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RESOURCES

A review of various tools and resources that are 

available to support the development and 

management of mitigation projects.
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 Presenters & Panelists:

• Adam Drici, TNC

• Ankitha Doddanari, LCI

• Margot McDonald, Cal Poly San Luis Obispo

• Matt Malecha, Texas A&M University

• Michael Commons, FEMA Region 9

• James Kupihea, Cal OES
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2024 CalOES Mitigation Summit
ADAM DRICI  

Resources for Nature-Based 
Hazard Mitigation

DECEMBER 5 ,  2024



• Background on TNC-FEMA partnership

•  Why are nature-based solutions (NBS) for hazard 

mitigation important?

• Share existing and future resources

Agenda



FEMA shift in policy to support nature-based solutions

FEMA issues 
Climate 
Change 
Adaptation 
Policy 
Statement 

New policy 
allows 
ecosystem 
service 
benefits to 
be included in 
Benefit-Cost 
Analysis for 
acquisition 
projects

BCA policy 
updated to 
include use of 
ecosystem 
service 
benefits for all 
mitigation 
projects

BCA policy 
further 
updated to 
remove .75 
Benefit-
Cost Ratio 
threshold for 
ecosystem 
services

FEMA publishes 
Building 
Community 
Resilience 
with Nature-
based 
Solutions: A 
Guide for Local 
Communities.

FEMA announces 
$2.3 Billion in 
BRIC funding; 
updates 
ecosystem 
service values;  
and releases 
alternative BCA 
policy with 3% 
discount rate. 

64 of 125 BRIC 
projects selected 
with nature-
based solutions, 
FEMA publishes 
2nd Guide on 
Nature-based 
Solutions – 
Strategies for 
Success, and new 
HMA Guidance 
emphasizing 
nature-based 
solutions

Source: Land 
Trust Alliance, 
Chelsea Welch

FEMA defines NBS
“Sustainable planning, design, environmental 
management, and engineering practices that 
weave natural features or processes into the built 
environment to build more resilient communities.”



FEMA Hazard Mitigation Assistance Policy Guide

2015       2023



TNC-FEMA Partnership Timeline

2019

2020

2021

2022

2023-24
FEMA/TNC Partnership

• First official partnership with TNC and
FEMA in the U.S.

Expanded Scope

• Case studies with Sonoma
County and Paradise PRD

BRIC Awards for Case Studies

• TNC-CalOES partner on NBS outreach
• TNC-AECOM FEMA Guide released

• Stress Testing the BCA for NBS report
• NY/NJ TNC establishes CTP with FEMA

NBS Guides & Resources

• Expanding the Role of Nature-based
solutions in FEMA HMA

Current projects

• Drought & flood
NBS proof of 

concept
• Partnership with

CalOES/LCI



Why is nature-based 
hazard mitigation 
important?
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Multiple benefits of marsh restoration 

Risk reduction value:

$50 million
per year

Salt marshes also 
• have some of the highest per-acre rates of carbon sequestration
• improve water quality
• provide fish and wildlife habitat
• offer recreation opportunities



Wildfire Buffers and 
Resilience Parks

• Community space

• Ingress/egress points

• Co-benefits of drought

resilience, water quality

improvement,

biodiversity protection,

recreation, etc.

64% ignition risk reduction from Inner Eastern Buffer alone



Drought

• Few existing examples of drought risk

mitigation projects

• TNC has collaborated with

communities to find novel solutions

FEMA’s National Risk Index Drought Risk



San Joaquin Valley 
Drought Case Study

• Analyzes potential for nature-based
drought risk reduction in SJV

• Wildlife-friendly recharge basins and
habitat restoration

• Benefits communities that have been
historically underrepresented in FEMA
funding

California Department of Water Resources’ 
Critically Overdrafted Basins Map



1. Demonstrate that nature-based solutions are a cost-

effective means to hazard mitigation

2. Outline eligible risk reduction actions addressing

drought, flooding, and wildfire 

3. Bring together resources for quantifying benefits for NBS

Purpose of report



BRIC Screening Tool
https://fema.radbridge.com

Step 1: Project Basics Step 2: Community Information

Contact rowan@radbridge.com for more information



BRIC Screening Tool
https://fema.radbridge.com

Step 3: Hazard Type Step 4: FEMA Project Categories Step 5: Nature-Based Actions

Contact rowan@radbridge.com for more information



BRIC Screening Tool
https://fema.radbridge.com

Step 6: Cost Estimation

Contact rowan@radbridge.com for more information



BRIC Screening Tool
https://fema.radbridge.com

The tool creates a 
project narrative using 
information provided 

by the user

Contact rowan@radbridge.com 
for more information



Existing resources

These and many others can be found at:
https://www.scienceforconservation.org/science-in-action/tnc-and-fema

