CLIMATE RISK AND VULNERABILITY
ASSESSMENT

TOPICS OF DISCUSSION

« Shared understanding

« Climate risk and vulnerability assessment
— Framework
— Process
— Approaches and case studies
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GLOBAL TEMPERATURES ARE INCREASING
Global temperature vs. 20th century average
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WE HAVE A GOOD IDEA OF HOW CERTAIN TYPES OF CLIMATE
EVENTS ARE BEING AFFECTED
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Stronger and Stronger Rising sea level Larger wildfires

more frequent rainfall and and stronger in the West
heat waves winter storms hurricanes

OTHERS, WE'RE STILL FIGURING OUT

Droughts: Polar Vortex: Derechos: Tornadoes, hail-

stronger, but related to Arctic Hard enough storms: stronger,
more or less warming?@ to predict, let but more or less
frequente alone project! frequente
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CHANGING CLIMATE IS A RISK MULTIPLIER

4 (RS ‘:/ v \

Uncertain impacts ~ Uncertain politics Changing Uncertainty of

on existing systems and social composition of changing costs
reactions populations and funding flows

IMPACTS ARE HERE. TIME TO PREPARE

We used to assume that the long-term climate will remain
stable and can be predicted based on past climate normails
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IMPACTS ARE HERE. TIME TO PREPARE

Today, climate is manifestly non-stationary: Past is no longer a
reliable indicator of present or future conditions

How do we incorporate changing climate
‘ trends into planning for operations,

maintenance, and design?

THIS LIGHT
NEVER TURNS
GREEN
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CONCEPTUAL FRAMEWORK FOR CLIMATE
RISK AND VULNERABILITY ASSESSMENT

11
szurd is the ppfenﬁol occurrence of a natural or hL_mpcm» Vulnerability is considered as a system
induced physucollevem that may cause loss of life, injury property representing its “propensity” or pre-
or other health impacts, as well as damage or loss to disposition to be adversely affected
property, infrastructure, livelihoods, service provisions,
ecosystems, and environmental resources
IMPACTS I
VULNERABILITY SOCIO-ECONOMIC PROCESSES
CLIMATE . .
Socioeconomic
HAZARDS RISK pathways
Natural Variability .
J Adaptation and
/ Mitigation Actions
Anthropogenic / \
Climate Change / PAFORUNE
Governance
/ ~ J
EMISSIONS
and Land use change |
Exposure is the presence of people, livelihoods, species or
tati ecosystems, environmental functions, services, resources,
Adaptation infrastructure, or economic, social, or cultural assets in
places and settings that could be adversely impacted.
12
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COMPONENTS OF VULNERABILITY AND CAPACITY

CLIMATE PHYSICAL, SOCIAL, ECONOMIC
PROJECTIONS INSTITUTIONAL FACTORS
EXPOSURE SENSITIVITY
(DE%'?SF,E o (TO HAZARDS) (OF AREA / SECTOR) COPING CAPACITY
POTENTIAL IMPACTS ADAPTIVE CAPACITY
VULNERABILITY
13
CLIMATE PHYSICAL, SOCIAL, ECONOMIC
PROJECTIONS INSTITUTIONAL FACTORS
WHAT WHERE
EXPOSURE SENSITIVITY
(DEGR'TSE,E o8 (TO HAZARDS) (OF AREA / SECTOR) COPING CAPACITY
WHEN
HOW WHY
POTENTIAL IMPACTS ADAPTIVE CAPACITY
WHO
WHICH
14
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VULNERABILITY & RISK ASSESSMENT

CLIMATE
SCENARIOS &
PROJECTIONS VULNERABILITY & RISK ASSESSMENT

ADAPTATION
PLANS
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PROCESS OVERVIEW

16
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WHY ASSESS
VULNERABILITY
AND
ADAPTATION?

