Practical Guidance for

Climate Resilience: Buildings & Energy

Ned Gardiner, U.S. Climate Resilience Toolkit Engagement Manager
presentation to Metropolitan Washington Council of Governments
July 18,2019



Current and future climate are Socio-economic systems are
no longer certain less certain than the climate

“Stationarity is dead”

https://www.vox.com/science-and-health/2017/8/28/16211392/100-500-year-flood-meaning

Houston has suffered several “1 in 500-year We'd like climate-resilient roads, but do we
storms”’ over the last several years even know what will be driving on them?

Slide credit: Rob Lempert, RAND
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What is Resilience?

Community Capacity

Time

Modified from Resilience Loss Recovery Curve, Source: White et al. (2015), p. 203, Adapted from model derived by M.E. Hynes, b. Ross and CARRI (2008), presented at the DHS University Summit, Washington, DC



What is Resilience?

A Hazard

Community Capacity

Time

Modified from Resilience Loss Recovery Curve, Source: White et al. (2015), p. 203, Adapted from model derived by M.E. Hynes, b. Ross and CARRI (2008), presented at the DHS University Summit, Washington, DC



What is Resilience?

Hazard
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Critical Threshold

Community Capacity

Time

Modified from Resilience Loss Recovery Curve, Source: White et al. (2015), p. 203, Adapted from model derived by M.E. Hynes, b. Ross and CARRI (2008), presented at the DHS University Summit, Washington, DC



... same exposure but different vulnerability

b

Benjamiri Lowy for The New York Tires
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@. The Steps to Resilience

https:/ /toolkit.climate.gov/#steps


Presenter
Presentation Notes
We see a real and present need for this framework. 

First and foremost, the Steps to Resilience allows adaptation professionals to move beyond information sharing about climate hazards, or “Did you Know?” By spelling out vulnerabilities and risks, you put clients and collaboratrs into a position of caring about vulnerabilities. This will motivate you and them to doing something, which is the focus of the last three steps. 

The second reason this framework is essential is to bring cohesion to an emerging field.
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Presenter
Presentation Notes
Figure 3: The observed number of very warm nights (annual number of days with minimum temperature above 75°F) and extremely hot days (annual number of days with maximum temperature above 100°F) for 1950–2014, averaged over 5-year periods; these values are averages from the long-term reporting National Arboretum station in Washington, D.C. Since 1950 there has been no trend in extremely hot days. By contrast, the number of very warm nights has been steadily increasing since 1990 with a record number of such nights occurring from 2010 to 2014. Source: CICS-NC and NOAA NCEI.
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Presenter
Presentation Notes
Caption: Observed and projected changes (compared to the 1901–1960 average)in near-surface air temperature for Maryland. Observed data are for 1900–2014. Projected changes for 2006–2100 are from global climate models for two possible futures: one in which greenhouse gas emissions continue to increase (higher emissions) and another in which greenhouse gas emissions increase at a slower rate (lower emissions). Temperatures in Maryland (orange line) were warmest in the early 1930s, coolest in the 1960s, and within the most recent decade on record have exceeded levels of the 1930s. Shading indicates the range of annual temperatures from the set of models. Observed temperatures are generally within the envelope of model simulations of the historical period (gray shading). Historically unprecedented warming is projected during the 21st century. Less warming is expected under a lower emissions future (the coldest years being about as warm as the hottest year in the historical record; green shading) and more warming under a higher emissions future (the hottest years being about 11°F warmer than the hottest year in the historical record; red shading). Source: CICS-NC and NOAA NCEI.
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Urban Heat Island Mapping
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Presentation Notes
https://www.climate.gov/news-features/features/detailed-maps-urban-heat-island-effects-washington-dc-and-Baltimore
According to NOAA, “on one of the hottest days of summer, people in some Baltimore neighborhoods sweltered in temperatures of 103 degrees F, some 17 degrees higher than the coolest parts of the city at the same time in the afternoon.  A similar pattern took place in D.C. a day earlier when temperatures soared to 102 degrees F in several neighborhoods, while other parts of the city were 16 degrees cooler.”


Dbserved and Projected Annual Number of Tidal Floods for Baltimore, MD
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Presentation Notes
Figure 6: Number of tidal flood days per year for the observed record (orange bars) and projections for two possible futures: lower emissions (light blue) and higher emissions (dark blue) per calendar year for Baltimore, MD. Sea level rise has caused an increase in tidal floods associated with nuisance-level impacts. Nuisance floods are events in which water levels exceed the local threshold (set by NOAA’s National Weather Service) for minor impacts, such as road closures and overwhelmed storm drains. The greatest number of tidal flood days (all days exceeding the nuisance level threshold) occurred in 2011 at Baltimore. Projected increases are large even under a lower emissions pathway. Near the end of the century, under a higher emissions pathway, some models (not shown here) project tidal flooding nearly every day of the year. To see these and other projections under additional emissions pathways, please see the supplemental material at https://statesummaries.ncics.org/pdfs/TidalFloods.pdf. Source: NOAA NOS.
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Presenter
Presentation Notes
Caption: The observed number of extreme precipitation events (days with precipitation greater than 2 inches) for 1950–2014, averaged over 5-year periods; these values are averages from 16 available long-term reporting stations. The dark horizontal lines represent the long-term average. The number of extreme precipitation events has been above average during the last 10 years. The number of extreme precipitation events for the contiguous United States (bottom panel) is also shown to provide a longer and larger context. Long-term stations back to 1900 were not available for Maryland. Source: CICS-NC and NOAA NCEI.



