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Background: ARkStorm 2.0

Original ARkStorm Scenario ARkStorm 2.0 Scenario
Great Flood of 1862 (2012) (2022)

ARkHist

Source: High Country News
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* Huang and Swain (2022)
30 days

45 days of storms between
December 1861-January

1862

e Occurred before NV was a * Dettinger et al. (2012): concat. 20" ' ChmatAeRT(r;a_ntgelg% 5005
state or the City of Reno was century storms . ARkFqu*e (Rc_pg 5 ;071-2030)
founded * Porter et al. (2011): impact assessment '

« S725 billion in CA damages
« 1.5 million evacuated
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Original ARkStorm Scenario ARkStorm 2.0 Scenario
Great Flood of 1862 (2012) (2022)
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How can we use the ARkStorm 2 0 scenario as a
disaster response and flooding impact exercise? |
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December 1861-January Huang and Swain (2022)
1862 30 days
* Occurred before NV was a * Dettinger et al. (2012): concat. 20t Chmat;ﬂiza-ngelg% 00e
SIsie o e Sy ol Renowas ESRALTy SSrms : ARkFLﬁLEfe (RCPS.S 2)071—2080)
founded * Porter et al. (2011): impact assessment '

$725 billion in CA damages
1.5 million evacuated
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Study Area: Truckee River Watershed

Truckee River: ] ) )
. 10000 Much of the basin’s elevation
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— Truckee River
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. %4 City of Sparks with 7 dams and 6
2020 population: 529,000 HUC8 Boundary

active reservoirs

+13% in the last decade
(U.S. Census Bureau, 2020)
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Study Area: Truckee River Watershed oo nama danses

2090s vs 1990s

Truckee River at Reno, NV
Water Year Annual Peak Flows, 1948-2022
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Corringham et al., 2022 showing
Albano et al., 2022 showing the source of Truckee River at Reno annual peak change in AR-driven flood damage

flows, 1948-2022 costs with climate change
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Application: Emergency Response Planning

Climate Inputs Information Planning
Short-Term
ARKkFuture (Tactical/

After-Action Stakeholder Senior Operational)

Assessment Knowledge Advisory ;
Group ot

=)

CﬁUFGHHhﬁ
ADAPTATION
PLAMMNING GUIDE

Risk and
Vulnerability
Assessment

: ] -
125W 120W 115W

(Huang and Swain, 2022)
Long-Term

(Infrastructure/
Land Use)

Novel Event,
Timeline of Impacts

Hazard
Assessment
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Application: Emergency Response Planning

ARkStorm 2.0 Scenario Explorer (Beta)

View ARkStorm by Day Manage other layers

Select the day of ARKStorm to display In Sebett the ARKStorm hatard to display In Add additional hazards layers to the map Add infrastructure layers to the map
the map the map

ol et}

o Visualize hazards;" 1 - St Lok

infrastructure, -

population overlays | | =

in map " -l
Provide place-based
insights to facilitate

discussions

Sacramonto

San Frantaio
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Application: Socioeconomic Impacts of ARkStorm 2.0

nature sustainability
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Modeling pipeline to create a time series of ARkKStorm 2.0 ARkFuture
flooding in the Truckee Meadows

ARkStorm 2.0
Weather Research

and Forecasting
(WRF) Model

ARkFuture IVT (kg ms1)

0 100 200 300 400 500 800 700 800

Source: Huang and Swain
(2022)

3 km, hourly
meteorology
(Xingying Huang and
Daniel Swain)
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Modeling pipeline to create a time series of ARkStorm 2.0 ARkFuture
flooding in the Truckee Meadows

ARkStorm 2.0
Weather Research

and Forecasting
(WRF) Model

Community
Hydrologic Prediction
System (CHPS)

RiverWare
Operations Model
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Source: Huang and Swain |
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3 km, hourly
meteorology
(Xingying Huang and
Daniel Swain)

Sﬁurce: CU Boulder
Hourly operational
streamflow (Scott

Fennema)

Hourly natural
streamflow (Mike
Imgarten)
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Modeling pipeline to create a time series of ARkStorm 2.0 ARkFuture

ARkStorm 2.0
Weather Research

and Forecasting
(WRF) Model

ARkFuture IVT (kg ms3)
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Source: Huang and Swain
(2022)

3 km, hourly
meteorology
(Xingying Huang and
Daniel Swain)

flooding in the Truckee Meadows

Community
Hydrologic Prediction
System (CHPS)

