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CAL-ADAPT: ANALYTICS ENGINE

Problem Statement

e Data portraying climate change in California is
difficult to access and take action upon

e Cal-Adapt offers free public access to trustworthy
data and tools that support exploration of
California’s climate change impacts on state
infrastructure, communities, and natural resources



CAL-ADAPT: ANALYTICS ENGINE

Problem Statement

e Cadalifornia has invested a lot in producing climate
projections, but climate data can be difficult to
access and utilize for many users

e The Analytics Engine will offer a cloud-based
analytics platform to help transform the petabytes
of data into useful and accessible data products



Goals for our Workshop

e Learn about the Cal-Adapt enterprise (Cal-Adapt website
and Analytics Engine) and how it will be expanding with the
Fifth Climate Assessment

e Understand what the Cal-Adapt enterprise can offer through

tool and notebook demonstrations
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The Cal-Adapt
Enterprise



Cal-Adapt.org

Explore and analyze climate data from California’s Climate
Change Assessments

Cal-Adapt provides the public; researchers, government agencies and
industry stakeholders with essential data & tools for climate adaptation
planning, building resiliency, and fostering community engagement.
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Local Climate Change Annual Averages Sea Level Rise — Coastal

Snapshot Inundation Scenarios
Projected annual averages of maximum Explore the extent of coastal

A starting point to get climate impacts & minimum temperatures and inundation associated with Sea Level

for your location. precipitation. Rise and a 100-year storm from two

different SLR models.

EXPLORE EXPLORE EXPLORE

Extreme Weather

Extreme weather events for baseline
and future climates.

EXPLORE



Explore projected long-term (30 year) Annual Average Maximum Temperature
'

ABSOLUTE VALUE:

Maps of Projected Change

cal-adapt.org

Our Mission

We make data portraying climate
change in California more accessible
and actionable for a broad audience,
with an emphasis on energy sector
stakeholders and local governments.



CLIMATE'CHANGE
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Cal-Adapt 2.0

Cal-Adapt provides a way to explore peer-reviewed climate
change projections and scenarios approved by the State and
used as the basis for the California’s Fourth Climate Change

Assessment



How is
Cal-Adapt
being used?



State Climate Resource

Cal-Adapt has been recognized by California’s legislature as a key resource to support climate adaptation

resiliency and planning and has helped California move forward by providing easy access to climate
projections sanctioned by the state.

California Public CA Nature 30x30
Utilities Commission Climate Explorer

The California Public Utilities
Commission (CPUC) issued
e an Order Instituting
X ptation .
B <oegies Rulemaking (R.18-04-019) to
S obioment integrate climate change
Define, cn"\d %, Monitor,

intiate. /o Evaluate, adaptation matters in
& Adjust g
i relevant CPUC proceedings.




Regional Planning

The Sierra Climate Adaptation and Mitigation
Partnership (Sierra CAMP) used Cal-Adapt to
help inform the “Sierra Nevada Climate
Vulnerability Assessment,” which is designed
to help Sierra Nevada communities prepare for
climate change.
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September 2022
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https://www.sierrabusiness.org/wp-content/uploads/2022/11/SBC_Sierra-Nevada-Climate-Vulnerability-Assessment-2022.pdf
https://www.sierrabusiness.org/wp-content/uploads/2022/11/SBC_Sierra-Nevada-Climate-Vulnerability-Assessment-2022.pdf

Regional Planning

The Sierra Climate Adaptation and Mitigation
Partnership (Sierra CAMP) used Cal-Adapt to
help inform the “Sierra Nevada Climate
Vulnerability Assessment,” which is designed
to help Sierra Nevada communities prepare for
climate change.

AIR QUALITY TEMPERATURE WATER DROUGHT FOREST HEALTH WILDFIRE
INCREASES AND MEADOWS

September 2022
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https://www.sierrabusiness.org/wp-content/uploads/2022/11/SBC_Sierra-Nevada-Climate-Vulnerability-Assessment-2022.pdf
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Sierra Nevada Climate Vulnerability Assessment

under RCP 8.5 Emissions

CHANGE IN NUMBER OF WARM NIGHTS A YEAR 2070-2099

Average Increase in Days

Change Across the Average Change County Averoge Includes Diverse
Subregion Subregion Across the Subregion Topographic Changes
Subregions Include Diverse Average Includes Diverse Abi
Topographic Changes Topographic Changes lpine I 56.9
Amador | 59.2
1
Butte | 51.6
North Sierra Willincrease 3-92 On average will increase 57
days ayear days a year Calaveras | oot
El Dorado | 58.2
Fresno [ 317
North Central Willincrease 1-92 On average will increase 58 Inyo | 283
Sierra days a year days a year Kern ‘ 313
Lassen ‘ 62.8
" - Madera | 445
5 Willincrease 1-91 On average will increase 56 = = i
Central Sierra 56.3
days a year days a year | 2
Modoc [ 64.7
Mono | 58.4
East Sierra Willincrease 0-86 On average will increase 28 Nevada | 58.5
days a year days a year —
Placer | 51.8
Plumas ‘ 64.5
South Central Willincrease 1-89 On average will increase 58 Shasta 36.3
Sierra days a year days a year Sierra 55.7
Tehama | 54.5
o) Ay Tulare ‘ 36.0
SoLth Slara Willincrease 0-86 On average will increase 34 T
days a year days a year Tuolumne | 553
Yuba 54.1

