• Accessible platform
• Summary view to 

increase consistency
• Easy export for analysis



EXPANDING THE DEFINITION OF 
EXPERTISE
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1,834 Total Participants
• Public Health 
• Academic
• Community Based 

Organizations
• Volunteers
• Hospitals 
• Nursing Homes
• Emergency Managers



SYNTHESIS
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|Weight| H1 H2 H3 H4 H5 H6 H7 H8 H9

m 1 0.0592 0.0071 0.0045 0.0074 0.0039 0.0051 0.0115

m 2 0.0565 0.0061 0.0050 0.0040 0.0042 0.0122

m 3 0.0556 0.0090 0.0063 0.0048 0.0057 0.0058 0.0020 0.0058 0.0038 0.0123

m 4 0.0553 0.0097 0.0061 0.0050 0.0081 0.0057 0.0022 0.0036 0.0047 0.0101

m 5 0.0513 0.0062 0.0049 0.0050 0.0106 0.0054 0.0035 0.0041 0.0044 0.0073

m 6 0.0481 0.0083 0.0040 0.0051 0.0076 0.0049 0.0023 0.0034 0.0036 0.0089

m 7 0.0508 0.0094 0.0062 0.0038 0.0085 0.0050 0.0026 0.0034 0.0042 0.0076

m 8 0.0456 0.0044 0.0054 0.0028

m 9 0.0410 0.0028 0.0046 0.0041 0.0030 0.0048 0.0028 0.0039 0.0035 0.0114

m 10 0.0375 0.0045 0.0036 0.0036 0.0047 0.0043 0.0029 0.0032 0.0036 0.0070

m 11 0.0416 0.0055 0.0045 0.0049 0.0053 0.0046 0.0015 0.0049 0.0040 0.0064

m 12 0.0445 0.0065 0.0051 0.0047 0.0058 0.0055 0.0024 0.0039 0.0042 0.0065

m 13 0.0419 0.0043 0.0051 0.0036 0.0045 0.0039 0.0044 0.0069

m 14 0.0374 0.0052 0.0041 0.0055 0.0069 0.0033 0.0022 0.0019

m 15 0.0318 0.0041 0.0025 0.0033 0.0052 0.0022 0.0022 0.0017 0.0071

m 16 0.0265 0.0044 0.0044 0.0045 0.0024 0.0010 0.0014 0.0026

m 17 0.0238 0.0049 0.0022 0.0022 0.0051 0.0022 0.0017 0.0014 0.0015 0.0026

m 18 0.0250 0.0036 0.0034 0.0031 0.0038 0.0034 0.0007 0.0014 0.0014 0.0042

m 19 0.0259 0.0021 0.0026 0.0051 0.0039 0.0021 0.0025 0.0019

m 20 0.0230 0.0029 0.0029 0.0022 0.0019 0.0030 0.0010 0.0026 0.0020 0.0046

m 21 0.0238 0.0033 0.0018 0.0024 0.0033 0.0030 0.0016 0.0018 0.0027 0.0040

m 22 0.0203 0.0040 0.0025 0.0017 0.0026 0.0015 0.0013

m 23 0.0199 0.0043 0.0011 0.0029 0.0005

m 24 0.0194 0.0028 0.0023 0.0018 0.0026 0.0019 0.0013 0.0016 0.0017 0.0035

m 25 0.0195 0.0019 0.0016 0.0014 0.0012 0.0022 0.0034 0.0031 0.0009 0.0038

m 26 0.0194 0.0026 0.0023 0.0019 0.0014 0.0029 0.0008 0.0018 0.0013 0.0044

m 27 0.0195 0.0023 0.0018 0.0013 0.0016 0.0024 0.0016 0.0016 0.0024 0.0044

m 28 0.0149 0.0028 0.0010 0.0012 0.0032 0.0009 0.0013 0.0012

m 29 0.0140 0.0025 0.0016 0.0018 0.0020 0.0017 0.0005 0.0010 0.0009 0.0020

m 30 0.0071 0.0013 0.0007 0.0009 0.0008 0.0006 0.0005 0.0004 0.0012

|M H| 1 0.1548 0.1128 0.1027 0.1264 0.1051 0.0540 0.0798 0.0888 0.1756

APPLICATION: PLANNING

• Division owners can prioritize between 
activities 𝑚𝑚𝑖𝑖

• Which are important to invest in? 
• For a given activity,

• In which hazard scenarios are we 
weakest?


