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Projectec Regional Impacts
= Temperature
= Precipitation

- Sea Level Extremes

GOAL: Inform you about some of our
research examining how climate change
may Impact Southern California



IPCC 4t and 5t Assessment Scenarios

Projections based on climate
models forced with various
scenarios of CO, concentration

Different greenhouse gas
emissions trajectories
would have enormous impacts
on climate in future decades

IPCC=Intergovernmental Panel on Climate Change



Downscaling

Precipitation from January 21, 2010 storm:



Downscaling

Precipitation from January 21, 2010 storm:

Downscaled to
6-km grid

Downscaling resolves regional precipitation features

LOCA: Localized Constructed Analog statistical downscaling (Pierce et al 2014)




Temperature



Projected Climate Warming through the 215t Century

° because of greenhouse gas build-up we are committed and are already warming
. amount of warming in future decades depends on greenhouse gas emissions

CMIP5 = Coupled Model Intercomparison Project Phase 5

. 3°F



Impacts of Increasing Temperatures: Heat Waves

Heat Waves

Projected in San Diego
SRES A2 and SRES B1 GHG
Emissions Scenarios

Number of Days (n), April—
October, When Maximum
Temperature (Tmax) Exceeds
the 98th Percentile Historical
(1961-1990) Level of 82° F at
San Diego from Four BCCA
Downscaled GCMs. Brown
carrots and red dots shown for
B1 and A2 emission scenarios,
respectively. Thick brown (B1)
and red (A2) lines show median
value from the four simulations.

20/yr

Additionally, most models project more warming at night
=> |less nighttime relief during heat wave episodes



Precipitation




Annual Precipitation Time Series: South Coast Drainage

Great year-to-year
variability in
San Diego
precipitation

Ranges from ~33% to
200% of average

and, when Southern California is dry--
Northern California is often dry
and the Colorado River drainage is sometimes dry




Projected Change (%) in Average Precipitation (1986-2005 to 2081-2100)

RCP85 — Mean of 39 models

Globally, dry regions become drier
Including the Southwest United States!



Downscaled Projected
Precipitation Change

Early 215t Century

Incrementally drier Southwest,
especially Southern California
develops over the 215t Century.

Drying becomes greater

. Mid 215t Century
as climate becomes warmer

) ) ) Late 215t Century
from 48 climate model simulations

downscaled to12km using BCSD



Substantial Decline of California Spring SnowPack from Projected Climate Warming
high or even higher losses by end of 21t Century depending on how much warming

David Pierce/Dan Cayan Dec 2012
to appear in California Water Plan Updat
See also Pierce and Cayan 2013 J Climate



Sea Level

over 21st Century occurs a marked decline of chances of reaching
or exceeding historical median
Snow Water Equivalent Sierra Nevada+



Extreme sea level occurrences

observed at or above 99.99% historical hourly threshold 1.41m above mean

1983 Highest California

sea levels have mainly
occurred in
a few stormy years,
especially during large
El Ninos
(1983 and 1998)

1998

from hourly sea level
record at Ft Point,
mouth of San Francisco Bay

As global sea levels increase, expect number of extreme
events to also increase.




Sea Level Rise during Historical Period

Global Mean from Satellite (1992-present)
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Global Sea Level Projections into 215t Century

IPCC 2013:

Total GLOBAL MEAN rise projected between 0.3 — 1.0 m by 2090-2099



Projections of N Pacific Wave Climate in 215t Century

Method: Force wave model with projections of surface wind from coupled
climate models. Examine wind and wave height statistics.