nature.org/FEMAguide




Vulnerable 
Communities 
Platform
Ankitha Doddanari 

Staff Analyst, Climate Equity and Resilience 
Engagement



Vulnerable 
Communities Platform 
(VCP)
Web-hub with data and guidance to help identify 
populations across the state most vulnerable to 

the impacts of climate change 

Map climate hazard and social sensitivity data

Compare existing vulnerability related tools

Find resilience resources 

Examples of assessing community risk for local users









Vulnerability Map Purpose

This metric can help us understand:

1) where each climate hazard will be the most severe 2) which 
communities are the most vulnerable to each climate hazard, and 2) 
what makes them vulnerable 

Ex. Where are the most heat-vulnerable communities?
Rural community near Coachella is heat vulnerable because they will 
experience 4x more heatwaves by 2050 there are many people who are elderly 
or are living in mobile homes



Community Pilot Workplan

26

1) Develop training curriculum on conducting community assessments
of climate vulnerability

2) Select trainee cohort of 10-15 CBOs and local government
organizations covering a wide variety of regions and community types
(ex. urban, rural, tribal)

3) Facilitate training classes for cohort and enable peer-to-peer learning

4) Cohort members co-create assessments in partnership with their
communities. Results and takeaways will be distilled into case studies
for future VCP users to reference.



VCP Progress Tracker

Feature Status Projected 
Completion

Notes

Vulnerability Map In Progress February 2025 The climate and social data are 
undergoing interagency review and 
processing to generate maps and 

visualizations

Tool Comparison Ready Ongoing Updates

Resilience Resources Ready Ongoing Updates

Community Pilot In Progress April 2026 Curriculum development and cohort 
recruitment to begin in early 2025



Appendix

28



Extreme Heat Flooding Sea Level Rise Drought Wildfire Wildfire smoke
Received food stamps Received food stamps Received food stamps Received food stamps Received food stamps Asthma

Food insecurity Food insecurity Food insecurity Food insecurity Food insecurity
Chronic obstructive 
disease

pulmonary 

Housing insecurity Housing insecurity Housing insecurity Housing insecurity Housing insecurity Chronic kidney disease

Lack of reliable transportation 
Lack of reliable 
transportation 

Lack of reliable transportation 
Lack of reliable 
transportation 

Lack of reliable transportation High blood pressure

Feeling socially isolated Feeling socially isolated Feeling socially isolated Feeling socially isolated Feeling socially isolated diabetes
Children Children Children Children Children Coronary heart disease
Disability Disability Disability Disability Disability Obesity
Homelessness Homelessness Homelessness Homelessness Homelessness Current cigarette smoking

Limited English Proficiency Limited English Proficiency Limited English Proficiency Limited English Proficiency Limited English Proficiency Children 
Low Income Low Income Low Income Low Income Low Income Disablity 
Mobile Homes Mobile Homes Mobile Homes Mobile Homes Mobile Homes Homelessness
POC POC POC POC POC Low Income
Seniors Living Alone Seniors Living Alone Seniors Living Alone Seniors Living Alone Seniors Living Alone Mobile Homes
Internet Access Internet Access Internet Access Internet Access Internet Access Seniors Living Alone
Chronic obstructive 
disease 

pulmonary 
Flood Insurance Flood Insurance Agricultural Workers Electricity Dependent Indigenous Communities

Chronic kidney disease Renters Renters Renters Indigenous Communities Outdoor Workers
High blood pressure Toxic Facilities Toxic Facilities Limited Egress Routes

Diagnosed diabetes
Projected Saltwater Intrusion in 
Coastal Groundwater Fire Insurance

Coronary heart disease Renters
Obesity
Frequent mental distress
Air Quality PM 2.5
Outdoor Workers
Urban Heat Island

Extreme Heat Flooding Sea Level Rise Drought Wildfire 
Present CalAdapt DWR BAM Maps 100 year floodplain CoSMoS current coast + 100 year storm DWR Water shortage vulnerability tool USDA Forest Service

2050 CalAdapt FEMA 500 year floodplain CoSMoS .8ft SLR + 100 year storm DWR Water shortage vulnerability tool CalAdapt

Social Data

Climate Data



Strengthening Wildfire Resilience through Better 
Planning, Policy and GIS Spatial Analysis 

using the PIRS  Methodology

Co-PI’s: William Siembieda, Cal Poly SLO
Matthew Malecha, Texas A&M

Margot McDonald, Cal Poly SLO
Andrew Fricker, Cal Poly SLO

Chris Dicus, Cal Poly SLO
Dan Turner, SLO Fire Safe Council

Jaimie Masterson, Texas A&M
Siyu Yu, Texas A&M
Philip Berke, UNC-Chapel Hill

Research assistants: Heath Hooper
Jack Alexander, Kai Tran
Kolton Kladifko, Madeline Davies 



Communities working toward resilience 
face significant challenges...
• A ‘plethora of plans problem’ often exists in even small communities. 