To identify the extent and location of
short-term and long-term threats from
natural disasters and climate change

To understand the underlying vulnerability
of populations and assets and their
adaptive capacity

To assist in the identification and
prioritization of current and future
adaptation needs

To support preemptive action and
provide a baseline for planning and
undertaking adaptation and mitigation
efforts

17

KEY
CHALLENGES

Absence of international and national
guidelines

— Absence of standardized sectoral assessment
frameworks

Inconsistent application of IPCC definitions

Transition from high science modeling to
practical, technical and participatory
processes

— Technical knowledge and analysis capacity

Accounting for multi-sectoral considerations

18
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DEFINE SCOPE

SELECT & CHARACTERIZE RELEVANT

ARTICULATE OBJECTIVES
POPULATIONS AND ASSETS

Existing vs. planned
Asset and population typologies
Data availability

IDENTIFY KEY CLIMATE VARIABLES
Y yretuy—m— Localize sca\ce;e(;gﬁluwed level of
Sensitivity .
Threshold for impacts Products/actions needed
Target audience

ASSESS VULNERABILITY

COLLECT &
INETGRATE DATA DEVELOP
N ON ASSETS CLIMATE INPUTS
ASSESS
CRITICALITY BRVELSR
INFORMATION
ON SENSITIVITY TO
CLIMATE
IDENTFY & RATE INCORPORATE
. VULNERABILITIES LIKLIHOOD & RISK
INTEGRATE INTO DECISION MAKING

Identify, analyze, and prioritize adaptation options; Incorporate assessment results into programs and processes
SHORI= & LONG-TERM X ADAPTATION
MEASURES

MEDIUM-TERM [ PUANNING

Usingy g yoynow

DEVELOP NEW Opg m,
Es

ADAPTATION ADAPTATION
OPTIONS PATHWAYS &
SCENARIOS PLANNING

19

1 — IDENTIFY KEY CLIMATE VARIABLES

 |dentify climate or weather-related concerns
— Quantify the type of the information required
— Determine which of these risks have changed historically or are
likely to change in the future, and the extent to which climate
science can provide robust information on these risks to be used in

future planning
+ Current climate hazards (historical and observed data)

» Detecting changes (should be available from hydromet)
* Future climate hazards (GCMs, RCMs, downscaled, projections & likely

scenarios, uncertainty envelopes)

» Threshold for impacts

20
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2 — ARTICULATE OBJECTIVES

« Asymmetry between the needs and concerns of scientists

and decision-makers

— Locadlize scale (what is the required level of detail)
— What type of products or actions are needed

— Who is the target audience

What are current objectives for
the population, asset or locality?

What strategies & tools
accomplish revised objectivese

How are they failing?
Where, when & why?

21

ASYMMETRY BETWEEN THE NEEDS AND CONCERNS OF SCIENTISTS

AND DECISION-MAKERS

Technical and scientific community Decision-makers

*  Problems = Global warming / GHG emission levels « Problems = Budget, poverty

+ Focus = Climate science »  Focus = Prioritization of issues

*  Methods = GCM scenarios, etc. *  Methods = Development aid strategies

+ Perspective = Top-down * Perspective = Bottom-up

*  Vulnerability = Climate impacts *  Vulnerability = Current and future

+ Adaptation = Future * Adaptation = Current

»  Goal = Adaptation measures *  Goal = Policies and actions

+  Assessment = Global, regional *  Assessment = National, local, projects
22
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2 — ARTICULATE OBJECTIVES

» Technical knowledge needs to be translated into a
language that decision-makers understand, and converted
to timescales appropriate for the decision-making process

— Ensure that realities in the field (institutional limitations, technical
capacities, stakeholders’ and partners’ needs) are coherent with

the selected methods and tools

— The information produced must be politically relevant and

technically reliable

23
Risk from CURRENT Risk under FUTURE
climate climate
CurEt Vulnerability as a
Haozard Exposure Vulnerability Hazard Exposure result of climate
change
Current Future
Current . Future )
T~ Adaptive R Adaptive
Sensitivit Y v
v Capacity Sensitivity Capacity
. Adaptation Medium- & Long-
Short Term.Adctphon Pathways & Term Adaption
Options ' X
Scenarios Options
24
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KEY QUESTIONS

« How are the key concepts of risk, vulnerability
(and/or resilience) relevant in your work?