Study: Cayan et al, 2009 focused on California

Notable decreasing trend in extreme

waves along California coast

=> due to poleward shift of storm track
and/or decreased wind speeds

Also, significant decadal variability

Fig 22, Cayan et al, 2009
Wavewatch Il forced with NCAR CCSM3 model winds



Extreme Sea Level Events

Despite projected decrease in extreme storm frequency, extreme sea level
events are projected to increase due to rising global sea levels.
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Figure 5. Projected total exceedances of San Francisco hourly sea level height (SLH) above historical 99.99
percentile (black), and number that are coincident with sea level pressure anomalies less than -7mb. Projected
sea level from GFDL model weather and Nino3.4 SST with a linear trend of 30cm over 2000-2100. (Cayan et al. In
Review)
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3 CLIMATE ACTION PLANNING:
A REGIONAL PERSPECTIVE
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M San Diego Region

Orange County

Riverside County

Oceanside

Carlsbad
Encinitas
Solana Beach Imperial
Del Mar County
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W State Framework for Reducing GHGs

Two statewide goals:
e Return to 1990 GHG levels by 2020
* Reduce 80% below 1990 by 2050

Executive Order S-3-05
(2005)

e Setthe 2020 reduction target into law
Assembly Bill 32 (2006) e California Air Resources Board to prepare
Scoping Plan

Senate Bill 97 (2007) CEQA Amendments for GHG emissions

Metropolitan planning organizations to
Senate Bill 375 (2008) reduce transportation-related GHGs through
land use and transportation planning




2 San Diego Region 2012
Greenhouse Gas Emissions Inventory




W Statewide 2020 GHG Emissions and
Sources of Reductions




SANDAG Energy and Climate Planning

refuel

San Diego Regional Alternative Fuel
Coordinating Council




Regional Energy Strategy (RES)

= Energy policy guide for the region

= Used by:
- SANDAG
- Member agencies
- Regional stakeholders

Last RES adopted in 2009

= Technical update in 2014
- Developed by Regional Energy Working Group
- Existing conditions and forecast to 2050
- Demonstrates progress toward 11 goals



SANDAG Energy Roadmap Program

= Partnership with SDG&E

= Energy savings in government
operations and community

= Roadmap implementation
assistance:
- Municipal retrofits
- Energy/climate planning

- Community outreach/programs
- Green business
- Subregional collaboration

= More info:


http://www.sandag.org/energyroadmap

Local Government Climate Action Planning

All 19 jurisdictions have completed
a GHG inventory

Seven jurisdictions have adopted a
Climate Action Plan, another six
are in development



Transportation — Reducing VMT

= SB 375 Requirements

- State sets regional targets for per
capita GHG reductions from
passenger vehicles

- SANDAG develops SCS for
acceptance by CARB

= Efforts to Reduce VMT

- Smart growth development
- Mobility options

- Active transportation

- iCommute/TDM strategies
- Parking strategies

10



Transportation — Fuel Efficiency and

Low Carbon Fuels

Makeup of California’s on-road passenger vehicle fleet
needed to reach 2050 goal
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State
- Vehicle emissions standards
- Rebates for consumers
- Low Carbon Fuel Standard

SANDAG

- Readiness planning for EVs/alt fuels
- EV charging at transit facilities
- Energy Roadmap fleet assessments

Local Governments

- Facilitate infrastructure installations
- Integrate EVs/alt fuels into gov’t fleet

- Improve traffic flow and efficient
driving

11



Land Use

Comparison of Housing and Job Growth
Projected in 1999 vs. 2013




W Electricity & Natural Gas

G0

CALIFORNIA
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W State Framework for
Addressing Climate Impacts

 CA Sea Level Rise Assessment Report
e State Climate Adaptation Strategy
* Land use planning guidance

CA Climate Adaptation Describes impacts, risks and strategies for
Strategy (2009) climate adaptation in several sectors

CA Coastal Commission
Draft Sea Level Rise
Guidance (2013)

Executive Order S-13-08
(2008)

Recommends steps for addressing sea level
rise in coastal zones

CA Natural Resources Agency update of the
2009 Adaptation Strategy with advances in
climate science and risk management
options

Safeguarding California:
Reducing Climate Risk
(2014)

14



Agriculture

e Constrained water
supplies

e Crop pests/vectors

e Weather changes

Biodiversity/
Habitat

eForests: insect attack,
drought stress
eFreshwater/vernal
pools: hydrology/
ecology
eShrublands: range
shifts

M Climate Change Impacts

Public Health

e Air quality
o Wildfires
e Severe weather
e Agriculture changes
e Infectious disease