Community plans are typically developed by various stakeholder 
groups that pursue a variety of goals. Larger cities typically have many 
more plans, making it that much harder to efficiently work toward 
resilience.

• The absence of a collaborative process to understand the many 
policies that exist in different plans results in an uncoordinated 
approach to risk reduction.

• Little spatial understanding of policies unknowingly influences 
hazard mitigation decisions and a community’s ability to reduce 
vulnerabilities.



Scorecard Goals
1 Provide communities developing new plans or updating existing 

plans with a framework to reduce future hazard risk through 
more consistent and spatially-informed policies.

2 Integrate and strengthen local plans in ways that reduce 
potential losses from hazard events.

3 Identify and address incongruities within the networks of 
plans.

4 Provide a validated tool to build collaboration and capacity.



Example of plan conflict around hazards 

Comprehensive Plan

1% floodplain 
and severe 
repetitive loss 
designation

Hazard Mitigation Plan 33





Public-facing GIS data for spatial analysis



Geography of Choice

Rural-Urban boundary 
as Spatial Unit of 
Analysis for planning 
districts

Community plans within 
the county provide 
nested scales



Geography of Choice: Planning Districts 



Geography of Choice: Planning Districts 

HAZARD ZONES TYPOLOGY   |   PIRS for Wildfire

0 105

M I L E SN O R T H

(707) 253-4417

1195 THIRD STREET, SUITE 210
NAPA, CA 94559

PLANNING, BUILDING, &
ENVIRONMENTAL SERVICES

Disclaimer: This map was prepared for informational purposes only. No liability is assumed for the accuracy of the data delineated hereon.

DATE PUBLISHED:   6/ 5/ 2024

DATE REVISED:

AUTHOR:          MSL

MAP SCALE:     N.T.S.

...\GIS\ . project - PIRS wildfire\GIS\PIRS Wildfire\PIRS Wildfire.aprx

SUPERVISOR DISTRICTS COMMUNITIES FIRE SAFE COUNCILS ZONEHAVEN

CENSUS BLOCKS CENSUS BLK GROUPS CENSUS TRACTS



District Hazard Zones

District Hazard Map for PIRS analysis: 
1 - Slope
2 - Aspect
3 - Vegetation type (life form)
4 - Fire history
5 - Wind speeds
6 - Waterbody locations
7 - Vineyard locations

Credit:  Napa County Planning, Building, and Environmental Services.



PIRSTM Concept and Method

Example of PIRSTM spatially-
informed policy analysis and 

scoring process (Atascadero, CA)

St
ep

s 
2 

+ 
3:

  U
si

ng
 D

is
tr

ic
t-

H
az

ar
d 

Zo
ne

s
St

ep
 4

: S
co

re
 P

ol
ic

ie
s

Step 5 (upcoming): Create a 
composite map once all policies 
have been scored and tallied.

Reviewer comments on Policy 8.2.1 (above): Where policy 
applies in the downtown area DHZ, open-ended “flexible 
standards” may impede wildfire resilience.



Step 1: 
Delineate “District-Hazard Zones”

Step 3:
Compare to vulnerabilities

Step 2: 
Spatially evaluate plans

Plan Integration for Resilience Scorecard (PIRSTM)



Apply AI  
Machine Language processing of policies in the Network of Plans.

Use of LiDAR and other spatial data for analysis
Canopy fuel density summarized by parcels (Atascadero, CA example below)

Add CA cities and counties
Increase impact beyond the pilot

Expand to multi-hazard analysis
Wildfire, flooding, extreme heat, etc.

Strengthen engagement from collaborative teams
Planning, Fire, Emergency Management, and other key stakeholders

PIRS  for Wildfire MethodologyFuture Work

Credit: Andrew Fricker and Heath Hooper.



