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FEMA National Risk Index



Southern California Climate Vulnerabilities - Drought



Population Growth in CalFire Wildfire Hazard Areas
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Widespread Impacts



Wildfire Scenario 2030 – “Business as Usual” Scenario



Sea Level Rise 2030 – “Business as Usual” Scenario



NEW RESOURCE: Housing Element Parcel Tool (HELPR) 2.0



Selected Parcel Attributes in HELPR

https://creativecommons.org/licenses/by-sa/3.0/


Selected Environmentally Sensitive Areas

https://creativecommons.org/licenses/by-sa/3.0/
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Climate Change Action Resolution – adopted January 7, 2021



Project Website 

https://scag.ca.gov/climate-change-regional-adaptation-framework


SB 379 Guidebook
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What is SB 379?

https://files.resources.ca.gov/climate/safeguarding/
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Why do we need SB 379?



What are the statutory requirements of SB 379?



What is the timeline for SB 379 compliance?
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What is the SB 379 Guidebook?



How do you use the SB 379 Guidebook?



How do you use the SB 379 Guidebook?



Where to find the SB 379 Guidebook

https://scag.ca.gov/climate-change-regional-adaptation-framework
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Want to learn more?

https://scag.ca.gov/toolbox-tuesday
https://www.laregionalcollaborative.com/events/2021/6/30/2021-forum-adaptation


Thank You!

Questions?

adaptation@scag.ca.gov



FloodBRIDGE
Flood Hazard 

Mapping
Richard Matthew

Brett F. Sanders

Professor of Civil and Environmental 
Engineering, Urban Planning and Public 

Policy, UCI



Evolution of Flood Hazard 
Modeling and Mapping 

• Phase 1: Historical Floodplains

• Phase 2: Survey Transects and 1D Models

• Phase 3: 1D model results projected onto 2D topography

• Phase 4: 2D and 1D/2D modeling
• HEC-RAS 2D, Tuflow

• Phase 5: Local to Regional/Global Scales
• LISFLOOD-FP (First Street Foundation), PRIMo (UCI), TRITON (ORNL)

• Community-engaged model development to meet end-user needs for 
flood risk management



Transitioning from Local to Regional Modeling of Flood Hazards
Local (Reach) Models

• Hydrology:
• Reach-based design flows (Q), 

precipitation (P) and downstream 
water levels (H)

• Hydraulics:
• Topographic data
• Resistance data
• Detailed stormwater infrastructure 

and flow barriers (levees/bridges)

Regional Models

• Hydrology:
• Regionally coordinated streamflow 

inputs (Q), precipitation (P), and 
boundary water levels ()

• Hydraulics
• Topographic data
• Resistance data
• Simplified stormwater infrastructure 

and flow barriers

The regional modeling approach aligns with needs for regional coordination in the management of flood 
risks, and can serve to frame future local studies required to meet detailed design needs.

Uncertainty in Flood Magnitude



LA Metro PRIMo Model
(Parallel Raster Inundation Model)

• Topographic data: 3 m resolution lidar data hydro-conditioned with road data and channel/pipe data.

• 756 tiles with 1000x1000 cell grids (756 million cells)

• Street inlets/small pipes neglected (for now: will be added later – there are 166,837 inlets in LA County) 

• Resistance data: spatially distributed Manning n based on landcover

• Hydrodynamic flood solver (2D equations solved by finite volume method with 10x upscaling- PRIMo)

• Flooding Scenarios

• 100-yr & 500-yr Precipitation: NOAA Atlas 14 (no infiltration)

• 100-yr & 500-yr Streamflow: frequency analysis (HEC-SSP) of 51 USGS, LA County and OC County gages

• 100-yr & 500-yr Storm tide: frequency analysis of NOAA tide gage at Los Angeles

• Composite Flood Maps where Depth = max(Precip, Streamflow, Storm Tide)

• All model simulations on NCAR/Cheyenne Supercomputer

Sanders and Schubert, 
Advances in Water Resources, 2019



(1) Flood hazard modeling serves as a 
focal point for iterative stakeholder 
engagement with productive dialogue

(3) Map Menu and Legends (4) Fine resolution matters

(2) Input on model configuration, impact 
of proposed infrastructure, and “what 
if” failure scenarios. Reshaping power 
structures in flood management.

Maps of flooding are more intuitive, and 
people appreciate digital versions with 
pan/zoom functionality.

Viewing maps increases awareness about 
flood hazards.

Viewing maps reduces differences in 
perceptions of flooding.

Feedback helps modelers (experts) 
improve accuracy.

Sanders et al. Earth Future, 2020.



