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Presenter Notes
Presentation Notes
Here are notes for this slide




Presenter Notes
Presentation Notes
Demonstrate PWA/WP expertise flood control and reclamation

FWS – WP keeps the rainfall record used by others.  Modeled channels – gages numbers 
FWS records continuous rainfall data (intensity-based bucket tips) with 2 minutes gage reporting into the data servers
WP owned and operated gage network
Rain gauges –   102
Stream gages – 50
Weather only – 16



Ventura City Hall
1873-74 - 16.33”
2020-21 - 14.02”
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Presenter Notes
Presentation Notes
Linear regression (MS Excel linear Trendline) accounts for all annual precipitation data points.  The formula is in the upper right of the chart – see negative slope and the Y-intercept is 16.336 inches.

Other rain gauge data – trends ranging across the county:
2.31 inch decline at Ventura over 149 years (graph on slide)
5 inch negative slope trendline at Casitas Dam over 65 years
4 inch negative slope trendline at Las Llajas Canyon rain gage over 50 years
See back-up slide for Casitas and Las Llajas graphs

WP gages:  Rain gages-102; Stream gages-50; Weather only-16



Climate studies for Southern California are predicting the design storm
rainfall intensity could be increased by 5-10%

Example of impact on Watershed Protection’s hydrology model:

« Sexton Canyon (rain gage #167) with 100-yr 1-hr intensity of 1.81 in/hr

 The 90% confidence interval ranges from 1.66 to 2.01 in/hr

 Thus, a 10% increase in intensity is 1.99 in/hr, or close to upper limit of
confidence interval
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Presenter Notes
Presentation Notes
WP Rain/Stream Gage numbering system is based upon location and gage type; not a sequential numbering system

Climate Study references – 
 
AghaKouchak, A, Ragno, E, Love, C, and Moftakhari, H, 2018. Projected changes in California’s Precipitation-Intensity-Duration Frequency curves. California’s Fourth Climate Change Assessment, UC Irvine. 
 
Brunner, MI, Swain, DL, Wood, RR, Wlllkofer, F, Done, JM, Gilleland, E, and Ludwig, R, 2021. An Extremeness Threshold Determines the Response of Floods to Changes in Rainfall Extremes. Communications Earth & Environment 2:173. 
 
Cook, LM, McGinnis, S, and Samaras, C. 2020. The effect of modeling choices on updating intensity-duration-frequency curves and stormwater infrastructure designs for climate change. Climate Change 159:289-308. 
 
Gao, X, Schlosser, CA, O’Gorman, PA, Monier, E, and Entekhabi, D, 2017. Twenty-first-century changes in US regional heavy precipitation frequency based on resolved atmospheric patterns. J. Clim. 30: 2501–2521.
 
Huang, X, Swain, DL, and Hall, AD. 2020. Future precipitation increase from very high resolution ensemble downscaling of extreme atmospheric river storms in California. Science Advances Research Article 2020; 6. 



Physical Factors Directly Contributing to Coastal Flood Exposure

Local Rainfall
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Coastal Threats Due to Climate Change

 Sea Level Rise
» High Tide Flooding

 Shoreline Retreat
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National Oceanic
and Atmospheric

Ocean Protection Council

United States Army
Corp of Engineers
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Presenter Notes
Presentation Notes
RMA received two grants from the Coastal Commission.
In Round 3 we were awarded $225,000 in Aug. 2016, work began in Dec. 2016.
In Round 6 we were awarded $130,000 in Nov. 2019, work began in March 2020.
RMA Planning still needs to finish their current grant round before they apply for another.




Probabilities of SLR
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Regional Sea Level Change in feet
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Presenter Notes
Presentation Notes
SLR Predictions predominantly derived from USACE Sea Level Change Curve Calculator (image linked to source)
H++ scenario added in slide; 2.6ft added to all OPC values to transform to NAVD88 elevations. OPC 66% = 3.3ft + 2.6ft; OPC 0.5% = 6.8ft + 2.6ft; and H++ = 10ft + 2.6ft. Upper bound of OPC 66% shown. 
Santa Barbara Gauge data listed as noncompliant for USACE tool because not long enough collection span  

https://cwbi-app.sec.usace.army.mil/rccslc/slcc_calc.html

Historic Sea Level Rise - Observed
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Presenter Notes
Presentation Notes
Inflection point at ‘0’ meters 1983 – NAD 27 to NAD 83
Data for Seal Level Rise (SLR) at Santa Monica is very linear over time
Observed SLR increased in leaner fashion – totaling 1.2” over past 20 years of current modeling 
The rate (6”/100 yrs since 2000) matches the historic recorded rate of rise, since the 1930s
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Historic Sea Level Rise — Observed on 20 yrs of

modeled prediction

NOAA et. al. 2017 Relative Sea Level Change Scenarios for Santa Monica Tide Gauge
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Presenter Notes
Presentation Notes
Superimposed observed Santa Monica trendline (Red) spans 2000-2020   
Map taken from: https://tidesandcurrents.noaa.gov/sltrends/ 
Upper bound of historic SLR rates extrapolated until 2100 = ~6 inches but historic rates don’t account for future Green House Gas (GHG) effect and are insufficient at predicting future SLR rates


Institute of
Environment

Key Take-Aways:

« Narrower range of projected SLR
compared to 2017 — no ‘Extreme’ scenario

* High Tide Flood (HTF) events will increase
In frequency and elevation

* SLR scenario predicted range increase is
1.4 10 6.4 feet at year 2100

NNNNNNNNNNNNN

Scenario SLR (ft)
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Presenter Notes
Presentation Notes
NOAA (2017) predicted SLR in year 2100 for ‘Low” was 1.0 foot and  ‘High’ was 10 feet.

