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Resilience
A (Very) Brief Overview





What is Resilience? Two Metaphors

 Resilio: leap or spring back; rebound
 Households, communities or systems ‘bounce back’ 

after a shock or stress

 Implies that we want to return to previous state - is 
that a good thing?

 Resilience akin to health and well-being
 Everyday activities like eating well and exercising make 

our bodies more able to handle unexpected illnesses 
and injuries

 The benefits of a community being in ‘shape’ are not 
always obvious, until disaster or adversity strikes
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Uncertainty and the Origins of Resilience



The goal of resilience is for 
communities to anticipate, withstand 
and recover quickly from shocks and 

stresses, with minimal outside 
assistance



Why Resilience? 
 From negatives to positives

 Disaster risk reduction, vulnerability, hazard mitigation > 
community resilience 

 Recognizes complexity and interconnectedness of natural 
and human systems

 Shifts planning away from ‘one time’ events and towards a 
recognition of hazards as ongoing and routine features of 
environmental systems

 Incorporate disaster planning and management into everyday 
actions and plans

 Accepts uncertainty as part of planning



Emerging Questions About Resilience

 Resilience of what? for whom? 

 Is resilience a process? An outcome? Both?

 Resilience at what scale? 

 How do we measure / assess / monitor 
resilience?

 Who is responsible?



Thank You!

 Andy Rumbach

 Assistant Professor of Planning and Design at 
University of Colorado Denver

 andrew.rumbach@ucdenver.edu

mailto:andrew.rumbach@ucdenver.edu


What is Resiliency? 

•“The ability of communities to 
rebound and positively adapt to 
or thrive amidst changing 
conditions or challenges --
including disasters and changes 
in climate -- and maintain quality 
of life, healthy growth, economic 
vitality, durable systems and 
conservation of resources for 
present and future generations.”

- Colorado Resiliency Working Group

Presenter
Presentation Notes
Learning from past disasters and avoiding and reducing future risk is key to our safety and livelihood.  Creating a Resilient Colorado means adapting to and even thriving amidst changing conditions and challenges to maintain the quality of life balancing economic vitality and conservation of resources. 



Resiliency Considerations
Quality of life
 Colorado consistently ranks as one of the 

best places to live in the US

Healthy growth
 Colorado is expected to increase by 2.7 

million by 2040; how do we effectively 
manage this growth?

Durable systems
 Systems and services are able to withstand 

high levels of pressure and stress and 
continue to function,  including during 
natural hazards and economic shocks

Conservation of resources
 Critical resources that impact public health, 

economic output, healthy ecosystems, and 
quality of life are protected assets

Population Current and Projected –Statewide and Select 
Counties

Jurisdiction 2010 
Census

Estimated 
2013

Estimated 
2020

Estimated 
2040

State of 
Colorado 5,029,196 5,264,890 5,924,692 7,752,887

City and 
County of 
Denver

604,879 648,978 734,079 867,545

Boulder 
County 294,567 309,874 335,076 396,163

Larimer 
County 299,630 315,728 356,900 471,612

El Paso 
County 622,263 655,812 728,610 955,871

Eagle 
County 52,057 52,360 57,226 94,085
*Source: Colorado Department of Local Affairs Demography Office



Vulnerability To Shocks 
and Stresses

Stresses are chronic conditions that
magnify vulnerability and make it it harder
to recover from shocks, such as:

• Economic or social stresses, like 
high unemployment, affordable housing 
shortage, aging infrastructure or lack 
of social cohesion.

• Environmental stresses, such as, 
changing climate conditions, poor 
water quality or forest health.

Shocks cause significant immediate damage,
injuries and deaths or result in sudden changes
to a community.They can include:

• Natural hazards, such as wildfires, 
flooding or winter storms.

• Is drought a shock or stress? Both?

• Human-caused hazards such as 
hazardous materials spills, acts of 
violence/terrorism.



Why Prioritize Resiliency?
 History tells us Colorado 

is not immune to 
disasters; they will happen 
again

 Conditions are changing 
& population is growing

 Return on investment

 Federal policy moving 
towards the need for 
more state and local pre-
disaster action

Presenter
Presentation Notes
National Institute of Building Sciences report: For every $1 invested in mitigation, $4 return in future losses avoided. Resiliency expands notion of ROI to economic, environmental, social benefits.