Tables coincide with the map on the previous page (data points are represented by grid colors). For example: as seen in the subregion table, higher elevations
in the North Sierra Region will experience a minimal increase in the number of warm nights per year, whereas the lower elevations will experience a much

higher increase in warm nights per year over the late-century time period. On average Alpine County will experience a 56.9-night increase.
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Sierra Nevada Climate Vulnerability Assessment

WATCH THE SUMMARY PRESENTATION
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City Planning

Fresno COG Transportation Network Vulnerability Assessment
Public Workshop

June 19, 2019

\\\I)
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City Planning

Maximum Temperature

Fresno County, California
Emissions continue to rise strongly through 2050 and plateau around 2100 (RGP 8.5)

Temperature

Range of annual average valves from all 32 Modeled Data (2006-2099)

LOCA downscaled climate models B HdGENDES

. Modeled Variability Envelope B CNRM.CMS
« Max and min temperatures S, " s
. | MIROCS
expected to increase across
Fresno County %
84

« Average max temperature
for Fresno County is
expected to increase from &
~67 °F to ~77 °F by end of
centu 'Y (RcP 8.5, model average)

82

78
76

« Number of extreme heat
(>105 °F) days per year in
City of Fresno are expected
to increase from 7 to ~66 by - M
end of century rcpss, model BV W NV

average) 66
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Affordable Housing

The Cal-Adapt team worked with Climate Resolve and the Strategic Growth Council to
make it easier for communities to meet the Climate Resiliency guidelines for the
Affordable Housing and Sustainable Communities (AHSC) funding opportunities.

"~ Affordable Hous gVGSustainable

—“Communities Techmcal As5|stance

People with lower incomes are more likely to take transit and drive less when they live near transit, which is why building and preserving affordable
housing near transit is a proven greenhouse gas reduction strategy. For all six rounds of the State's

, Climate Resolve has provided technical assistance to help projects become more well-rounded, competitive for grant funds, and
welcomed by local communities
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Affordable Housing

The Cal-Adapt team worked with Climate Resolve and the Strategic Growth Council to

make it easier for communities to meet the Climate Resiliency guidelines for the
Affordable Housing and Sustainable Communities (AHSC) funding opportunities.

General Notes:

« Choose between Option 1 (localized data) or Option 2 (Cal-Adapt) for each of the numbers under each of the time horizons (Historic, Near-Term, and Long-Term). You can use 3 mix of local data/assessments and Cal-Adapt for each of the impacts If localized assessments/data are I
« Remember 0 update the years on Cal-Adapt Local Snapshot Tool by using the slider underneath the results. Ensure you are using the appropriate RCP scenario and update the location to match your project location.
- Do not adjust any Cal-Adapt preset values besides those instructed

+ SGC uses the Planning and Investing for a Reslient California Guidebook to inform funding requirements. As that guidance directs, analysis considering impacts until mid-century (~2050-2060) should empioy a high emission scenario, RCP 8.5, For analyses considering impacts akter
at 3 range of projected impacts from RCP 4.5 - RCP 8.5, as these represent 3 range of plausible futures.

- See the AHSC guidelings resources page for additional guidance including, but not limited to, the Narrative Scoring Rubric and the Round 6 Guidegline:

Option 1: Use localized data or assessments for any of the three time horizions Option 2: Use data or projections from Cal-Adapt for any of the three time horizons. Use

the default selected Global Climate Models (GCM) for all projections.

istaric Local Near Term Local Long Term Local Vatork Cal Adagt Near Term Cat Adagt Tone Term Cal AGIOt
dstorical Cimate projections for 2005-2064 using  Clmate projections for 2070-2099 using
Mistorical annual value from locallzed  Cimate projecSons by approximately  Clmate projections by approximately | (1961-1950) anrual value RCP 1.3 in Cat Adapt (detaut Giobal RCP 4.5 3nd £.5 in Cak-Adapt [default
impact data source 2030 uting 2 localized assesement 2100 using 2 Jocalized assessment In Cal-Adapt Cumate Models) Glodal Climate Models)

1. Maximum Temperature: 1 Maximum Temperature 1 Maximum Temperature 1. Maimum Temperature:

2. Extreme Meat Days: 2 Eatreme Heat Days: 2 Gatreme Heat Days:
cre 8. Criveme eat

RCP s

R LS
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How to Get
Started
Working with
Climate Data



Tools and Guidance

caladapt Tools Data  Help Blog  Events  About

Explore and analyze climate data from California’s Climate

Change Assessments

Cal-Adapt provides the public, researchers, government agencies and
industry:stakeholders with essential data & tools for climate adaptation
planning, building resiliency, and fostering community engagement.

@ Looking for climate data for California's Fifth Climate Change Assessment? Latest on Cal-Adapt Blog

Visit the blog post on accessing next generation climate data California Adaptation Forum 2023
Join us at the California Adaptation Forum 2023
in Pomona, CA from July 31st to August 2nd!

Explore interactive maps and charts

Visualize and download downscaled CMIPS5 climate data and other datasets developed for California’s Fourth Climate
Change Assessment. Read our Get Started guide to learn more about working with climate data.