Will discuss in detail in a future slide the highlighted ‘Intermediate’ .8 foot line in the chart – PWA’s recommendation


1990

220 | 200
Flood Flood Flood Flood Flood Flood Flood Flood Flood
National 1 0.2 0.03 3 0.3 0.04 >10 4 0.2
“Hawaii/Pac Is 0.06 <0.02 <0.02 0.2 <0.02 <0.02 9 01 <0.02
NE Atlantic 2 0.3 0.06 4 0.6 0.09 >10 6 0.4
SE Atlantic 0.9 01 0.03 2 0.2 0.04 >10 4 0.2
E Gulf 0.7 0.2 0.06 2 0.3 0.08 >10 3 0.3
W Gulf 1 0.3 01 B 0.7 0.2 >10 >10 1
SW Pacific 0.8 0.02 <0.02 1 0.04 <0.02 >10 0.7 <0.02
NW Pacific 3 0.3 <0.02 4 0.4 <0.02 >10 1 0.03
“*Alaska 0.7 <0.02 <0.02 0.2 <0.02 <0.02 0.7 0.03 <0.02
US Carib 0.02 <0.02 <0.02 0.04 <0.02 <0.02 6 0.04 <0.02

*The Pacific Island locations use the same scenario assigned to the Hawaiian Islands (see Table 2.2); *“Alaska locations, which as a whole could
not be regionalized due to large differences in VLM, use the lower-bounding scenario per CONUS, which is the Intermediate-Low scenario (see
Table 2.1). The lower-bounding scenario for Alaska is used to reflect the significant deviations below the Intermediate scenario (Figure A1.2b).
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Minor Flood ~10 every year
Moderate Flood ~1 every year

NOAAID

9410170

9410230

9410660

9410840

9411340

9412110

9413450

Location

San Diego, CA

La Jolla, CA

Los Angeles,
CA

Santa Monica,
CA

Santa Barbara,

CA

Part San Luis,
CA

Monterey, CA

2n

32.87

3372

34.01

344

35.18

36.61

Latitude | Longitude

U747 | 1745
11726 1624
-118.27 1.674
118,50 1654
-19.69 | 1645
-12076 | 1623
-121.89 1627
7/18/2022

0.490

0.468

0.472

0.489

0.485

0.449

0.431

22

21

1.0

1.8

0.6

1.0

16

Moderate

Flood (m)
1983-
2001 0.570 0.852 1.240
1983-
2001 0.565 0.849 1.235
1983-
2001 0.567 0.850 1.237

1983-
2001 | = ¥ b |

1983-
2001 0.566 0.849 1.236
1983-
2001 0.565 0.849 1.235
1983-

0.565 0.849 1.235

Anna



Watershed / Roads
and Transportation

Subject to Coastal Impact |

o = VCPWA-WP Jurisdiction Only

° = VCPWA-WP Jurisdiction and Facility
=== = VCPWA-RT Hueneme Rd: Edison to Rice
=== = VVCPWA-RT Harbor Blvd and Bridge

Next Step: Infrastructure Planning
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Presenter Notes
Presentation Notes
WP – 10 Jurisdiction Only
         12 – Facilities

RT – 2 – Facilities

WS – North Coast Sewer Lines



The SLR scenario shown in the GIS graphic is the CoSMOS 2m + 100yr coastal storm.
 
Additional info on what is included in that prediction can be found here:
https://www.usgs.gov/centers/pcmsc/science/coastal-storm-modeling-system-cosmos
 



Infrastructure Planning

1. Identify Facility

2. Collect Data

3. Understand Level of Service

4. Establish failure consequence

5. Determine critical sea level elevation(s)

6. Use “best available” climate science to
estimate timing and action thresholds

7. Develop adaptation strategies that can be
deployed if action thresholds are reached

8. Estimate adaptation costs

This Photo by Unknown Author is licensed under CC BY-SA

9. Summarize findings



http://www.thebluediamondgallery.com/wooden-tile/p/plan.html
https://creativecommons.org/licenses/by-sa/3.0/

Present to year 2050
Existing Infrastructure
* Analyze model and data specifically for NOAA's 2022 ‘Intermediate’ prediction
on existing level of service of coastal infrastructure (capital plans/cost projections)
» Where impacts are expected decades into the future, infrastructure modification plans
will be updated as a result of updated models and data

New/Replacement/Upgraded Infrastructure
« Designs will be based on NOAA's 2022 ‘Intermediate’ models, with adaptive
management contingency plans for ‘high’ model predictions

Years 2050-2100

Routinely analyze model and data refinements to determine climate change and sea level
impacts and build resilient infrastructure

NNNNNNNNNNNNN



« Approve the Public Works Agency’s infrastructure planning design
approach as it relates to climate change and sea level rise

* Provide additional or alternative guidance

NNNNNNNNNNNNN



Questions



Presenter Notes
Presentation Notes
Here are notes for this slide


Impacts of Climate Change on
Ventura County Watershed Hydrology

Casitas Dam Historical Rainfall (1957-2021)
and Trendline
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» Initial statistics of stream gauge
data (with the last 15-year data
records included) points to a
possible decrease in design
discharges
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Las Llajas Canyon Rain Gauge Station (234)
Historical Records and Trendline
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Presenter Notes
Presentation Notes
5” negative slope trendline at Casitas Dam over 65 years
4” negative slope trendline at Las Llajas Canyon rain gage over 50 years
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