Colorado Resiliency Framework

 Result of 2-year planning process 
with stakeholder input

 Governor adopted in May 2015

 Establishes a vision and definition 
of resilience

 Outlines concrete strategies, 
including this guide

 A “call to action” for Colorado 
communities

 coloradounited.com

Presenter
Presentation Notes
Colorado Resiliency Framework and Annual Operating PlanPilot local resiliency strategy plansResiliency built into recovery grant programs

http://www.sites.google.com/a/state.co.us/coloradounited


Resiliency Sectors and Partners



Framework Annual Operating Plan
 Developed and implemented 

each year

 Includes projects from all six 
Framework sectors for 2016

 Available on 
www.coloradounited.com

 Annual resiliency report at the 
end of each year 

Presenter
Presentation Notes
Infrastructure sector project:One of the projects that the Colorado Resiliency Working Group's Infrastructure Sector is working on is a publicly accessible, web-based tool that that will allow for a coordinated interagency approach to infrastructure project planning, design, and implementation. Using the tool, a project manager will input specific information about the project (type, location, size, etc), and will be presented with, among other things, a list of relevant state/federal/local agencies and contacts that the project manager can reach out to should they wish. The idea behind this is that providing project managers and relevant agencies with information about project planning, design, and construction can empower multiple agencies to identify opportunities to work together, coordinate projects, pool technical and funding resources, and address any complications or barriers that might arise.

http://www.coloradounited.com/


Pilot Local Resiliency Plans
 Three pilot county-wide plans in 

highly flood/fire impacted counties:

 Boulder

 Larimer

 El Paso  

 Evaluate existing conditions, shocks 
and stresses across sectors

 Identify broad range of strategies

 State Framework model/guide for 
local plans



What Can Communities Do?
Understand
 Educate yourselves and 

staff about what 
resiliency is and why it 
matters

 Develop partnerships –
across sectors and across 
jurisdictions

 Engage networks, 
neighborhoods and 
community members and 
build social capital

Source: Urban Drainage and Flood Control District



What Can Communities Do?
Plan
 Build a team to coordinate 

activities across sectors;  
partner with private sector 
non-profits

 Establish a vision for resilience in 
your community

 Thoroughly study your current and 
future risk; understand hazards 
in the context of stresses

 Develop a local resiliency plan
 Integrate risk and resiliency into 

local plans and policies

Source: Colorado Springs Fire Department

Presenter
Presentation Notes
Longmont, Milliken, Manitou Springs – examples of communities integrating hazards into their comp plans



What Can Communities Do?
Act
 Invest in resiliency practices; build resiliency criteria into budgeting 

process (i.e., capital improvements)

 Integrate resiliency into design standards and practices (i.e., housing, 
infrastructure, watersheds)

 Implement resiliency projects that achieve multiple benefits (i.e., 
infrastructure protection, economic development, and water quality)

 Dedicate staff to resiliency efforts

Presenter
Presentation Notes
Boulder County Collaborative – Resilient Design Performance Standard for Infrastructure:Resilient design performance standard score sheet:Co-benefitsRisk reductionEconomic benefitSocial equityTechnical soundnessInnovationAdaptive capacityHarmonizing with existing activityLong term lasting impactWatershed Resilience Grant ProgramGoals:Create/expand venues for collaborative decision-making on a watershed scaleIncorporate feedback to enhance multiple benefits of each project Build river restoration projects that, in the end, look like no human work was done (natural channel design)Examples:Coalition for the Poudre River Watershed is expanding their service area by 50% so that their watershed master plan reaches confluence to confluence.Through the St. Vrain Creek Coalition, Boulder County's N. St. Vrain Creek restoration project integrated a road and river project for cost savings during mobilization and the project looks natural, used local material, native planting, restored a popular hiking area, and a popular fishing area (economic, tourism, recreation, health impacts).Through the Big Thompson Watershed Coalition, Loveland's Viestenz-Smith mountain park project will leverage multiple funding sources to restore the park to a natural-state mountain park. This location is an important community location and hosts scout troupes, picnics, school groups, etc.