Coastal
Resources

* Sea level rise
e Sewage treatment
e Species relocation
e Saltwater intrusion
* Ocean acidification
e Flooding
e Erosion

Water
Management

¢ Constrained
supplies
e Demand for water
* Water quality
e Stormwater runoff

Economics

eImpacts to
infrastructure

eProperty losses

eHigher public health
costs

15




Climate Change Impacts

+4.8° F in annual average temperature

16% fewer rainy days, and 8% more
rainfall during the biggest rainstorms

12% decrease in the runoff and
streamflow due to less snowpack and
greater evaporation

5 to 24 inches of sea level rise

Longer and less predictable fire season;
larger and more catastrophic fires; and

higher number of poor air quality days

as a result.

Threats to coastlines and beaches,
wetlands, and unique plants and
animals

7 times as many days of extreme heat
per year

16


http://www.sandiego.edu/2050

SANDAG Adaptation Planning

= Consider impacts on
transportation
infrastructure

= Shoreline preservation
= Habitat conservation

17



Local Government Adaptation Planning

= Beginning to address adaptation in CAPs:
- Reduce urban heat island
- Water conservation
- Emergency/disaster preparedness
- Prepare for extreme heat events

= Collaborative efforts:

- Sea Level Rise Adaptation Strategy for San Diego Bay

- Climate change considerations in County of San Diego
Multi-Jurisdictional Hazard Mitigation Plan

18



Interrelationships - Economics

= Energy and water savings equate to economic
savings
= Job growth opportunities:
- Cleantech sector

- Local jobs for energy contractors/engineering

= Preparing for impacts of climate change now can
avoid or reduce costs in the future

19



Interrelationships —

Social Equity and Public Health

Reduce air pollution

Increase physical activity

Reduce chronic disease (such as asthma and
heart disease)

Improve mental health

Improve access to low-cost alternative
transportation options

Reduce air pollution

Increase physical activity

Reduce chronic disease

Increase local access to essential services
(affordable housing, jobs, amenities)

Enhance safety for biking and walking with
reduced vehicle speeds and reduced collisions

Reduce household energy costs (especially
beneficial for low-income households)
Promote healthy homes

Create local green jobs

Promote cooler communities through shade
trees and cool pavements

Reduce temperature and urban heat island
health effects

Reduce air pollution

Reduce noise

Enhance safety

20



Moving Forward: Activities for 2015

= San Diego Forward: The Regional Plan

= Energy Roadmap Program Continuation

= Alternative Fuel Readiness Planning

= Electric Vehicle Readiness Implementation

- New grant from CA Energy Commission

= Regional Collaboration

21



B THANK YOU!

Allison Wood, Associate Regional Energy/Climate Planner
allison.wood@sandag.org

22
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Greenhouse Gas Reduction Planning in Cities
San Diego Region

Nilmini Silva-Send
November 21, 2014
APA

Disclaimer: The materials included in this presentation are intended for informational purposes only,
and should not be considered a substitute for legal advice in any particular case.

CLEPIC

ENERGY POLICY INITIATIVES CENTER
UNIVERSITY OF SAN DIEGO SCHOOL OF LAW




Outline

1. Regional Greenhouse Gas Planning
2. Local Government Process

3. Climate Planning Tools



Regional GHG Inventory 2012
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Business-As-Usual GHG Projection
San Diego Region

Business-As-Usual
Emissions
Projection
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BAU Projection and Targets Trajectory
San Diego Region

———1990.in26

[T}
N
[}
=

4]

f=

o
E
2
=
Q
&
(=
2
E

Emissions
Targets
Trajectory

B

Elkid]
5 20108 20158 20208m 2025R 20308 20350 20400 204508 20508




BAU, Targets and Mitigation
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Why greenhouse gas planning at city-level?