SEE ALL POSTS

Designed for a broad range of users.

Local Climate Change Explore all Climate Tools Download Data

Snapshot Tool

Quickly view a variety of climate data Explore data on temperature, Download Fourth Assessment climate

data in NetCDF, GeoTIFF and CSV
formats.

precipitation, snowpack, wildfire, and
more.

for a city, county, or other place.

LEARN MORE LEARN MORE LEARN MORE
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Tools and Guidance

catadapt Data Blog  Events  About

Explore and analyze climate data from California’s Climate

Change Assessments

Cal-Adapt provides the public, researchers, government agencies and
industry:stakeholders with essential data & tools for climate adaptation
planning, building resiliency, and fostering community engagement.

. - S - . Latest on Cal-Adapt Blog
@ Looking for climate data for California’s Fifth Climate Change Assessment?
isi 1 g
Visit the blog post on accessing next generation climate data California Adaptation Forum 2023

Join us at the California Adaptation Forum 2023
in Pomona, CA from July 31st to August 2nd!

Explore interactive maps and charts

SEE Al '0STS
Visualize and download downscaled CMIP5 climate data and other datasets developed for California’s Fourth Climate g
Change Assessment. Read our Get Started guide to learn more about working with climate data.

Designed for a broad range of users.

Local Climate Change Explore all Climate Tools Download Data
Snapshot Tool

Quickly view a variety of climate data Explore data on temperature, Download Fourth Assessment climate

for a city, county, or other place. precipitation, snowpack, wildfire, and data in NetCDF, GeoTIFF and CSV/
more, formats.

LEARN MORE LEARN MORE LEARN MORE
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Tools and Guidance

catadapt Data  Help Blog  Events  About

'
(- RYI

Explore and analyze climate data from California’s Climate

Change Assessments

Cal-Adapt provides the public, researchers, government agencies and
industry:stakeholders with essential data & tools for climate adaptation
planning, building resiliency, and fostering community engagement.

@ Looking for climate data for California's Fifth Climate Change Assessment? RElt torCalAdant e

Visit the blog post on accessing next generation climate data California Adaptation Forum 2023
Join us at the California Adaptation Forum 2023
in Pomona, CA from July 31st to August 2nd!

Explore interactive maps and charts

SEE ALL POSTS
Visualize and dow! ) nia’s Fourth Climate
Change Assessme Read our Get Started guide to learn more about working with climate data
Designed for a broauiange ui useis.

Local Climate Change Explore all Climate Tools Download Data
Snapshot Tool

Quickly view a variety of climate data Explore data on temperature, Download Fourth Assessment climate

for a city, county, or other place. precipitation, snowpack, wildfire, and data in NetCDF, GeoTIFF and CSV
more, formats.

LEARN MORE LEARN MORE LEARN MORE
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Home / Help / Get Started

Get Started

An introduction to climate data, models, and projections.

If you want to start exploring the data right away, our Local Climate Change Snapshot tool is a
great place to begin. In this getting started guide, you can get a background on climate change

and working with climate data.

Climate change and climate data
in California

Why climate data is important for
adaptation planning and how to use it.

LEARN MORE

Accessing data on Cal-Adapt

Different ways of exploring and
downloading the data available on Cal-
Adapt.

LEARN MORE

Climate data and other data on
Cal-Adapt

Information about the types of data
available through Cal-Adapt.

LEARN MORE

Best practices for using climate
projections

Understanding uncertainty, natural
variability, and how to use climate
projections in your work.

LEARN MORE

Get Started!

About climate projections and
models

How climate models are generated,
validated, and account for greenhouse gas
emission scenarios.

LEARN MORE

24



Home / Help / Get Started

Get Started

An introduction to climate data, models, and projections.

If you want to start exploring the data right away, our Local Climate Change Snapshot tool is a
great place to begin. In this getting started guide, you can get a background on climate change

and working with climate data.

Climate change and climate data
in California

Why climate data is important for
adaptation planning and how to use it.

LEARN MORE

Accessing data on Cal-Adapt

Different ways of exploring and
downloading the data available on Cal-
Adapt.

LEARN MORE

Climate data and other data on
Cal-Adapt

Information about the types of data
available through Cal-Adapt.

LEARN MORE

Best practices for using climate
projections

Understanding uncertainty, natural
variability, and how to use climate
projections in your work.

LEARN MORE

Get Started!

About climate projections and
models

How climate models are generated,
validated, and account for greenhouse gas
emission scenarios.

LEARN MORE

25



Get Started!

Home / Help / Get Started

Get Started e Guidance on using climate projections

An introduction to climate data, models, and projections. We recommend a few principles for working with climate projections:

v ) 1. Analyze data at a community scale, rather than looking at individual buildings, parcels, or
If you want to start exploring the data right away, our Local Climate Change Snapshot tool is a

great place to begin. In this getting started guide, you can get a background on climate change grld cells.
and working with climate data.

Climate models have been proven to skillfully provide outputs that describe both past and future

Climate change and climate data Climate data and other data on About climate projections and climate conditions. However, they are not capable of describing exact future climate conditions for
in California Cal-Adapt models small areas (like a single property parcel); they’re much better suited for community-scale analysis,
Why climate data is important for Information about the types of data How climate models are generated, even when model outputs have been downscaled.

adaptation planning and how to use it. available through Cal-Adapt. validated, and account for greenhouse gas

emission scenarios.