Colorado Department of Local Affairs

Presenter
Presentation Notes
Anne



Overview of the Planning for 
Hazards Guide

Presenter
Presentation Notes
Tareq



Overall Goals
 Communicate to multiple audiences

 Ensure all content is accessible in a variety of formats

 Printed guide

 User-friendly exploration of major planning tools

 All content, plus internal and external links

 Website

 Essential content from all chapters (background, framework, resources, examples)

 Multiple ways (entry points) to access information

 Multimedia content

 Foundation for future updates

Presenter
Presentation Notes
Matt



Outline:
 Introduction and 

Summary

 Planning Framework

 Hazard Identification 
and Risk Assessment

 Planning Tools and 
Strategies

 Moving Forward

 Appendix – Hazards 
in Colorado



The Hazards Lineup



Planning Tool Profiles



What’s in the Tool Profiles?
 How it Works

 Implementation

 Where It’s Been Done

 Advantages and Key Talking Points

 Challenges

 Model Code Language and Commentary (for some)

 Key Facts

 Examples and More Information





 Quick key facts
 Capacity requirements
 Statutory requirements
 Maintenance concerns
 Associated costs

 Examples from around 
Colorado (and 
sometimes the U.S.)

 “For more 
information” includes 
supporting reference 
materials



Model Code Language
 Comprehensive Plans

 Climate Plan 

 Community Wildfire Protection Plan 
(CWPP)

 Hazard Mitigation Plan

 Parks and Open Space Plan

 Pre-Disaster Planning 

 Community Rating System

 Development Agreements

 Transfer of Development Rights

 Density Bonuses

 1041 Regulations

 Cluster Subdivisions

 Conservation Easements

 Land Acquisition

 Overlay Zoning

 Stream Buffers and Setbacks

 Stormwater Ordinances

 Site-Specific Assessments

 Subdivision and Site Layout Standards

 Use-Specific Standards

 Building Code

 Critical Infrastructure Protection

 WUI Code

 Application Submittal Requirements

 Post-Disaster Building Moratorium



Model Code Language

 Language to be tailored for 
local governments (in blue)

 Based on several best 
practices throughout 
Colorado and the nation

 Includes commentary for 
further explanation (in 
margin)



Case Study – Cluster Subdivisions



Case Study – Cluster Subdivisions
SW County

Small Town

Big City

Resort County

Front Range



Appendix – Hazards in Colorado
 Expanded information 

related to the hazards 
profiled in the guide. Each 
hazard includes:
 Description of the hazard

 Hazard risk in Colorado

 Related hazards

 Available data sources

 Summary of applicable planning 

tools and strategies



www.planningforhazards.com 



Goals of the Website
 Accommodate different user experiences
 Offer user-friendly interface
 Make it easy to access information from the printed guide
 Bring the document to life through enriched media
 Dynamic with new content over time

Janelle - student Jim - planner Gina – elected official



“Jim’s Scenario”
Jim has some burning 
questions…

 How does wildfire impact 
Colorado communities?

 What types of planning tools 
can address wildfire?

 What other hazards can be 
addressed with the same 
planning tool?

 Is there model code language 
for that planning tool?







Colorado Case Studies



Site-Specific Hazard 
Assessment
Eagle County, Colorado
 Wildfire management requirements 

during planning procedures
 Sketch Plan Process
 Special Uses
 Subdivisions
 PUDs 

 Requirements for building permits

 Site inspection process Used with permission:

Eric Lovgren
Wildfire Mitigation Manager

Presenter
Presentation Notes
Tareq



Site-Specific Hazard 
Assessment
Challenges in implementation

 Public acceptance takes time

 Competing interests such as 
“natural forest views”

 Second homeownership –
seasonal population

 Poor design of existing 
communities (lack of appropriate 
ingress/egress)

 Paying for the program (only 
charges a $200 wildfire mitigation 
fee)



Site-Specific Hazard 
Assessment

Advantages and Key Talking Points 
 Best way to identify hazards on a site and determine the 

most effective methods for mitigation

 Highlight potentially hazardous conditions prior to any 
development occurring

 Results in reduced risk to property and life



Subdivision and Site 
Design Standards
Pagosa Springs, Colorado 
Sensitive Area Protection Standards
 Land Use and Development Code
 Slopes
 Natural features
 Areas of special flood hazard
 Geologic hazard areas
 Wildfire hazard areas
 Riparian setbacks
 Perimeter fencing (for wildlife 

migration)



Subdivision and Site 
Design Standards
Pagosa Springs, Colorado 
Sensitive Area Protection Standards

Example: Subdivisions in Geologic Hazard Areas must 
meet several conditions, including:
 Will not create undue financial burden on future 

residents or the community
 Structures designed for occupancy shall be 

constructed to prevent risk to life and property
 Permitted land uses shall avoid or mitigate geologic 

hazards at initial construction



Video Interviews
 Enriched media content
 Real life examples of planning for hazards
 Description of tools

http://www.planningforhazards.com/videos


Moving Forward/Next Steps

Presenter
Presentation Notes
Anne



Putting the Guide into Action

 Use guide to inform 
community planning policies 
and procedures

 Use guide to support ongoing 
emergency management and 
mitigation efforts

 Use guide as an educational 
and outreach tool



Choosing Appropriate Planning Tools

Ask the following questions when 
selecting tools and strategies:
 What hazards are you trying to 

mitigate?