CONTACTS + RESOURCES
Matthew Malecha, co-PI
mmalecha@arch.tamu.edu

Bill Siembieda, co-PI
wsiembie@calpoly.edu 

Margot McDonald 
mmcdonal@calpoly.edu

Andrew Fricker
africker@calpoly.edu 

mailto:mmalecha@arch.tamu.edu
mailto:wsiembie@calpoly.edu
mailto:mmcdonal@calpoly.edu
mailto:africker@calpoly.edu


Tools and Data Frequently Used by FEMA
Region 9 | Data Analytics Branch | December 5, 2024

Michael Commons



National Risk Index (NRI)

Climate and Economic Justice Screening Tool (CEJST)

Social Vulnerability Index (SVI)

Community Resilience Estimates (CRE)

Community Disaster Resilience Zones (CDRZ)

Agenda



National Risk Index (NRI)

https://link.springer.com/article/10.1007/s11069-022-05474-w
https://www.fema.gov/sites/default/files/documents/fema_national-risk-index_technical-documentation.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0959378014001459
https://www.sc.edu/study/colleges_schools/artsandsciences/centers_and_institutes/hvri/index.php/bric


National Risk Index (NRI)

Map | National Risk Index

https://hazards.fema.gov/nri/map


National Risk Index (NRI)

https://www.youtube.com/playlist?list=PL720Kw_OojlIf1fJQTJordprDDtfScEN7


Climate and Economic Justice Screening Tool (CEJST)

Explore the map - Climate & 
Economic Justice Screening Tool

https://screeningtool.geoplatform.gov/en/
https://screeningtool.geoplatform.gov/en/


Social Vulnerability Index (SVI)

Social Vulnerability Index | Place and Health - Geospatial 
Research, Analysis, and Services Program (GRASP) | ATSDR

https://www.atsdr.cdc.gov/place-health/php/svi/index.html
https://www.atsdr.cdc.gov/place-health/php/svi/index.html


Social Vulnerability Index (SVI)

Social Vulnerability Index | Place and 
Health - Geospatial Research, Analysis, 
and Services Program (GRASP) | ATSDR

https://www.atsdr.cdc.gov/place-health/php/svi/index.html
https://www.atsdr.cdc.gov/place-health/php/svi/index.html
https://www.atsdr.cdc.gov/place-health/php/svi/index.html


Community Resilience Estimates (CRE)

Community Resilience Estimates

https://www.census.gov/programs-surveys/community-resilience-estimates.html


Community Resilience Estimates (CRE)



Community Disaster Resilience Zones (CDRZ)

Community Disaster Resilience 
Zones | FEMA.gov

https://www.fema.gov/partnerships/community-disaster-resilience-zones
https://www.fema.gov/partnerships/community-disaster-resilience-zones


Community Disaster Resilience Zones (CDRZ)

Community Disaster Resilience Zones | FEMA.gov

https://www.fema.gov/partnerships/community-disaster-resilience-zones


Community Disaster Resilience Zones (CDRZ)

https://experience.arcgis.com/experience/e3bb8cb79d124a0ca38a05e48afb6fd6/page/Community-Disaster-Resilience-Zone-Viewer/
https://fema.maps.arcgis.com/sharing/rest/content/items/3c44e2998f764b58a81bdd487647c003/data


Web Links

National Risk Index:
https://www.sc.edu/study/colleges_schools/artsandsciences/centers_and_institutes/hvri/index.php/bric
https://www.sciencedirect.com/science/article/abs/pii/S0959378014001459
https://link.springer.com/article/10.1007/s11069-022-05474-w
https://www.fema.gov/sites/default/files/documents/fema_national-risk-index_technical-documentation.pdf
https://hazards.fema.gov/nri/map
https://www.youtube.com/playlist?list=PL720Kw_OojlIf1fJQTJordprDDtfScEN7

Climate and Economic Justice Screening Tool:
https://screeningtool.geoplatform.gov/en/#3/33.47/-97.5

Social Vulnerability Index:
https://www.atsdr.cdc.gov/place-health/php/svi/index.html

Community Resilience Estimates:
https://www.census.gov/programs-surveys/community-resilience-estimates.html

Community Disaster Resilience Zones:
https://www.fema.gov/partnerships/community-disaster-resilience-zones
https://experience.arcgis.com/experience/e3bb8cb79d124a0ca38a05e48afb6fd6/page/Community-Disaster-Resilience-
Zone-Viewer/