2. Select longer time periods for more useful information.

Because future climate projections express natural climate variability, analyzing a longer time period

EEARNHORE EEARNINGRE EEARNIMORE gives you a better sense of overall future conditions. In other words, if you analyze just a few years of
a future climate projection, you might happen to select years that are anomalous. You will get a

Accessing data on Cal-Adapt Best practices for using climate more accurate picture of future conditions if you look at a period of at least a few decades.

projections
Different ways of exploring and Understanding uncertainty, natural Many scientific entities endorse using a thirty-year window for climate analysis so as to align with
iz‘”"mad'"gme data available on Cal- variability, and how to use climate standard analyses of climatological normals. For example, within a thirty-year window, you can
apt. projections in your work.

calculate average and extreme conditions using annual values as your dataset. You can also
compute rolling thirty-year averages to study projected change through time.

LEARN MORE LEARN MORE Two thirty-year climate change adaptation planning periods are often used in California and are

embedded in Cal-Adapt’s tools. These two periods align with those used in the Fourth National
Climate Assessment.

« Mid-century: 2035 - 2064
¢ End-of-century: 2070 - 2099



Local Climate Change Snapshot Tool

Select an aggregation
boundary and location.

View projections for a
collection of physical climate
variables.

Connect with additional
resources.

Climate change related effects vary significantly throughout California, mirroring our state’s diverse climate, topography, and
ecology. This tool is a starting place if you are looking to get a quick sense of climate impacts in your region. The Snapshot
tool provides climate projections for temperature, precipitation, and wildfire. Additional variables e.g. sea level rise will be
added when they become available

The Local Climate Change Snapshot Tool tool is designed to be straightforward and accessible for most users. Watch a short
video on how to use the tool. If you want to explore the data in more depth, other tools on Cal-Adapt provide more
configurable options

+
Start by selecting a location. Search for address/zipcode =
or click on the map. To select an area, click on the I
County, City, Census Tract or Watershed options. Search

by name/census tract number or click on the map. <

@® Address O county O city O gfa"cstus ‘z/}:ﬁgrjsoh)ed
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Local Climate Change Snapshot

Climate change related effects vary significantly throughout California, mirroring our state’s diverse climate, topography, and
ecology. This tool is a starting place if you are looking to get a quick sense of climate impacts in your region. The Snapshot
tool provides climate projections for temperature, precipitation, and wildfire. Additional variables e.g. sea level rise will be
added when they become available.

The Local Climate Change Snapshot Tool tool is designed to be straightforward and accessible for most users. Watch a short
video on how to use the tool. If you want to explore the data in more depth, other tools on Cal-Adapt provide more
configurable options.

+
Start by selecting a location. Search for address/zipcode E ok _
or click on the map. To select an area, click on the i Redding N
County, City, Census Tract or Watershed options. Search a
by name/census tract number or click on the map. Chico Reno e
Q_  Enter address or zipcode
San Fre
3 Census Watershed 5
@ Address O County O City Tract O (HUC10) .
J 53
no
Kingm
S Victorville
i | 50 mi

(©mapbex ‘ e



Local Climate Change Snapshot

Climate change related effects vary significantly throughout California, mirroring our state’s diverse climate, topography, and
ecology. This tool is a starting place if you are looking to get a quick sense of climate impacts in your region. The Snapshot

tool provides climate projections for temperature, precipitation, and wildfire. Additional variables e.g. sea level rise will be
added when they become available.

The Local Climate Change Snapshot Tool tool is designed to be straightforward and accessible for most users. Watch a short
video on how to use the tool. If you want to explore the data in more depth, other tools on Cal-Adapt provide more
configurable options.

+
Start by selecting a location. Search for address/zipcode Elrieka -
or click on the map. To select an area, click on the ; Redding N
County, City, Census Tract or Watershed options. Search L )
by name/census tract number or click on the map. Chico o =
i nen >
Q_  Enter address or zipcode
f)acratwwemta
San Francisco
@ Address O County O City O _(;:ear::stus O Watershiod %
CALIFORNIA St.C
Monterey Bay
National!Marine e N v
Sanctuary Fresno [‘;u.r 1 Val
Kingma
Victorville
| 50 mi I

o
Llos/Angeles

(@mapbox i d 29



Local Climate Change Snapshot

Climate change related effects vary significantly throughout California, mirroring our state’s diverse climate, topography, and
ecology. This tool is a starting place if you are looking to get a quick sense of climate impacts in your region. The Snapshot
tool provides climate projections for temperature, precipitation, and wildfire. Additional variables e.g. sea level rise will be
added when they become available.

The Local Climate Change Snapshot Tool tool is designed to be straightforward and accessible for most users. Watch a short

video on how to use the tool. If you want to explore the data in more depth, other tools on Cal-Adapt provide more
configurable options.