 Do you have policies in place already?

 Do you have capacity to implement?

 Do you have community buy-in?

 Could you accomplish multiple goals 
with one tool?



Building the Case

 Thoughtful engagement

 Unified messaging

 Findings grounded in data

 Speak to elected officials 
early and often



Forming a Network

 Identify subject matter 
experts

 Find examples from other 
communities

 Develop best practices and 
additional resources

 Harness political leadership

 Recruit local champions



Matt Goebel, AICP
mgoebel@clarionassociates.com

Thank You



Land Use Planning Tools for Building Community Resilience

Boulder County approaches to building resilience through 
land-use planning

Dale Case, AICP
dcase@bouldercounty.org



AICP Code of Ethics – Principal to which we Aspire
“We shall have special concern for the long-range consequences of present actions.”

“Floods are acts of Nature; but flood losses are largely acts of man.”
-- Dr. Gilbert White



It takes coordination



Plans

L.1 Inappropriate development in natural hazard areas 
should be reduced as much as possible or eliminated in 
order to minimize potential harm to life, health and 
property.

L.2 Efforts to mitigate existing areas at risk to the 
impacts of natural hazards and disasters should be made 
to minimize the potential for harm to life, health, and 
property.

Goals -



Plans – A couple of general policies

NH 1.03 The county should ensure to the extent possible that 
land use activities do not aggravate, accelerate, or increase 
the level of risk from natural hazards.

NH 1.04 The level of risk from natural hazards should be 
reduced through positive county action such as guiding 
development away from areas prone to natural disturbances, 
mitigating existing development from hazards, and 
considering the impact on ability to provide emergency 
services.



Plans –
Hazard 
Specific Land 
Use Policies

• Erosion
• Flooding 
• Wildfire
• Radiation
• Seismicity
• Extreme Weather 

Conditions



BCCP Goals – indirect but just as important to 
outcome.

• Unique or critical environmental resources identified pursuant to Goals B.1, 
B.3, B.4 and B.5 shall be conserved and preserved in a manner which assures 
their protection from adverse impacts, with the private sector, non-county 
agencies and other governmental jurisdictions being encouraged to participate.

• Environmental Conservation Areas (ECAs) should be conserved and preserved in 
order to perpetuate those species, biological communities, and ecological 
processes that function over large geographic areas and require a high degree 
of naturalness.

• Riparian ecosystems, which are important plant communities, wildlife habitat 
and movement corridors, shall be protected.

• Future urban development should be located within or adjacent to existing 
urban areas in order to eliminate sprawl and strip development, to assure the 
provision of adequate urban services, to preserve agriculture, forestry and open 
space land uses, and to maximize the utility of funds invested in public facilities 
and services.





Cross-cutting policy recommendations and plan implementation (see Chapter 
7) 
• Incorporate adaptation principles into  comprehensive planning 
• Assign a point person to coordinate adaptation activities 
• Establish a permanent Climate Adaptation Planning Committee 
• Regularly revisit the climate resilience plan 
• Continue and expand public involvement 
• Expand sectors included in plan update 
• Expand communities included in plan update 
• Expand community-wide education and outreach. 

Boulder County Climate Change Preparedness Plan 



1. Limiting new development
2. Regulating new construction
3. Mitigating existing homes

Utilize Planning to…...







Tools and Integration
• Plans - Comprehensive Plan, Hazard Mitigation Plan, Watershed 

Master Plans, CIP, etc…..

• Regulations – Applies to new and upgrades/changes to existing
• Zoning
• Subdivision
• Floodplain
• Building Code

• Programmatic – Can apply retrospectively to existing development
• Wildfire Partners
• BOCO Strong
• Acquisition Program
• Housing



Plan Implementation – Regulations (AKA Hammer)

• Flood Plain Regulations
• Site Plan Review
• Building Code
• Transfer of Development Credits
• “Article 19”  - Post Disaster Regulations



Site Plan Review

1994 – Site Plan Review created. Review & approval of wildfire mitigation plans & 
inspection of defensible space became part of daily plan review and inspection 
routine.