+ How might you develop a framework for risk/vulnerability
assessment in the context of your institution/project/programme?

+ How would you frame/scope a vulnerability/risk assessment (e.g.,
that you were commissioning for a specific intervention)
— What questions need to be asked?
— Who should do the assessment?
— What type of assessment is appropriate?
— What data sources & types of analysis are needed?

25

APPROACHES

26
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Quantitative
Numeric indicators (contfinuous,
binary, categorical), mapping

Qualitative
Expert judgment/review, narrative

Vulnerability-based

Impacts-based Assess societal underlying

D”:FERENT Model climate hazards & impacts sensifivity
APPROACHES

Current risks/vulnerabilities Future risks/vulnerabilities
TO Existing risks & near-term benefits Identify & plan for future risks
Top down Bottom up

Mapping risks, identify priority areas  Stakeholders identify risks/needs

Prediction/projection based
Climate model outputs,
downscaling

Hypothetical/plausibility based
What would happen if....2

27
HOW TO CHOOSE THE APPROPRIATE TOOLS?
Tools selection must be a function of the desired level of analysis:
“Resources” Scale “Decision” Scale
Global International Agreements
Ecosystem Regional Agreements
Watershed Governments
Landscape Communities
Farm Household
28
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CLIMATE RISK & VULNERABILITY ASSESSMENT

» It's not a plug-and-play process

« Before you start:
— What tool to use
— What inputs are you selecting
— What do you want to get out of it?

« Common flow, but different emphases:
— Assessing criticality
— Assessing vulnerability
— Assessing interdependencies
— Assessing social and /or engineering resilience

29
KEY POINTS
» The choice of terms, concepts, methods and tools is not the most crucial
aspect. The important thing is to use those selected in a way that produces
information that will be relevant for the clients, users, partners and
stakeholders
+ Vulnerability and adaptation assessments are multi-scale and multi-level
processes
— Impacts are a function of the different spatial and temporal scales
— The recommended strategies/policies/measures should be a function of the scale of
the assessment
+ Spatial entities (landscapes, watersheds) should be linked to social entities (families, communities,
individuals)
30
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You can'’t solve a problem
at the same level of
consciousness that
created it....

31

CASE STUDY 1 -
LEVEL OF RISK (EXPOSURE TO CLIMATE
HAZARDS) FACING COASTAL
INFRASTRUCTURE ASSETS IN SOUTHEAST USA

32
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LEVEL OF RISK (EXPOSURE TO CLIMATE HAZARDS) FACING
COASTAL INFRASTRUCTURE ASSETS IN SOUTHEAST USA

+ Objective

— |dentify areas on the landscape where
implementation of conservation actions will have
maximum benefit for human community resilience
AND fish and wildlife habitat

— Account for coastal and inland storm events

— Use regional assessments create a contiguous and
standardized dataset for all U.S. coastlines

* Vulnerability assessment conducted at
watershed level

— The Cape Fear Watershed Assessment focused on
identifying areas of open space where the
implementation of restoration or conservation
actions could build human community resilience
and improve fish and wildlife habitat in the face of
increasing storms and flooding impacts.

33

WHAT IS THE LEVEL OF THREAT?

WHERE ARE THE HIGH AT-RISK AREAS?2

6 indicators
» Sealevelrise scenarios
Areas of low slope
Flood-prone areas
Storm surge
Soils with poor drainage potential
Soils with hiah erodibilitv notential

34
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WHERE DO WE HAVE CRITICAL COMMUNITY ASSETS?
p—

e
WHAT IS THE EXPOSURE OF CRITICAL ASSETS
TO SEVERE STORMS AND FLOOD EVENTS?
* 4indicators
Population density
Critical facilities
Impervious surfaces
Water suoply facilities
35
Summed
Landscape Input x Inputy Input z Index Values
e a0 - fEaE
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Figure 15. Example of raster analysis used to create the composite Threat and Community Asset Indices.
Critical Community Asset
Critical Facilities Infrastructure Population Density Social Vulnerability Index
w ‘
b2 3
X b |
o+ +7% ¢ +
. 5
Figure 16. Example of a raster analysis with various ct;mmunity asset inputs and the resulting Cbn';mﬁnity Asset
Index.
+ Impervious surfaces
« Water supply facilities
36
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HOW VULNERABLE ARE THE COMMUNITIES AND ASSETS?