® Projected Change in Annual Precipitation

Change in Annual Precipitation (%)
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Presentation Notes
Figure 5: Projected change in annual precipitation (%) for the middle of the 21st century relative to the late 20th century under a higher emissions pathway. Hatching represents portions of the state where the majority of climate models indicate a statistically significant change. Annual precipitation is projected to increase in Maryland. Source: CICS-NC and NOAA NCEI.


Assess Vulnerability
& Risk



Exposure, Vulnerability & Risk

Is asset Is asset Does asset
exposed to sensitive to have adaptive
climate hazard? climate hazard? capacity?

Asset is Could impacts Asset is at
vulnerable e be very bad? high risk
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.ﬁr&, Built Environment, Energy, and Health

https://toolkit.climate.gov/topics/built-environment
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Presentation Notes
And the hazard is continuing to get worse...
Annual average of 5.5.  2011 was previous record of 16, 2017 tied the number and was the most costly on record. 
In 2016, insurers paid out $54 billion globally, but this was only 26% of the losses.  Government only covered about 20%.  (Aon Benfield annual climate report.)


.ﬁr&, Built Environment, Energy, and Health
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https://toolkit.climate.gov/topics/energy-supply-and-use
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Chart: Montgomery County

7\ Annual Cooling Degree Days (°F-days)
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Net load - March 31

Duck Curve
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https://toolkit.climate.gov/topics/human-health



Impact of Climate Change on Human Health
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‘% Resources

-Steps to Resilience

-U.S. Climate Resilience Toolkit
-Energy Resilience Storymap
-Climate Explorer

«National Climate Assessment
«DC/MD State Summaries
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@. The Steps to Resilience

— Did you know?

—> Why should | care?

—

L What can we do
about 1t?

https://toolkit.climate.gov/#steps
Contact: ned.gardiner@noaa.gov


Presenter
Presentation Notes
We see a real and present need for this framework. 

First and foremost, the Steps to Resilience allows adaptation professionals to move beyond information sharing about climate hazards, or “Did you Know?” By spelling out vulnerabilities and risks, you put clients and collaboratrs into a position of caring about vulnerabilities. This will motivate you and them to doing something, which is the focus of the last three steps. 

The second reason this framework is essential is to bring cohesion to an emerging field.
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Summary
overview

Video orientation
for each step

Narrative text
on each step of
the StR process

Glossary &
downloadable
spreadsheet to

help users

capture notes

U.S. Climate

Re5|l|ence Steps to Resilience Che Studies Tools Expertise Regions  Topics

Explore Hazards

« Gather a team of people who want to protect local assets.
» Check past weather events and future climate trends.

» List the things you value that could be damaged.

After this exploration, you'll discover if weather and climate represent a hazard to things you value.

o )
_o#ihb

> Explore Hazards »

Establish a team

+ Engage stakeholders and decide how you'll work together.

There's a saying: “If you want to go fast, go alone. If you want to go far, bring others.” In almost every case,
projects that build climate resilience require going far {linked terms in these Steps to Resilience pages provide

access definitions and examples).

To ensure you have the broad support necessary to implement a resilience-building project, start by

recruiting a comprehensive group of stakeholders. All the individuals and organizations that could be

Steps to Resilience

You are here in
the StR process

Case Studies LlnkS tO Case
ety studies showing
others taking
this step.

Links to tools
useful/relevant
to this step.

Relevant Reports
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Presentation Notes
Annotated guide to the CRT’s ‘Steps to Resilience’ webpage contents.
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http://noaa.maps.arcgis.com/apps/MapJournal/index.html?appid=e94f511d57cb459195f85d68c3e742a9
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Weather & Tidal Stations

Explore graphs and maps of historical and

projected climate variables for any county in the # New here? Take the tour
contiguous United States.
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National Climate Assessment: Free, authoritative assessments on
the science of climate change & variability, and their impacts

(& U.5. Global Change
".' Research Program

CLIMATE SCIENCE

AL REPORT

/&N U.S. Global Change
P'i Research Program

Fourth National

R Climate Assessment

Volume I
Impacts, Risks, and Adaptation in the United States

science2017.globalchange.gov nca2018.globalchange.gov



Assessment

4° Heat Waves
e Coastal Flooding

* River Flooding




NOAA NATIONAL CENTERS
FOR ENVIRONMENTAL INFORMATION

STATE CLIMATE SUMMARIES

MARYLAND AND
DISTRICT OF COEUMBIA

https://statesummaries.ncics.org/chapter/md/




.ﬁr&, Conclusion

-Climate data illustrate the need to shape
decisions in better ways

-The U.S. Climate Resilience Toolkit is a
bridge to climate-smart decisions

Our team stands ready to consult/assist the
Steps to Resilience (ned.gardiner@noaa.gov)



	Practical Guidance for �Climate Resilience: Buildings & Energy
	Slide Number 2
	Slide Number 3
	Objectives
	Objectives
	What is Resilience?
	What is Resilience?
	What is Resilience?
	Slide Number 9
	Objectives
	The Steps to Resilience
	Explore Hazards
	Slide Number 14
	Slide Number 15
	Urban Heat Island Mapping
	Slide Number 17
	Days with precipitation >2”
	Slide Number 19
	Assess Vulnerability & Risk
	Exposure, Vulnerability & Risk
	Built Environment, Energy, and Health
	Built Environment, Energy, and Health
	# billion-dollar disasters
	Built Environment, Energy, and Health
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Duck Curve
	Built Environment, Energy, and Health
	Slide Number 31
	Objectives
	Resources
	The Steps to Resilience
	Slide Number 35
	Slide Number 36
	Energy storymap placeholder
	Slide Number 38
	Slide Number 39
	National Climate Assessment: Free, authoritative assessments on the science of climate change & variability, and their impacts 
	National Climate Assessment
	Slide Number 44
	Conclusion