Presenter
Presentation Notes
Location, location, location



Specific Code Criteria-
“The use will not result in unreasonable risk of harm to people or property – both onsite 
and in the surrounding area – from natural hazards. Development or activity associated 
with the use must avoid natural hazards, including those on the subject property and 
those originating off-site with a reasonable likelihood of affecting the subject property.  
Natural hazards include, without limitation…… all as identified in the Comprehensive Plan 
Geologic Hazard and Constraint Areas Map or through the Special Review or Limited 
Impact Special Review process using the best available information. Best available 
information includes, without limitation, updated topographic or geologic data, Colorado 
Geologic Survey landslide or earth/debris flow data, interim floodplain mapping data, and 
creek planning studies.”



Building Code -

1989 – Amended building code to require Class A 
roofs in Fire Zone 1

2015 – Amended code using portions of the International 
Wildland-Urban Interface Code (IWUIC), mostly in the area 
of ignition-resistant construction, without actually 
adopting the IWUIC

Long term impacts –
• Green /Sustainable Building Code –
• Impacts of Climate Change
• How to be more resilient 



Pre Disaster for Post Disaster/ Plan your disaster/ be ready

• Moratorium – time to make decisions/enact specific rebuilding regulations
• Temporary Emergency Uses – debris yards, temporary housing, critical 

response facilities
• Temporary Emergency Repairs temporary emergency repairs” includes temporary roof 

repairs to prevent further water damage, temporary stabilization to shore up structures, 
temporary stabilization involving earthwork to avoid imminent collapse of structures or 
property, and temporary restoration of public recreational facilities such as trails and trailhead 
parking areas.

• Deconstruction/Demolition – make take immediate action but still need a 
permit

• Hazard Mitigation Review 

Presenter
Presentation Notes
Interim (although for unknown period of time)Collaborative process – property owners, Transportation, Public Health, and Land Use Relocates structures outside of hazard areasTakes into account actual hazards, not just mapped hazards Extends the timeline to rebuild following the Fourmile Canyon Fire 



Wildfire Partners provide a comprehensive, on-site assessment 
of your home ignition zone; a customized report detailing actions 
you should take; and a follow-up visit to ensure that you are fully 
prepared for future wildfires. By becoming a Wildfire Partner, 
you will improve the safety of you and your family, serve as a 
positive example for your neighbors, and make your community 
more resilient.

http://www.wildfirepartners.org/

Program funded through Colorado Dept. of Natural Resources



• 1,056 homeowners 
participating

• $2.6 million in grant 
funding from CO DNR 
and FEMA

• 35 partners 
• 9 mitigation specialists
• Phone advisors
• 12 contractors 
• 28 advisory committee 

members
• County staff



528 acres; eight homes were lost; no Wildfire Partners or SPR homes lost





With the history of disasters this should all be easy?

“…a great disparity temporal disparity between the pace at which the 
mountains behave and the way people think.  Debris flows do not occur 
every possible season… Exceptional flows are frequent, in other words, but 
not frequent enough to deter people from building pantile mansions in the 
war zone, dingbats in the line of fire.” p. 203 The Control of Nature by John McPhee, 1989

It’s a fantastic place to be in a storm…You hear a sound like 
castanets– boulders clicking together.  They’re not pebbles.  And 
there is a scent which is absolutely heavenly, of the crushed 
chaparral plants.  It’s so fragrant and beautiful it’s eerie to have it 
associated with something so terrifying. And, God knows it is 
terrifying.”  -- so why do you live here?  “Freedom” 

p. 237 The Control of Nature by John McPhee, 1989

Presenter
Presentation Notes
End with a question you all were probably hoping we would answer – How do we stop ourselves from doing stupid things?  



Thank you –
dcase@bouldercounty.org



Questions & Discussion

 How do we engage those communities who have not 
yet experienced a disaster? 

 How do we best communicate the importance of 
resiliency planning to elected officials and community 
leaders?

 What resources do communities need to be successful 
in incorporating resilience into land-use planning?



THANK YOU!

Questions?   Please contact andrew.rumbach@ucdenver.edu
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