« AB32 Scoping Plan 2008, 2011(final), 2014 First Update

- Local and regional cooperation essential

« CEQA guidelines (mandatory) for GHG analysis

— 2010 SB 97 -Localities must review climate impacts of projects

« CEQA related bills

Exemptions favoring low carbon measures
— 2011 SB 226 - exemption for certain solar systems (s 21080.35)
2010 SB 375 — regional GHG reduction targets from transportation

« Attorney General Comments on GHG planning in general plans

« CEQA Litigation



AB 32 Scoping Plan 2008: regional and local

cooperation essential

Regional transportation

S related GHG targets
O (placeholder)

Local government

o/ operations




Typical GHG planning process today



Climate Planning Process

1. Analysis Develop GHG

Phase

Inventory

Project Business As Usual

Emissions to 2020, 2035

Select and Estimate Reductions
from Mitigation Measures

Select 2020 and 2035

Develop Draft Climate Action

Emissions Targets

Public Review/Comments

e Plan
CEQA
rl?eVIeW Finalize Draft Climate Council/Board/Commission
NG Action Plan approval
g
2. Implementation Plan }[3 Monitoring Plan
10




Climate Planning Process

Develop GHG = Project Business As Usual
Inventory Emissions to 2020, 2035

v

. Analysis
Phase

Select and Estimate Reductions Select 2020 and 2035
from Mitigation Measures € Emissions Targets
Develop Draft Climate Action Public Review/Comments
e Plan ->
CEQA \l,
rl?eVIeW Finalize Draft Climate < Council/Board/Commission
NG Action Plan approval
4 )
2. Implementation Plan }[3 Monitoring Plan
11 J




Guidance from the State + Courts....

Governor’s Office of Planning and Research (OPR) /Air Resources
Board

» Many tools - by ICLEI, EPIC, others

» For projections, apply federal and state measures now in place

 Renewable Portfolio Standard (33% by 2020)

* Fuel Efficiency Standards (54.5 mpg new passenger vehicles by
2025)

 Low-Carbon Fuel Standard (10% GHG intensity reduction by 2020)

» Court’s directions:

Enforceable mitigation measures through 2020 or through life of GP
12  Demonstrate progress toward 2050 goal



Climate Planning Tools (EPIC)



EPIC Climate Planning Tool

Inventory Sectors for Cities

- Electricity and Natural Gas
- Transportation

- Solid Waste

- Wastewater Treatment

- Water Use Energy

14



EPIC Climate Planning Tool

Data

* Vehicle miles traveled (VMT) from SANDAG per year
e CO2e/VMT intensity from EMFAC 2011 for our region

 Electricity Intensity calculated from actual power plants emissions and

load data
* Electricity and NG usage from SDG&E
* Waste disposed from CalRecycle
e Urban Forestry Data

* Forecasts based on SANDAG and CEC

15



EPIC Climate Planning Tool

Inventory and BAU

16



EPIC Climate Planning Tool

Set Targets, Calculate Reductions Needed

17



Select Mitigation Measures

Jurisdiction/Authority

* Who has jurisdiction or authority to implement and enforce a
measure?

Potential to reduce emissions

 How much emissions can a measure reduce?
* What participation or activity level is required?

Cost to implement

e How much does a measure cost?

18



EPIC Climate Planning Tool

Mitigation Model

19



EPIC Climate Planning Tool

Mitigation Model

20



EPIC Climate Planning Tool

GHG Mitigation Measures Summary

Emissions Reductions . . )
Emissions Reductions

Transportation . .
P Electricity + Natural Gas
Pricing Parking
. _— Cogeneration
Population Density
Alternate Work Schedule | Commercial SHW Installs
Telecommuting Residential Photo-Voltaics
Ecodriving . )
Commercial Photo-Voltaics
Van Pooling
Residential SHW Install
Preferntial Parking for EV's esidentia nstatls W 2035
Reducing Parking W 2020
Bicycle Strategy Residential Efficiency...

Mass Transit .
New Construction (Res. +...

Electric Vehicles

Residential Efficiency...
Price of Gas

Average Commute Commercial Efficiency...