https://www.sc.edu/study/colleges_schools/artsandsciences/centers_and_institutes/hvri/index.php/bric
https://www.sciencedirect.com/science/article/abs/pii/S0959378014001459
https://link.springer.com/article/10.1007/s11069-022-05474-w
https://www.fema.gov/sites/default/files/documents/fema_national-risk-index_technical-documentation.pdf
https://hazards.fema.gov/nri/map
https://www.youtube.com/playlist?list=PL720Kw_OojlIf1fJQTJordprDDtfScEN7
https://screeningtool.geoplatform.gov/en/#3/33.47/-97.5
https://www.atsdr.cdc.gov/place-health/php/svi/index.html
https://www.census.gov/programs-surveys/community-resilience-estimates.html
https://www.fema.gov/partnerships/community-disaster-resilience-zones
https://experience.arcgis.com/experience/e3bb8cb79d124a0ca38a05e48afb6fd6/page/Community-Disaster-Resilience-Zone-Viewer/
https://experience.arcgis.com/experience/e3bb8cb79d124a0ca38a05e48afb6fd6/page/Community-Disaster-Resilience-Zone-Viewer/


Thank You!

Michael Commons, FEMA Region 9

michael.commons@fema.dhs.gov



Cal OES Hazard Risk & Social Vulnerability Tool

Hazard Mitigation Assessment Unit



Presentation Roadmap

▪ Introduction

▪ Cal OES and the SVI & NRI

▪ The OES Hazard Risk Tool

▪ Example 1: SF International

▪ Example 2: Merced, California



The SVI is used to prioritize communities for 

FEMA's Building Resilient Infrastructure and 

Communities (BRIC) and Flood Mitigation 
Assistance (FMA) grants, emphasizing 

equitable resource allocation to socially 

vulnerable areas.

California also uses the SVI to evaluate 

the impact of Hazard Mitigation Grant 

Program (HMGP) projects, ensuring 

mitigation efforts address areas of 
greatest vulnerability

The SVI was also a key factor in awarding applicants over $15 million in Prepare 

California Match grants. Cal OES used the SVI to prioritize communities that are 

both socially vulnerable and at high risk for natural hazards.

Cal OES and the NRI and SVI Indices



2024 OES Hazards and Social Vulnerability Tool



Toggle between All tracts and Eligible Tracts

Select between the different criteria for eligibility
Criteria for eligibility: 
SVI > 70 or Income < 80% of state median 
                                    &
NRI > 85th percentile in any hazard, or > 70th percentile total hazard risk or high shake potential



Social Vulnerability (Eligible Tracts) Income < 80% of state median(Eligible Tracts)

Visualize different eligibility criteria



All “High Shake Potential” Areas in SF and 

the surrounding area (red)

Eligible High Shake Areas (red)

Compare high risk tracts to eligible tracts



This is an example of the 2022 OES Hazards dashboard. When selecting a census tract 

from the map, this is what you’d see. This is the SF International Airport, Tract 9843.

2022 Total Hazard Risk (State Percentile): 65th Percentile

Not socially vulnerable

High shake potential

Example 1: SF International

“Highlighting change between SVI years”



2024 Total Hazard Risk (State Percentile): 66th Percentile

Not socially vulnerable

High shake potential

The 2024 Hazard Overview



2022 OES Hazards Map

▪ Reports on five 

hazard types 

relevant to CA

▪ Combines coastal 

and riverine flood 

risk

▪ Based on data 

products that are 

developed from 

the 2010 Census, 

including the 2018 

SVI and 2022 NRI

▪ Reports on nine hazards 

types relevant to CA

▪ Distinguishes coastal from 

riverine flooding

▪ Based on data products 

that are developed from 

the 2020 Census, 

including the 2022 SVI 

and the 2023 NRI

▪ Includes over 1000 new 

census tracts formed 

since 2010

▪ Incorporates drought and 

winter storms

2024 OES Hazards Tool

NRI of Top 5 Hazards

Criteria for eligibility: 
SVI > 70th percentile or Income < 80% of state median 
                                    &
NRI > 85th percentile in any hazard, or > 70th percentile total hazard risk

“Are the data different because we’re more or less accurate, or did they improve their resilience?”

Comparing the “Map” and “Tool” 



This is certainly a step in the right direction…



Anecdotally, summer temperatures often reached 117-120F, Bear Creek floods 

ever year, and the area is particularly vulnerable to power outages. 

Example 2: Merced, California (2022 OES Tool)



Revisiting Example 2: Merced, California (2024 Update)

Our understanding of Merced’s risks and vulnerabilities have improved



CA Hazard Mitigation Summit 2024
Cal OES Resilience Branch

Welcome, please take your seats.

The presentation will begin shortly.



RAPT & GETT Overview

Cal OES – Resilience Branch

Hazard Mitigation Summit

December 5, 2024

Cal OES HMA Website

http://www.caloes.org/


Agenda:

RAPT Overview

GETT Overview

HM SUMMIT |  74
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Agenda:

RAPT Overview

GETT Overview
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