FloodBRIDGE
Flood Hazard 

Mapping
Brett F. Sanders

Professor of Civil and Environmental 
Engineering, Urban Planning and Public 

Policy, UCI

DEMO



DEMOClick to add text
Click to add text



Cooling the City
Regulating Outdoor Climate through the Built Environment

V. Kelly Turner
Assistant Professor of Urban Planning and Geography

Associate Director of Urban Environment Research, Luskin Center for Innovation
UCLA Luskin School of Public Affairs

Presentation to SCAG Climate Adaptation Working Group
June 24, 2021



Cities are hot and getting hotter

Source: Ed Hawkins, #Showyourstripes



“Silent Killer”

Source: NOAA/NWS

Hurricane Laura 2020



“Shade is an Equity Issue” - Garcetti

Watts:

10% Tree Cover

3.2C Above Average

Redlining Grade D

Bel Air:

35% Tree Cover

8.3C Below Average

Redlining Grade A



Which is true?

Cool pavement is 
10F cooler than 

asphalt 

Cool pavement 
is 7F hotter 
than asphalt 

We need a much more nuanced conversation about urban heat!



Cooling the City - Avoiding Panaceas

Questions:
1. What type of problem is urban heat?
2. How can cities adapt to a hotter future?

Answers:
1. Urban heat is multiple problems: extreme heat events, urban heat 

island, human heat burden, equity
2. No one adaptation strategy can solve all of them

Policy Panaceas (Ostrom)

Environmental policies that are likely 
to fail due to incorrect assumptions 
of similarity in context or conditions



What type of problem is urban heat?

Number of municipal planning document (n=175, 2006 - 2020) from the top 50 most 
populous cities that mention each type of urban heat problem



We can’t control the weather…

Extreme Heat Events

(aka. heat waves) High heat weather anomalies

Cool Routes App?

Cool Pop Up Events?

Images: Philadelphia, PA (left), Houston, TX (Middle), Phoenix, AZ by Ariane Middel (right)



Cities are hotter because of how we build them, and 
they could be cooler if we build them differently

Incoming 
Solar 

Radiation

Outgoing 
Longwave 
Radiation

Regional Urban Heat Island

Cities are hotter than 
proximate undeveloped areas

Albedo

Moderates how much incoming solar radiation is 
radiated back as outgoing longwave radiation



Cities are hotter because of how we build them, and 
they could be cooler if we build them differently

Incoming 
Solar 

Radiation

Outgoing 
Longwave 
Radiation

Human Thermal Comfort

Micro conditions influence 
the human experience of heat

Mean Radiant Temperatures

Net thermal exchange between a body and the 
objects that surround it.



Cities are hotter because of how we build them, and 
they could be cooler if we build them differently

Local Climate Zones 
(Stewart & Oke)

Neighborhood climate 
conditions determined by 

the shape, size, 
configuration of materials

Middel et al. 2014 Landscape and Urban Planning

Watts, Los Angeles change in local climate zone (Turner, unpublished data, SGC/TCC)

Hot

Cool



We must be clear 
about which urban 
heat problem we 
intend to solve.



Ambiguity in translating urban climate science to action 
will lead to panaceas

“The Urban Heat Island Effect in Los 
Angeles County and Zooming in on the 
Project Area. Source: Trust for Public 
Land Climate-Smart Cities Decision 
Support Tool.”

Urban Cooling Strategies for Los Angeles Neighborhoods Serviced by the Orange Line, SB1 
Adaptation Planning Grant, Dept. of Public Works, City of LA (Top Left) 

Cool pavement seal on protected bike lane in LA (Source: Great 

Streets)

“Trees...reduce the urban 
heat island effect by 
providing shade.” 
(Greening DC Streets 2014, 
p. 17)



Does cool pavement work? UHI, yes

time
Surface 

Temperature
Mean Radiant 
Temperature

Air 
Temperature

11:30 -5.1 4.2 0.2

12:30 -5.9 4.2 -0.2

13:30 -5.9 3 0.1

14:30 -6 2.2 -0.1

15:30 -5.7 2.3 -0.5

16:30 -5.3 1.2 -0.5

17:30 -3.9 0.2 0

18:30 -4

19:30

20:00 -1.6 -0.9 -0.2

Difference between cool pavement and asphalt (left) and cool pavement and concrete (right) in 
degrees Celcius in Sun Valley (Source: Middel et al. 2020 ERL)

time
Surface 

temperature

Mean 
Radiant 

Temperature

Air 
Temperature

11:30 0.4 1.5 0.2

12:30 0.3 1.8 -0.1

13:30 0.4 0.9 0

14:30 0.2 0.6 -0.1

15:30 0.2 0.6 -0.3

16:30 0 -0.1 -0.2

17:30 -0.2 0 -0.1

18:30 -1.4

19:30

20:00 0.3 -0.2 -0.1

Cool Pavement vs. Asphalt Streets Cool Pavement vs. Concrete Sidewalks



Does cool pavement 
work? Thermal 
Comfort, it depends

Source: Pilot questionnaire of Sun Valley residents (Zaidi 2020)

“It feels less hot. Now, me and my family 

come out on weekends, and lay blankets out 

on the front yard and spend the time 

outside. I would describe my experience as 

fairly good...........

......Since the application of the cool

pavements, a lot of people from other 

neighborhoods walk in our neighborhood.”