Angeles —”

. . . National Forest SheepMountain +
Start by selecting a location. Search for address/zipcode Wilderness _
or click on the map. To select an area, click on the 2
County, City, Census Tract or Watershed options. Search TP L
by name/census tract number or click on the map. <

Q_ Pomona, California

7 RIS il =p.an Fontan
O Address O County @ city O Census O Watershed E |

Tract (HuC10) {
L
C
GENERATE SNAPSHOT Fastigle Jurupa Vall
\J
\yCorona/\

{Q zfl o

L"ﬁ‘éranue A

cal-adapt.org
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cal-adapt.org

Local Climate Change Snapshot

Climate change related effects vary significantly throughout California, mirroring our state’s diverse climate, topography, and
ecology. This tool is a starting place if you are looking to get a quick sense of climate impacts in your region. The Snapshot
tool provides climate projections for temperature, precipitation, and wildfire. Additional variables e.g. sea level rise will be

added when they become available.

The Local Climate Change Snapshot Tool tool is designed to be straightforward and accessible for most users. Watch a short
video on how to use the tool. If you want to explore the data in more depth, other tools on Cal-Adapt provide more

configurable options.

Start by selecting a location. Search for address/zipcode
or click on the map. To select an area, click on the
County, City, Census Tract or Watershed options. Search
by name/census tract number or click on the map.

Q_ Pomona, California

Census Watershed
O @

O Address (O County  (® City

GENERATE SNAPSHOT

Tract (HuC10)

Angeles = +
National.Forest: SheepMountain
Wilderness,

Cucamonga 7
Wilderness e~

Fastvdle JUF“Pa,Vﬂl‘
/ Jf:K“
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SELECT CLIMATE INDICATOR: Extreme Heat Days

Number of days in a year when daily maximum temperature is above a threshold temperature of 101.1 °F

Note: Threshold temperature used in this tool is location specific. It is defined as the 98th percentile value of historical daily maximum/minimum
temperatures (from 1961-1990, between April and October) observed at a location.

This visualization shows the most 'lkely (OBSERVED MEDIUM EMISSIONS (RCP 4.5) HIGH EMISSIONS (RCP 8.5) MODELED HISTORICAL

outcome (—, —) andrange ( , ) of future

projections of Extreme Heat Days.
120 Extreme Heat Days (days)

- Tour this visualization 110
- About the data 100
90
80
70
60
50
40
30

- Best practices for working with climate data
- Explore related climate tools

1960 1980 2000 2020 2040 2060 2080

& GRAPHIC & DATA

® Two emissions scenarios (RCPs) - RCP 4.5 and RCP 8.5

® 32 Fourth Assessment LOCA downscaled projections (models)
O  Average of all 32 models - dark lines
O Range of all 32 models - shaded region

cal-adapt.org



SELECT CLIMATE INDICATOR: Extreme Heat Days ¥

Number of days in a year when daily maximum temperature is above a threshold temperature of 101.1 °F

Note: Threshold temperature used in this tool is location specific. It is defined as the 98th percentile value of historical daily maximum/minimum
temperatures (from 1961-1990, between April and October) observed at a location.

This visualization shows the most Ilkely OBSERVED MEDIUM EMISSIONS (RCP 4.5) HIGH EMISSIONS (RCP 8.5) MODELED HISTORICAL
outcome (—, —) andrange ( , ) of future

projections of Extreme Heat Days.
120 Extreme Heat Days (days)

- Tour this visualization 110

- About the data 100

- Best practices for working with climate data st
80

- Explore related climate tools

70

60
50
40
30

1960 1980 2000 2020 2040 2060 2080

&, GRAPHIC . DATA

® Two emissions scenarios (RCPs) - RCP 4.5 and RCP 8.5

® 32 Fourth Assessment LOCA downscaled projections (models)
O  Average of all 32 models - dark lines
O  Range of all 32 models - shaded region
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Emissions scenarios - RCPs

e RCP 4.5, medium emissions scenario: global CO, emissions peak by
2040 and then decline.

e RCP 8.5, high emissions scenario: global CO, emissions continue to rise
throughout the 21st century.

Your choice of RCP scenario will depend on your risk tolerance, grant
application instructions, and other context. When in doubt, consider both.
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Observed (1961-1990)  30yr Average: 4 days

Change from baseline @) 30yr Average 30yr Range
Baseline s1 961-1 990!

MODELED HISTORICAL - 4 days 2 - 5 days
Mid-Century S2035-2064z

MEDIUM EMISSIONS (RCP 4.5) +11 days 15 days 9 - 37 days
HIGH EMISSIONS (RCP 8.5) +15 days 19 days 11 - 40 days

End-Century (2070-2099)

|
MEDIUM EMISSIONS (RCP 4.5) +16 days 20 days 13 - 55 days
HIGH EMISSIONS (RCP 8.5) +35 days 39 days 26 - 86 days

4, GRAPHIC ., DATA
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Related Cal-Adapt Tools

Annual Averages

o 0
Explore projected annual averages of
maximum temperature, minimum

temperature and precipitation for your
location.

Additional Resources

California Heat
Assessment Tool

Extreme Heat

&)

Explore projected frequency and duration
of extreme heat days and warm nights for
your location.

California'sfAdaptation

Clearinghouse:
Temperature Impacts

Maps of Projected
Change

® @“@

Explore maps of projected long-term (30
years) changes in annual average
temperature and precipitation.