e 3

Helps communities
understand where
the most people and
assets are exposed to
climate related risks

A T
-
Community Exposure Index

2/9/21
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USING THE RESULT:

Community Exposure Index

Aquatic H
(existing dataset)

abitat Index

Protected Area Index
(existing dataset)

Landscapes that can
be used to help
communities respond
to and recover from
flood-related events

2/9/21
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WHERE WILL
WETLAND HABITATS
MIGRATE TO?

Identifying unsecured wetland
migration areas:

How can they be protected?

LAND PROTECTION FOR FUTURE
WETALND MIGRATION

tidal marsh

- secured land

migration space

i
B soft

4.0ft.

6.5ft.

Big Bend area of Florida's Gulf Coast

41

IF DEVELOPMENT HAS ALREADY

BEEN APPROVED, WHERE ARE THE
CRITICAL AREAS WHERE PLAN
MODIFICATIONS ARE NEEDED?

Wetland migration areas that are
projected o be developed by 2100 :

What type of development (if any)

should be allowed?

future development by 2100

near Timucuan Ecological and Historic
Preserve (Jacksonville, Florida area)

FUTURE DEVELOPMENT

42
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CASE STUDY 2 -
IMPACTS OF SEA LEVEL RISE ON THE PUBLIC
HEALTH OF VULNERABLE POPULATIONS IN
SOUTHEAST FLORIDA

43

IMPACTS OF SEA LEVEL RISE ON THE PUBLIC HEALTH OF
VULNERABLE POPULATIONS IN SOUTHEAST FLORIDA

* Research question —

Is there a correlation between potential public health risks

from tropical diseases associated with a changing climate
to identified vulnerable populations

* Looked at 4 tropical diseases

« Giardia (linked to flooding); Cryptosporidiosis (linked to
flooding); Dengue (linked to water); Chikungunya
(linked to water)

44

2/9/21

22



Sea Level Change (feet)

CLIMATE CHANGE CONTEXT
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PUBLIC HEALTH AND CLIMATE CHANGE IN S. FLORIDA
Driving Forces Climate Change Environmental Effects | | Exposures Health Effects
——’ HEAT waves \ ang monaity
[omee ]
T Ses level rise jions oo T —
:::umncumm . M.’““"‘-“" e m
| —— S
| cimate change :x:::u
[ Gioba! warmming | ® Increased greenhouse ¢ Water ingecurity
Jeappad gees gases Coasta Foosng
o = |« changing weather Exposure 10
temperatute 1o rise pates Lcologicsl changes potutants/
T Dirzase vecon - patterns o=
T =
Greenhouze Gase: changes eavironmant
changes
* Neorciogen daesses
e ]
e
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KEY IDNDICATORS

« Communities vulnerable to
impacts of sea level rise in
the coming decades

— SLR scenarios to 2030 and 2060

» Poverty

« Death rates from non-
communicable diseases

* Vulnerability to heat waves

« Death rates from tropical

diseases associated with
climate

Variables (axes F1 and F2: 46.02 %)

F2(12.20 %)

0
F1(32.82 %)

47
REAS OF POVERTY &‘”{\ AREAS OF POVERTY
RESPONSE SEA LEVEL RISE A\ FOR TARGETED
" OUTREACH
* Palm ] Palm
. . Beach Beach
» Poverty is linked to
negative health results | ‘,
« Adaptation planis @ —
targeted health outreach | rovard <14 Brovard
program
Miami-Dade = Miami-Dade ;
48
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CASE STUDY 3 -
ECOSYSTEM-BASED ADAPTATION
POTENTIAL OF MANGROVE FORESTS NEAR
VULNERABLE COASTAL COMMUNITIES,
TIMOR-LESTE