T10 - Manageability Haz. Scores

				|Weight|		H1		H2		H3		H4		H5		H6		H7		H8		H9

		m1		0.0592		0.0071		0.0045		0.0074								0.0039		0.0051		0.0115

		m2		0.0565		0.0061				0.0050								0.0040		0.0042		0.0122

		m3		0.0556		0.0090		0.0063		0.0048		0.0057		0.0058		0.0020		0.0058		0.0038		0.0123

		m4		0.0553		0.0097		0.0061		0.0050		0.0081		0.0057		0.0022		0.0036		0.0047		0.0101

		m5		0.0513		0.0062		0.0049		0.0050		0.0106		0.0054		0.0035		0.0041		0.0044		0.0073

		m6		0.0481		0.0083		0.0040		0.0051		0.0076		0.0049		0.0023		0.0034		0.0036		0.0089

		m7		0.0508		0.0094		0.0062		0.0038		0.0085		0.0050		0.0026		0.0034		0.0042		0.0076

		m8		0.0456				0.0044						0.0054						0.0028

		m9		0.0410		0.0028		0.0046		0.0041		0.0030		0.0048		0.0028		0.0039		0.0035		0.0114

		m10		0.0375		0.0045		0.0036		0.0036		0.0047		0.0043		0.0029		0.0032		0.0036		0.0070

		m11		0.0416		0.0055		0.0045		0.0049		0.0053		0.0046		0.0015		0.0049		0.0040		0.0064

		m12		0.0445		0.0065		0.0051		0.0047		0.0058		0.0055		0.0024		0.0039		0.0042		0.0065

		m13		0.0419		0.0043		0.0051				0.0036		0.0045		0.0039				0.0044		0.0069

		m14		0.0374		0.0052		0.0041		0.0055		0.0069				0.0033		0.0022		0.0019

		m15		0.0318		0.0041		0.0025		0.0033		0.0052		0.0022				0.0022		0.0017		0.0071

		m16		0.0265		0.0044		0.0044				0.0045		0.0024		0.0010				0.0014		0.0026

		m17		0.0238		0.0049		0.0022		0.0022		0.0051		0.0022		0.0017		0.0014		0.0015		0.0026

		m18		0.0250		0.0036		0.0034		0.0031		0.0038		0.0034		0.0007		0.0014		0.0014		0.0042

		m19		0.0259		0.0021		0.0026		0.0051				0.0039		0.0021		0.0025		0.0019

		m20		0.0230		0.0029		0.0029		0.0022		0.0019		0.0030		0.0010		0.0026		0.0020		0.0046

		m21		0.0238		0.0033		0.0018		0.0024		0.0033		0.0030		0.0016		0.0018		0.0027		0.0040

		m22		0.0203		0.0040		0.0025		0.0017				0.0026				0.0015		0.0013

		m23		0.0199		0.0043		0.0011				0.0029				0.0005

		m24		0.0194		0.0028		0.0023		0.0018		0.0026		0.0019		0.0013		0.0016		0.0017		0.0035

		m25		0.0195		0.0019		0.0016		0.0014		0.0012		0.0022		0.0034		0.0031		0.0009		0.0038

		m26		0.0194		0.0026		0.0023		0.0019		0.0014		0.0029		0.0008		0.0018		0.0013		0.0044

		m27		0.0195		0.0023		0.0018		0.0013		0.0016		0.0024		0.0016		0.0016		0.0024		0.0044

		m28		0.0149		0.0028		0.0010		0.0012		0.0032		0.0009		0.0013				0.0012

		m29		0.0140		0.0025		0.0016		0.0018		0.0020		0.0017		0.0005		0.0010		0.0009		0.0020

		m30		0.0071		0.0013		0.0007		0.0009		0.0008		0.0006				0.0005		0.0004		0.0012

		|MH|		1		0.1548		0.1128		0.1027		0.1264		0.1051		0.0540		0.0798		0.0888		0.1756









APPLICATION: 
EXERCISES & TRAINING

21

For a given hazard 𝐻𝐻𝑛𝑛:
• Exercises & Training should 

focus on high importance 
activities.

• Activities we are good at 
should be refined and 
practiced.

• Activities we are poor at 
should be evaluated to 
guide new trainings.



CONCLUSION



E X P A N DS  T H E  T R A D I T I O N AL  D E F I N I T I O N S  O F  “ E X PERTISE”  T O  I N C L U DE  
L I V E D  E X P E R I E N C E  O F  D I S A S T E R .

DIR E CT PAR TICIPATION I N  T H E  R I S K  D E C I S I O N  B Y  A  V A R I E T Y  O F  
I N D I V I DU ALS  W I T H  D I V E R S E  B A C K G R O U N DS ,  E X P E R T I S E ,  A N D  
K N O W L E D GE  O F  P U B L I C H E A L T H  D I S A S T E R S .

A C C O M M O DAT E S  A  N E A R L Y  U NL IMITED NU M BER O F  PAR TICIPANTS .

I N T E R OP E R ABL E  W I T H  I N T E R N AL  N Y C  D O H M H  O PE RATIONAL 
F R AMEWORKS ,  W H I C H  F A C I L I T AT E D I M M E D I AT E  U S E  O F  F I N D I N G S .

T R ANSPARENCY AND DE T AIL  W I T H  W H I C H  D E C I S I ON  C R I T E R I A  A R E  
P R E S E N T E D ,  W H I C H  C A N  S E R VE  A S  T H E  B A S I S  F O R  R ICHE R 
PAR TNERSHIPS W I T H  C O M M U N I T Y ,  H E A L T H CAR E ,  A N D  O T H E R  
S E C T O R S .

N O V E L ,  N U A N C E D  M E T H O D T O  E S T IMATE DIS ASTER PR O BABILITY .

R E Q U I R E S  M INIM AL S T AFF AND S O FTWAR E R E S OURCES .
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NYC’S 2018 DISASTER RISK ASSESSMENT

SUMMARY
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