Regional Reports:
California's 4th Climate
Change Assessment
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Cal-Adapt 2.0

Fourth Climate Change
Assessment data: CMIP5

downscaled climate data

o Daily temporal resolution
o ~6km spatial resolution

Optimized for fast interactive data
visualization on a web browser
Hosted on Amazon Web Services
using EBS (Elastic Block Store)
data storage and Elastic Compute
Cloud (EC2)

Analytics Engine

Fifth Climate Change Assessment
data; CMIP6 downscaled climate
data

o  Sub-daily (~hourly) temporal
resolution
o ~3km spatial resolution
Optimized for big data

computational analysis using the
power of the cloud

Hosted on Amazon Web Services
using S3 data storage and Pangeo
stack
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SS300V

Expanded Cal-Adapt Enterprise

Projections

SI0/UCSD and UCLA are
generating the next

1 generation climate
projections. (EPC-20-006)

Historical Products

Historical climate
| products. SIO/UCSD and
¢ UCLA (PIR-19-007)

Future Climate Research

5t Assessment and other
future research work.

Cal-Adapt: Analytics Engine
Computing resources on
top of climate data

@ information for technical
users. ERA, UCB, SIG, E3
(EPC-20-007)

o

Historical Data Platform

Recent weather and past
weather observations and
information. ERA and
LBNL (PIR-19-006)

Cal-Adapt

Cal-Adapt.org has
visualizations and
download capacities.
ERA/GIF (EPC-21-038)
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GENERAL USER

CAL-ADAPT ENTERPRISE

Weather Historical
PIR-19-006 PIR-19-007
Projections
EPC-20-006

¥

amazon
CALADAPT  wesswsmmon
DATABASE (2.5 PB+)

CLIMATE HISTORICAL
FUTURE

dN90TVLVO v1ivd

Visualize & Download

Direct Grab
JUPYTER YOUR CODE
= HUB
" Jupyterhub OUR CODE

HEAVY USER

1 i1
caladapt -

/
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What is being
developed?



HEAVY USER GENERAL USER

,— Cal-Adapt:

Cal-Adapt Web Application

i ANALYTICS 3.0

B ENGINE

) caladapt
-
e

We are building the next-generation web
l I I application to update a subset of climate tools

CAL-ADAPT with the latest Fifth Assessment climate data
DATABASE (EPC-21-038)
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Key Upcoming Activities

User Needs
Assessment

Listening sessions and working
groups of key stakeholders to
co-produce an updated
Cal-Adapt web application that
uses the next-generation Fifth
Assessment climate data

cal-adapt.org

Beta Data Download
Tool

Incorporating Fifth Assessment
climate (link) data access

Daily data
3km across California

100+ datasets from various
GCMSs, ensembles, etc.

Tool Launch and
Webinar
Full launch of the new Data
Download tool to allow easy

access to key Fifth Assessment
climate variables
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https://loca.ucsd.edu/

How Can You Get Involved?

Join our co-production process!
Become a beta tester for our new Data Download tool

Let us know what data, tools, and guidance materials you
need to make Cal-Adapt.org more useful
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The Analytics
Engine
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How does the Analytics Engine work?

AWS Cloud
Computing

2

Notebooks
and code

Climate data
for California
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Co-produced, actionable climate information

Attend our
session
presentation to
learn more!
Wednesday @
10:15 am

Users of climate information for hazard mitigation include:

Policy Users, Academics / Researchers, Public Consumer & Learners, and
Semi-Technical & Technical Users
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When to use Cal-Adapt vs. the Analytics Engine

e Interactive maps and tools e Detailed data analysis
cqlquqpf e CMIPS5 data e CMIP6 data
e Daily + 6km resolution e Hourly + 3km resolution

cﬂ|.ﬂdap|u <« (] O B https://hub.cal-adapt.org/user, cla.edu/lab/tree/cae-note meseries_example.ipynb ¥¥ ® L @ 0
- T file Edit View Run Kemel Tabs Settings Help
Explore projected long-term (30 year) Annual Average Minimum Temperature _—
e TIMESERIES_EXAMPLE.IPYNB B timeseries_example.ipynb X
3SOLUTE VALUES
ABSOLUTE VALUES CHANGE FROM HISTORICAL BASELINE o oM o= - B+ X0 m > m C » Code g E Python 3 (ipykernel) O
entury High Emi C . O A notebook to demonstrate the app = ck.Application() &
usage of the timeseries toolkit,
5 app.select
b1/ This time we'll also load the I 1+ geE) 1
timeseries tools with their own S, Tiesonis
abbreviation for convenience.
monthly v
YYou will want to choose
"Append historical" and Time slice: 1971 .. 2070 SSP 3-7.0
» “Area average" if your o r |
intention is to work with the ri
timeseries tools.
Variable 1950 2000 205 2100
For the timeseries ‘explore’
function, we first need to load 2m Air Temperature v Historical Reconstruction
the dataset, so that the Historical Climate
subsequent operations will be 45km G (SSP 2-4.5 -~ Middle of the Road
speedy. SSP 3-7.0 - Business as Usual
(]SSP 585~ Bumit All
Now the main timeseries
functionality. [) Area average Append historical
Maps of Projected Change Preview various transforms. LocSelectorArea

on the data in real time:
Area subset

Change in Temperature (F) And then output whatever states v
the current state is to
another variable: \'attiide: 32,50 .42
And then export it