49

A FUNCTION OF TOPOGRAPHY, WITH RISK MULTIPLIED BY CLIMATE
CHANGE

« What is the level of exposure to %\% p, +720m
climate change facing coastal 2

communities? v

— Climate impacts v

* Impact to livelihoods

* Impact of sea level rise and shoreline
erosion
« Impact of climate change on high-

flooding and rain-caused landslides
— Critical connectivity routes

hazard areas / at-risk areas due to —

2/9/21
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WHAT IS SOCIO-ECONOMIC VULNERABILITY OF COMMUNITIES?

» Tribal tenure-based settlements
— No individual ownership

» Socio-economic vulnerability
determined through an index of
living standards indicators
— Gender
— Dependency ratio
— Literacy ratio

— Access to basic infrastructure (share
of households with electricity,
improved water, and improved
sanitation)

— Asset ownership (vehicles, boats,
livestock, etc.)

51

WHAT IS SOCIO-ECONOMIC VULNERABILITY OF COMMUNITIES?

 Tribal tenure-based settlements
— No individual cramarchin

« Socio-econornr
determined th Qﬁ a
living standard
— Gender ?
— Dependency | |
— Literacy ratio e e

— Access to bas o T T ' !
of households |
improved wat
sanitation)

— Asset ownersh
livestock, etc.)

52
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REASON FOR FOCUSING ON LIVING STANDARDS

Communities with roads inaccessible to 4WD over 12 months

Aileu Ainaro  Baucau Bobonaro Cova Lima Dili Ermera  Lautem  Liquica Manatuto fahi Oecusse Vigl

Correlation between road conditions and rice availability

50%

20% s |mpassable Aoads e Difficulty Obtaining Rice

30%

20%

10%

0%

January February March iy August  September October November December

53
WHAT IS SOCIO-ECONOMIC VULNERABILITY OF COMMUNITIES?
« What happens to living standards when we account for
climate change®?
4 ., &
i 11 1& SN ,{rﬁmf 4
e T~
oo\l e I . 4
54

27



WHERE IS THERE POTENTIAL TO REHABILITATE OR RESTORE
MANGROVE FORESTS TO REDUCE AND ALLEVIATE CLIMATE

IMPACTS ?

+ Potential of mc A\
impacts and p ) Q)
— Coastal ecosy

(historic range e S BT
development, I anues

ALEY MANATUTU

55
WHY ARE MANGROVE HABITATS IMPORTANT?
MANGROVES CORAL REEFS
':e‘].»‘:;\ui[::n::ﬂ REDUCE 66% OF REDUCE 97% OF
R WAVE HEIGHT WAVE ENERGY
56
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WHERE MANGROVES HAVE GREATEST POTENTIAL TO ALLEVIATE
POVERTY AND PROTECT THE SHORELINE

viGueQue

"
LB

A
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CASE STUDY 4 -
VULNERABILITY OF STORMWATER & DRAINGE
INFRASTRUCTURE IN MINNESOTA, USA

58
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CONTEXT: SEVERE FLOODING EVENTS

Hokah, MN - August 2007 Duluth, MN - June 2012

Minneapolis, MN - July 1987
Rainfall: ~9-14"(22.8-35.5) over 24 hrs

Rainfall: ~10" (25.4 cm) over 8 hrs Rainfall: 15.10" (38.3 cm) over 24 hrs
Damage Total: 30 million USD (state record) Damage Total: 108 million USD
Damage Total: $27 million USD

HEAVY PRECIPITATION & FLOODING TRENDS

Percentage increase in very heavy precipitation (heaviest
of 1% of all events) from 1958-2011

Trends in Flood Magnitude

Absolute Percent Change
er Decade
0000 v

A 0005 W

A oo v

g CE

Increasing Decreasing

Trends Trerds
Percentage Change
3 : g
Y EEpEnN N B N
0-10 10-20 20-30 30-40 40-50 >60
National Climate Assessment Report 2013 i
Karlet al. 2011
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MINNEHAHA CREEK WATERSHED