Low Carbon Fuel Standard... Renewable Portfolio Standard

Vehicle Emissions...

i ! ! T i 0.000 0.003
0.000 0.008 0.016 0.024 0.032 0.040 (
21 CO2e/Year




EPIC Climate Planning Tool

RERIES

22



Cities involved In climate action planning

San Diego 1,356,000
Encinitas 61,588
Del Mar 4278
Solana Beach 13,236
Chula Vista 256,780
Lemon Grove 26,141
La Mesa 58,0642

Oceanside 172,794

23



Thank You!

Nilmini Silva-Send
University of San Diego
silvasend@sandiego.edu
619-260-2957

CEPIC

ENERGY POLICY INITIATIVES CENTER
UNIVERSITY OF SAN DIEGO SCHOOL OF LAW




Mike Hansen

City of San Diego Director of
Land Use and
Environmental Policy, Office
of Mayor Kevin Faulconer

Agency/ City of San Diego

Organization Draft Climate Action Plan Overview

Logo Here




Climate Action Planning Background

« 2005 — City Approves First Climate Protection Action Plan

+ 2006 — AB 32 Sets GHG Targets

« 2008 — General Plan Comprehensive Update and EIR

- 2012 — Mayor Sanders Releases Draft Climate Mitigation and Adaptation Plan
+ 2013 — Interim Mayor Gloria Releases Working Draft Climate Action Plan

- 2014 — Mayor Faulconer Releases Draft Climate Action Plan



Policy Objectives

* Reduce GHG while strengthening economy and
improving quality of life

* Provide roadmap to
meet targets from AB 32
and Exec. Order S-3-05

* Enhance leadership
position in Cleantech

 Achieve broad
community support



Implements the General Plan

Climate Action Plan Supports General Plan:

« Conservation Element — A.13 — Regularly
monitor, update, and implement the City’s
Climate Action Plan to ensure compliance with
all applicable federal, state and local laws.

» Conservation Element -A.2 — Reduce the City's
Carbon Footprint

« City of Villages Strategy - Promote the
integration of land use planning and transit.

* Mobility Element — Increase multi-modal
transportation choices in a manner that
strengthens the City of Villages land use vision
and helps achieve a clean and sustainable
environment.



Robust Community and Stakeholder
Outreach Guided CAP Development

* Public Forums and Comments
- Over 30 public presentations since 2011

* Environmental & Economic Sustainability

Task Force
- Independent advisory body formed solely for CAP

* City of San Diego Hearings and Workshops

- Environment, Planning Commission, TAC, CPC

« Extensive Outreach to Business and
Environmental Organizations and Leaders



Community Baseline
2010 Inventory



Projected GHG Emission Levels and
Reduction Targets



Five Bold Strategies for GHG Emissions
Reductions

1. Energy & Water Efficient Buildings

2. Clean & Renewable Energy

3. Bicycling, Walking, Transit, and Land Use
4. Zero Waste

5. Climate Resiliency



Energy & Water Efficient Buildings

* Energy/Water Conservation & Disclosure
Ordinances

* Municipal Energy Strategy

* Design Rate
Structures to
Conserve Water

e Qutdoor
Landscaping
Ordinance



Clean and Renewable Energy

 Renewable Energy
Program

(100% Renewable
Target for 2035)

* Rooftop Solar and
EV Charging Station
Ordinance



Bicycling, Walking, Transit, and Land Use

* Increase Transit, Bike
and Pedestrian

Mode Share
In Transit Priority Areas

» Convert Municipal
Fleet to Zero & Low
Emission Vehicles

* Electric Vehicle Charging Siting Plan



Zero Waste and Climate Resiliency

* 90% Waste Diversion by 2035 through Zero
Waste Plan

* Increase Methane Gas Recapture at Landfills
and Wastewater Facilities

* Urban Tree Planting Program

» Future Standalone Climate Adaptation Plan



Next Steps

1. Environmental & Economic Sustainability
Task Force

2. Prepare Draft Environmental Document
3. Review Public Comments

4. Finalize Plan and CEQA Document for City
Council Consideration

5. Future Council actions on incentives,
ordinances, and programs



Next Steps

6. Long term commitment to implementation and
monitoring

/. Broad-based participation

- No single organization or institution can achieve targets on
its own

- Challenge must be shared by the entire community

8. Flexibility to make adjustments over time



Lead City Staff and Consultant Team

* Mike Hansen (Mayor’s Office)