Longitude: 125,50 .. <114

Change units: @) Metric

Select boundary: _None Cached area

cA v
slectmapview: || SNGLE [ ¢ ] swe
Download: my_data = app.retrieve()

@ 1BOUTTHE T Simple 0 M 3 @ NoKemel|idle Mem:973.55/4096.00 MB




Climate
Data

5— Cal-Adapt:
ANALYTICS
B ENGINE
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- Dynamically downscaled from 4
Downscaled CIlmate CMIP6 Global Climate Models using

Projections: WRF WRF model
WRF domins _ Shared Socioeconomic Pathways
=\ 2-4.5,3-7.0,5-8.5
60°N %ﬂ‘m f i <
A - X Hourly, daily, and monthly time
WS - ¥
30N \\45.km \\ 387" o Mg 3km, 9km, and 45km
N ) g
; \\€<// \XLY 20+ variables: air temperature,
10°N e N - oA nE . .
= precipitation, wind speed, humidity,

160°W 150°W 140°W 130°W 120°W 110°W 100°W 90°W 80°W

etc.
Source: Stefan Rahimi, UCLA




o « Hybrid statistically downscaled from
Downscaled CIImCIte 64 CMIP6 Global Climate Models

Projections: LOCA2 using LOCA approach

Shared Socioeconomic Pathways
2-4.5,3-7.0, 5-8.5

'S
=)
P N N Y

Daily and monthly time resolution

w
=]
P R

3km

lalitude (degrees_north)
&
) a1a

w
=

8 variables: air temperature,
precipitation, wind, humidity, solar
radiation

w
N
P B

x
3
N
®
[
3
©
]
£
]
=
(o]
§
&
>
(]
b

w
1=}
| -t

T T T T T T T T T t T
-125 -120 -115
longitude (degrees_east)




Not bias corrected: can be used
as-is to examine relative change but
not absolute values

Suitable for applications that require
sub-daily observations and focus
on extremes

Compare across GCM and global
emissions scenario

Bias corrected: absolute values can
be used as direct inputs into models

However, sub-monthly extremes
may be distorted by this approach

Can characterize within-model
variability in addition to across GCM
and emissions scenario




WRF LOCA2

) W ) W

Data selection depends on your question of interest
— The Analytics Engine provides tools to help assess which model output is
right for your application
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Building the Analytics

Engine Build.ing from Pangeo stack which
provides:

Promoting open, reproducible, and
scalable science

- Ability to use high-level data
models (Xarray)

HPC / Cloud Compute « Ability tq work ir.wteractively in
computing environment
(JupyterLab)

(LN
(8
(0

- Ability to leverage distributed
parallel computing on cloud

xarray

’ (((. M J computing systems (Dask)

compute nodes



https://pangeo.io/

[ ] I [®] thresholds_optimized.ipynt X | (A select_to_export.ipynb X ‘@timeseries_example.ipynb ® | [ threshold_tools_example.ip X ‘ i
nq y Ics oo s B + XTO M » m C » Code v Python 3 (ipykernel) O & (I

Preview various transforms on the data in real time:

I [13]: timeseries.explore()

[13]: Difference from a historical mean Extremes
Reference range: 01 Jan 1980 .. 31 Dec 2012 None b
Resample window: 1 Resample period
Remove seasonal cycle
& e years v
Smoothing
5 Percentile: 0
running mean v

Ways to use the tools

Num timesteps: 19

9 l_‘kl Disaggregate into four seasons

* Interactive panels to customize data P :
. . . scenario: Historical + SSP 2-4.5 -- Middle of the Road
and visualizations el

R |4

+ Basic climate data processing By ecanel g
functions and advanced features in a {. —woustow | o

; — fgoals-g3 | =

custom open-source code library 4 —
(climakitae) I




Analytics Goals

We want users to understand:

Fitness for purpose

Range of possibility

How to approach use-cases

V%

[ ] _ cae-notebooks/t (4) - Jupyter

C O 8 nttps

File Edit View Run Kernel Tabs

- o

Q
i / cae-notebooks /

Name - Last Modified
D LICENSE a month ago
M README.md amonth ago
[ select_to_ amonth ago
[ threshold_ a month ago

amonth ago

x| +

hub cal-adapt.org/user/ngoldensor

Settings Help

® thresholds_optimized.ipynt X (W select_to_export.ipynb X W timeseries_example.ipynb X

B + XD O » m C » Code v B

ducla.edu/lab/tree/cae-notebooks/timeseries_example.if

B w )

® threshold_tools_example.ip X

Python 3 (ipykernel) O &

You will want to choose "Append historical" and "Area average" if your intention is to

work with the timeseries tools.

app = ck.Application()

app.select()

Timescale

Accumulated total cumulus precipitation

Accumulated total grid scale precipitation
surface diffuse

Surface skin temperature

Precipitation (total)