Trends in F Minnehaha Creek Watershed District
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STORMWATER INFRASTRUCTURE

Historical engineering design standard: design storm is 10 year — 24-hour precipitation event

Extreme eventsin

& 3 8
8 8

12

3
8

8
8

8
8
®
©
= \

10: design standard in2013

Percentage of components undersized
8
8

10.0%
<

0.0 20 40 6.0 8.0 100 120 140 16.0

Precipitation (in)
ip =@ CMIP3_A1b

Hydrology/Engi -8 CMIP3_Affi-avg
- CMIP5_RCP45

> @ CMIP5_RCP60 @~ CMIP5_RCP85
~O= CMIP3_GFDL2.1_A1fi-worst-run A Cannon Falls, June 2012 # Duluth, June 2012
©  Minneapolis, July 1987 B Hokah, August 2007 @ ‘New TP-40'
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Pipe Configuration

Minneapolis (Hiawatha basin)
Victoria

APPLIED RESEARCH APPROACH

System Components

Adequacy

Current — Projected

Projected Pipe Sizing

Exposure

Vulnerability

Adaptive capacity

Adaptive
capacity

Adaptation
options

63
PROJECTED PRECIPITATION AMOUNTS AND FREQUENCY:
CURRENT AND FUTURE
Return period mid-21st cent. mid-21st cent.
(years) Optimistic Moderate
25 2.5 2.84 3.3 6.86
5 3.17 3.47 4.11 8.4
7.5 3.57 3.88 4.66 9.39
“Design Storm” 10 3.86 4.19 +9% 6.56 +70% 10.13 #1579
25 4.84 5.28 6.74 12.75
50 5.67 6.22 8.31 15.03
75 6.2 6.82 9.39 16.5
100 6.59 7.27 10.23 17.59
64
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Recent storms
39 (9.9 cm)

»“

Pipe Adequacy and Surface Flooding
No surcharge
Surcharged, No surface flooding

I surcharged, Streets contain surface flooding
Surcharged, Over-curb fioodi

HIAWATHA CATCHMENT, MINNEAPOLIS

Moderate projection
6.6" (16.76 cm)
L

Pessimistic projection
10.1" (25.65 cm)

65

COST OF PIPE UPSIZING

Existing System

Ocu. ft

Surcharged, No surface flooding
Surcharged, Streets contain surface foading
N surcharged, Over-curb flooding

10-yr Event

3.9" (9.9 cm)

6.6"(16.76 cm
17 (25.6

Flood volume
(over curb)

Million gallons

2.92
6.34

34.11

Length of pipe
3,439 ft
20,405 ft

Existing System
™4 6.56in

Surchargad, No surface flooding
Surcharged, Streets contain surface flooding
I surcherged, Over-curb flooding

Increase undersized pipes to
eliminate over-curb flo~ 2.y,

Cost

6.5 million

38.8 million

66




ADAPTATION COSTS IN CONTEXT

= N
10-yr Event

Flood volume
3.9" (9.9cm)

Increase undersized pipes to

(over curb) eliminate over-curb # _oding

Million gallons

292

Length of pipe
3,439 ft

Cost

6.5 million

6.6"(16.76 cm)
10.1" (25.65 cm)

6.34
34.11

20,405 ft 38.8 million

COST OPTIONS IN $/MG

Cost of damages
Dry detention basin Upsizing pipes Underground storage (per flood)

0.11 $/gal 1.72 $/gal 2.4 $/gal 41,000 - 157,000 $/gal

Cost of damages

to property
(low end)
1.197 billion
67
CASE STUDY 5 -
CONVERGENCE OF HEAT, HEALTH AND
HOUSING VULNERABILITIES OF MOBILE
HOME RESIDENTS IN MARICOPA COUNTY,
ARIZONA, USA
68
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CONTEXT