““Because of the reflection, now it is 

less of a reason to spend time 

outside. I would like to see more 

trees and shade in the 

neighborhood. I don’t like the Cool 

Pavements. If it were meant to cool, 

it has not worked.”



Cool materials > vegetation 
address urban heat island (LST)

Source: Turner & Galletti (2014) Professional Geographer, and 
(2015) CNU Public Square



Buildings > trees > lightweight structures to 
cool people (MRT)

Source: Middel et al. 2021. BAMS



Accepting trade-offs for most vulnerable



Regulate urban heat “pollution”…

Cool Communities Act

• Regulate production of 
heat

• Set standards for 
building materials

• Tie land use law to heat

• Enforce environmental 
justice mandate



UCLA Sandpit: Heat Resilient Los Angeles



UCLA Sandpit: Heat Resilient Los Angeles



UCLA Sandpit: Heat Resilient Los Angeles



UCLA Sandpit: Heat Resilient Los Angeles



UCLA Sandpit: Heat Resilient Los Angeles



Thank You! (vkturner@ucla.edu) 

Ariane Middel, Yujia Zhang, Florian Schneider (Arizona State), Matthew Stiller (U. Colorado), Nicole 
Cano, Emma M. French, Jonathan Ocon, Morgan Rogers, Falak Zaidi (UCLA), Lizy Dastin (Santa 
Monica CC), Amped Kitchens, InDecline, Erik Skotness

Luskin Center for Innovation, Strategic Growth Council Climate Change Research Grant, Pacoima 
Beautiful/Strategic Partners, Transformative Climate Communities 

mailto:vkturner@ucla.edu


SCAG's Environmental Equity Definition



Presentation Overview

> Land Acknowledgement

> Background on SCAG's Equity Work

> Background on SCAG's Environmental Equity Definition

> Feedback and Discussion

> Next Steps



Land Acknowledgment
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https://native-land.ca/
https://mila.ss.ucla.edu/
https://gabrielinotribe.org/
https://gabrielenoindians.org/
https://www.instagram.com/protectpuvungna/?hl=en
https://www.tataviam-nsn.us/
https://www.wishtoyo.org/chumash-village-1
https://landback.org/


Background: SCAG's Equity Work Major Milestones



Background: SCAG's Equity Framework and Early Action Plan



Background: SCAG's Equity Definition



Background: SCAG's Environmental Equity Definition Objectives

Build upon and 
operationalize 

SCAG's equity work

Build a shared 
understanding of 

environmental 
equity for SCAG and 

its stakeholders

Emphasize 
environmental 

equity as a priority 
in SCAG's work

Provide a model 
process for other 

SCAG topic-specific 
equity definitions
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Background: SCAG's Environmental Equity Definition Research



Environmental Equity Definition: Example Potential Applications

Regional 
Resilience 
Framework

Resolution on 
Climate Change

Sustainability 
Awards

Sustainable 
Communities 

Program

Alternative Fuels 
& Vehicles

Policy 
Committees

SoCal Greenprint

Working Groups

Inclusive 
Economic 
Recovery 
Strategy



Environmental Equity Definition: Working Draft



Environmental Equity Definition: Feedback Received

> Differentiate between environmental justice and environmental equity

> Be intentional about what populations the definition refers to

> Important to acknowledge impact of both natural and human activities

> Framing the definition as a practice (actionable) vs. an explanation (informative)

> Relate to SCAG's equity and resilience definitions

> Consider a broad view of historical harms and systemic issues



Feedback: Guiding Questions



Feedback: Open Discussion



Environmental Equity Definition: Working Draft



Next Steps

Seek further 
feedback from 
other Working 

Groups

draft 

definition



Thank You!





Since 2005, the Southern California Association of Governments (SCAG) has 
provided resources and direct technical assistance to local jurisdictions via 
the Sustainable Communities Program (SCP). 

The 2020/21 SCP provided local jurisdictions with three opportunities to 
access funding and resources to meet the needs of their communities, 
address recovery and resiliency strategies considering COVID-19, and support 
regional goals.

SCAG will release a fourth Call for Applications for programs and projects 
centered on Civic Engagement, Equity & Environmental Justice in Fall 2021.

SCP Overview



SCP Call 4 Goals + Objectives

•

•

•



•

•

•

•

•

•

•

•

•

•

•

•

Eligible Project Types



SCP Call 4 Timeline*

July



Listening Sessions

https://scag.wufoo.com/forms/m2lqk191gchbij/?utm_source=SCAG+Community&utm_campaign=6261a678a5-UPDATE_2021_06_09&utm_medium=email&utm_term=0_d8c0406cae-6261a678a5-
mailto:au@scag.ca.gov


SCAG Regional Planning Working Groups



Upcoming Events

LARC Public Forum

Local Climate Adaptation 
in LA County

SCAG

Energy & Environment 
Committee

SCAG Toolbox Tuesday

CAF Tools Part II

Questions?