Surface Pressure

2m Water Vapor Mixing Ratio

West-East component of Wind at 10m
North-South component of Wind at 10m
Snowfall (snow and ice)
Instantaneous downwelling longwave flux at bottom
Instantaneous downwelling clear sky longwave flux at bottom
Instantaneous upwelling longwave flux at bottom
Instantaneous upwelling clear sky longwave flux at bottom
Instantaneous downwelling shortwave flux at bottom

clear sky flux at bottom
Instantaneous upwelling shortwave flux at bottom
Instantaneous upwelling clear sky shortwave flux at bottom

Longitude: -125.50 .. -114

hourly \4 -

nstruction
nate
Middle of the Road
Business as Usual
Burn it AIl

rical

[«
=]



Analytics Engine Notebooks

Uncertainty tools: understand sources of uncertainty in using
climate data

Threshold tools: explore extreme events

Warming levels: apply global warming level framework to
analyze regional responses

Coming soon

Typical meteorological years: create time series of hourly
annual data representing ‘typical’ conditions

Model selection tool: evaluate model skill and select the right
models for your study needs
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Getting Started with the
Analytics Engine

« getting_started.ipynb:
Introduction to retrieving,
visualizing, and exporting
climate data using python
and the Analytics Engine

Variable:

Air Temperature at 2m

Temperature of the air 2m above Earth's surface. This is the
measure of air temperature used for most modeling

applications.

Historical Data:

Estimates of recent historical climatic

conditions

Historical Climate
[0 Historical Reconstruction

Future Model Data:

Shared Socioeconomic Pathways
(SSPs) represent different global
emissions scenarios

[JSSP 3-7.0 -- Business as Usual
[[) SSP 2-4.5 -- Middle of the Road
[()SSP 5-8.5 -- Burn it All

Historical

1950 2000 2050 2100
1980 .. 2015

Variable Units:

@K

(O degC

O degF

Timescale:

@ monthly

O daily

O hourly

Model Grid-Spacing:

O3km
® 9 km
(O 45 km

«©

Subset the data by...

none ¥

Location selection

entire domain v

Latitude: 32.50 .. 42

Longitude: -125.50 .. -114

Compute an area average across
grid cells within your selected
region?

O Yes @ No
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Climate Uncertainty

« explore_internal_variability.ipynb: Explore uncertainty within climate
models due to internal variability in the climate system, using projected
changes in extreme precipitation across different climate model

simulations

 explore_model_uncertainty.ipynb: Explore uncertainty across climate
models, using projected variations in air temperature trends across
different climate model simulations

Temperature (°C)

Near-Surface Air

CMIP6 mean surface temperature change in California

L &

T T
1960 1980 2000 2020 2040 2060 2080 2100
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Extreme Weather Events

o threshold_tools_basics.ipynb:
Introduction to extreme value analysis.
Demonstrates how to compute
statistical values of interest related to
extreme weather events.

« threshold_tools_exceedance.ipynb:
Perform calculations and explore
visualizations of threshold exceedance
events using an interactive graphical
user interface (GUI). An extension of
the topics introduced in
threshold_tools_basics.

Threshold event options

Direction Value (units: K)

above ¥ 291
I'm interested in extreme conditions that last for . .
1 - hou
Show me a ti f the ber of ry
-
i/ - yea
Examples: f | times select '1-y F
sssssss | timeseries, select ‘3-month

Optional aggregation: I'm interested in the number of __ that
contain at least one occurance

1 hour
-

After aggregation, I'm interested in occurances that last for . . .

-

1 hour
v

Smoothing

Smoothing

Count (Number of hours)

2000

2020

t t t
2030 2040 2050

t t t t
2060 2070 2080 2090
time

scenario
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Warming Levels

* explore_warming .ipynb: EXp I ore th € When do different scenarios reach the warming level?
concept of Global Warming Levels,

simulations. Dotted line indicates when the multi-model ensemble reaches the selected warming

which can be used to compare possib|e Il while SOl viertical s Tndicats wiain the arliést st Tatest SHIAtons oF IKAK Scanaric resdh

the warming level. Figure and data are reproduced from the IPCC AR6 Summary for Policymakers

climate outcomes across multiple

Scenario

scenarios or model simulations. N TI R

Global mean surface temperature change relative to 1850-1900

M7
L &

Regional response at selected warming level

e

Maps of individual simulations ~ Maps of cross-model statistics: mean/median/max/min ~ Anomaly computation details

Panels show the average, median, minimum, or maximum conditions across all models. These statistics are computed from the data in the
first panel: the difference (anomaly) between the 30-year average centered on the year that each GCM reaches the specified warming level $)
and the average from 1981-2010. Minimum and maximum values are calculated across simulations for each grid cell, so one map may

|
I
|
|
2°C warming level /
=

contain grid cells from different simulations. Median and mean maps show those respective summaries across simulations at each grid cell.

Air Temperature at 2m: Anomalies for 2°C Warming Across Models

Mean Median Minimum Maximum

1113}
<
-
@

—t —t Tt t— —t
2000 2020 2040 2060 2080

— Historical == SSP3-7.0 — 90% interval - - Warming level reached

Air Tcmpcrn.'w: at 2m (degC)
Alr Tempc/a.'w: at 2m (degC)
Alr Temperature at 2m (degC)
Alr Tempefa:w: at 2m (degC)

05
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analytics@cal-adapt.org
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cal-adapt.org

analytics.cal-adapt.org

support@cal-adapt.org

analytics@cal-adapt.org
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