I Precipttation =—— Low —— High

Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

69
PREDICTED MORTALITY ESTIMATES ARE NOT EXPLAINED BY
WEATHER PATTERNS
180
168.2 1642 169.3
160
1471
140
1205 1238
120
100 -9t = 974 I
; = I I = 10 -
80 e
60 60.5 58.4 637
40
20
0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
mm Adjusted Heat Deaths “"Predicted Heat Deaths based on weather
Heat related deaths in Maricopa County 2006-2019
70
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THE PATTERN OF HEAT-RELATED DEATHS DOES NOT
CORRESPOND TO UTILITY ASSISTANCE PROGRAMS

C_ Population Density
B Utility Assistance Recipients
- W 'ndoor Heat-Related Deaths
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4.9% of Maricopa
County residents live in
mobile homes

1stQir =2nd Qir

27.5% of indoor heat
associated deaths are
located in trailer parks

IstQir, = 2nd'Qir

73
INDOOR HEAT-RELATED DEATHS IN TRAILERS ARE TWICE AS LIKELY
WHEN AIR-CONDITIONING IS NOT PRESENT, MOST OFTEN BECAUSE
OF NO ELECTRICITY
ALL INDOOR DEATHS
Air Conditioning Indoor Deaths in Percent of Indoor Deaths Deaths not in Percent of Indoor Deaths
Status Deaths Trailers in Trailers Trailers not in Trailers
Not Present 74 23 31% 51 15%
Present* 342 96 28% 246 73%
Unknown 51 11 22% 40 12%
Total 467 130 28% 337 100%
*Among Indoor Deaths with AC Present and Known Reason
Indoor Deaths in Percent of Indoor Deaths Deaths not in Percent of Indoor Deaths not in
Reason for no AC Deaths Trailers in Trailers Trailers Trailers
Non-Functioning 191 55 29% 136 60%
No Electricity 34 11 32% 23 10%
Not in Use 87 21 24% 66 29%
Total 312 87 28% 225 100%
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MANY PEOPLE IN THESE ‘BLOCK GROUPS' ARE
DISPROPORTIONATELY ELDERLY AND FEMALE, LIVING ALONE

Most e Most
women men

died died
indoors outdoors

warved

/

vy
'

e

Block Group: 040134226.241

e me——— e

| L} iy L acrn
§— City of Mesa, Bureau of Land Managemert, Esri, HERE, Garmin, INCREMENT P, NGA, USGS Mu.te b
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ANALYSIS OF POLICY & TECHNOLOGY ASSISTANCE OPTIONS

Equipment rebates I

A2C0WNtE. 3005 3T 2l |

Action: Invest
Fayment options

Enecgy Support Program l

Renawsbie Eracgy and Sattery programs |

Bring Your Own Smart Thermostat (BYOT) l

Scn: Changs Energy-ssving tps |

Homa anergy chackup '
Frice pians '
Enecgy efficent mongages (EEM) '

Action: Receve a
Housing Recar Programs ||
Weatherzation Assistance l
Free Trees B
Solar communities B

Uity Assistance B

APS

=RP

——
Any SRP customer ‘ m
Any APS customer | ‘.}

Any APS customer and instalied By an approved contractor I

Any SRP customerand n5ts ed by 2n approved contractor I

St 150% coverty fevel ||

A Wi-Fi connecion and 2 hanmosiat @95i0'e for the program |
individual who :nsts s g 8087 or wing energy device l
Salow 200% poverty level I

Aguaifedenss B

Below 1508 poverty lavel +

Beiow 2885 goverty level + Reof conditions il

Below 20% ooverty lavel B

Legal aolity 4o piant trees on their property

Physisan ve-festion B

Quaitad milltary persannel, resenists and vetarans i

ry credit and meney o ciose theloan'l

city Lrrda, extremiy low, very-low 3nd lowkincome homeowners I

fthin Phoanc city limts. fow to modernate income homeownss il
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| HATE MY JOB BY LONNIE MILLSAP

THANKsS To 6LoBAL
WARNMING THAT STUPID
BeEARLL NEVER GET
US WAY OUT HERE.

THe MIRACLE OF ADAPTATION

Ephrat Yovel
ephrat @counterpoint-cs.com
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