RiverWare
Operations Model
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Truckee River at Reno, NV

Model 88k cfs .\ Natural Streamflow
- - Natural Streamflow e 1997 x5
Operational Streamflow 3

— (Including Dam and . 2017 x7
m Reservoir Operations) : 1956 x 4
(@)
2 o Operational Streamflow
>0 48k cfs (Dams and reservoirs
> " : .
= ] managed under TROA)
3 ] @ . 1\ 1997 x 3
= 25000 1 g v A% 2017 x 4

)56 Peak I - Y L Fon 1956 x 2

— Flood Stage =—
18 daysabove ... . ... 2 b T e e

- — ARKStorm 2.0 Duration —|
Jan Feb Mar
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Modeling pipeline to create a time series of ARkStorm 2.0 ARkFuture

ARkStorm 2.0
Weather Research

and Forecasting
(WRF) Model

ARkFuture IVT (kg ms3)

Source: Huang and Swain
(2022)

3 km, hourly
meteorology
(Xingying Huang and
Daniel Swain)

flooding in the Truckee Meadows

Community
Hydrologic Prediction
System (CHPS)

RiverWare
Operations Model
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Results:
ARkStorm

Inundation
Time Series

Waterlogged system means
flooding duration well past
the end of precipitation

Water Depth (ft)
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Jan 2, 2072
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Results:
ARkStorm
Inundation
Time Series

Waterlogged system means
flooding duration well past
the end of precipitation
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Results:
ARkStorm
Inundation
Time Series

Waterlogged system means
flooding duration well past
the end of precipitation
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Results:
ARkStorm
Inundation
Time Series

Waterlogged system means
flooding duration well past
the end of precipitation
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Results:
ARkStorm
Inundation
Time Series

Waterlogged system means
flooding duration well past
the end of precipitation
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Results:
ARkStorm
Inundation
Time Series
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Waterlogged system means
flooding duration well past
the end of precipitation
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Infrastructure

Residential Structures I\/Iean Structure Value

1,500,000
1,000,000

500,000

emi N

Data: Nat.'onal Structure Inventory (NSI) gndded with WorldPop 1 km data
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Socloeconomic Status

Indlwduals Below Poverty Level Persons Who Are Ramal or Ethnlc Minorities
— g S IR -

11
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Results: Socioeconomic Impacts

Buildings Impacted

ARkStorm 2.0 in the Truckee

Persons Impacted
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ikl l l event flooding
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The ARkStorm 2.0
scenario presents a
long-duration
flooding situation

Flood Depth

1 Inch
12 inches
48 inches

1997 Flood
100-Year Flood
500-Year Flood

What will the
impact of
persistent flood
conditions be?
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Greater inequity for

Results: Socioeconomic Impacts grele/mere freauent

floods

Lorenz Curves
# People Affected | Relative Risk 100-Year Flood 500-Year Flood ARkStorm 2.0 Maximum Flooding

by ARkStorm 2.0 1.00 /
Peak Flooding Greater 7 Lower

’

: =
Uninsured 39,599 1.18 impact .- mpace g
Population E ?_J
Unemployed 10,655 1.10 T 5
Population S
Disabled 43,334 1.08 5
Population S ;
Pop. Below 75,946 1.08 - ;
Poverty Level B S
Minority 138,082 1.05 &
Population .

F ; 0.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.000.00 0.25 0.50 0.75 1.00
P(flooding | subset population) Proportion of Population

P(flooding | general population *Deviation below red line indicates disproportionate impacts

Relative Risk (RR) =
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Final Thoughts:

* The ARkStorm 2.0 scenario provides an opportunity to explore the

flooding impacts from an event outside what we have experienced

* Climate resilience depends not only on mitigation/prevention measures, but the ability
of agencies to effectively coordinate

* |Leverage new socioeconomic data to understand flood impacts/affect the most people
* Demonstrate the application of ARkStorm 2.0 to localized areas that can be
transferred to other communities

* In the Truckee River Watershed, the ARkStorm 2.0 scenario would have

flooding impacts greater than any event on record Acknowledesments

* Flood duration sets this event apart, 18 days > flood stage o Anne Wein, USGS

* Days with smaller inundation extents disproportionally impact Daniel Swain, UCLA/NCAR
vulnerable populations Maureen McCarthy, DRI
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