 Brian Schoenfisch (Planning Dept)

* Nancy Bragado (Planning Dept)

* David Well (Environmental Services Dept)

« Scott Anders (EPIC)

* Nilmini Silva-Send (EPIC)

Questions? Send to CAP@SANDIEGO.GOV
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San Diego

Coronado

National
City

Chula
Vista

Imperial
Beach

Established in 1962 by Legislature to:
Manage San Diego Harbor
Administer public lands along the bay

Governed by Seven Commissioners

Appointed by five city councils of
neighboring cities

San Diego
Coronado
National City
Chula Vista
Imperial Beach



Emission Inventories

Baseline and Projections
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Energy Conservation and
Efficiency
(20%)

Transportation and Land Use
(57%)
Water Conservation and
Recycling
(<1%)

Alternative Energy Generation
(20%)

Waste Reduction and Recycling
(~3%)

Miscellaneous
(.03%)

€5 - 10% reduction by 2020
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_ Goals

Policies

Measures
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Authority

Cost

Cost effectiveness
Potential funding
Implementability

Measurable results

Key measure
Timeframe
Reduction potential
Technical feasibility
Existing
agreement/law
Co-benefits

15
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‘k’ BPC Plan v BPC BPC v BPC
Adoption Checkpoint Checkpoint Checkpoint

Goals Draft Progress | GHG Progress | Progress | GHG Progress [Progress GHG
selected | Climate Report Inventory | Report Report Inventory | Report Report Inventory
by BPC Plan Update Update Update

» Revisit future goals, including
2035, as needed

|
15 measures

|
16 measures

Implementation

27 measures
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Grant/SDG&E

21 Measures In Progress $665,000 $285,000
8 New Measures $70,000 $140,000

TOTAL $735,000 $425,000

Total Full-Time Equivalent Staff 3.5 FTE across 6 departments

17
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€5 - 10% reduction by 2020
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Newer concept
Different approach than typical planning process
Long planning horizon — 50yr and 100yr

No “low-hanging fruit” for adaptation
(unlike GHG mitigation)

Requires multi-jurisdictional coordination

20



Existing conditions — what tidelands look like now
Vulnerabilities — what is most vulnerable to sea level rise
Risk analysis — where we should focus our priorities

Adaptation strategies — overarching goals, toolbox and
recommended next steps

21



Quantitative sea-level rise (SLR) impacts
Land Use (Port and tenant activities)
Stormwater
Natural Resources
Other (e.g. goods movement, safety, etc.)

Qualitative vulnerabilities
Temperature Increases

Other Impacts

22
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Develop actionable
recommendations for
adapting to sea level rise
and associated impacts

Funded by
The San Diego
Foundation

ILCLEI
Local
Governments

25



Public Agency Steering Committee
Port of San Diego, 5 member cities, Airport Authority

Stakeholder Working Group

Representatives from local, state, and federal
public agencies, private and public land
managers , business and community groups

Technical Working Group
Scientists and technical experts from regional universities, city
staff, engineering and environmental consulting firms

26



Purpose: a regional forum for public agencies to share expertise and leverage
resources to facilitate climate action planning

Partners: academia, non-profit organizations, businesses and community leaders

1. Address and prevent the harmful effects of climate change;
2. Promote a high quality of life for the San Diego region; and

3. Foster a green and growing economy
27



Reports:

Climate Action Planning Progress in the San Diego Region
Represented at:

Alliance of Regional Collaboratives for Climate Adaptation
Workshops:

CERES Workshop (Mar. ’13)

Climate Leadership Conference (Feb. 2014)

NOAA Costal Services Center Adaptation Training (Nov. ‘14)

Planning/Facilitating Public Meetings (Jan. ‘15)
Other Work

CCSE Residential Retrofits

Regional Green Business Efforts

28
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