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Cal-Adapt: Analytics Engine

Progress update



Open access to data, models,
and analytics related to
energy resilience supporting
California’s needs.

Primary Funding Provided by

California Energy Commission — EPIC Program
(EPC-20-007)

The Cal-Adapt: Analytics Engine will guide users to customized and curated
localized climate data to make informed decisions based on the best science to
improve electricity sector resilience. This platform will provide users with
customized data, advanced analytics, and powerful cloud computing resources,
allowing users to perform high-level analysis without needing to download

massive localized climate datasets.
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Climate Data and
Analytics Workshop

In September 2021 our team conducted a workshop titled “Climate Data and Analytics for

California’s Ambitious Climate and Energy Goals: A Virtual Workshop for Potential Users.”

This three-day workshop raised awareness of various state-supported climate data efforts,

solicited feedback on critical use cases for the energy sector, and spurred collaboration and

alignment among creators and users of climate data.
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Data Applications

Stakeholder engagement with key representatives of the energy sector began in April 2021.

This engagement drove prioritization for this project of five key data applications within the energy

sector.

In Progress

e  Threshold-based analytics for asset-by-asset
vulnerability assessments and updating design
standards

e  “Hourly climate profiles” (for future time
periods) as inputs into production cost, energy

load forecasting, and other models

Forthcoming

Distribution of extreme temperature events to ’0,
inform peak load, demand forecasts, and other ‘
applications

Climate metrics and analytics to support
long-range wildfire planning and management
Using climate data to examine impacts on

renewable energy generation and operations
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5 Data Applications

. Prioritized from an original list of 15
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6 Collaborating Institutions

e Ateam of academic, technical, and
policy leaders are building the
Cal-Adapt: Analytics Engine

e Energy+Environmental Economics

EARTH &
ENVIRONMENTAL
SCIENCES
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CA's Fifth Climate

Change Assessment

“A new and critical addition to California’s Fifth Climate Change Assessment is the

Cal-Adapt: Analytics Engine, which reflects the California Energy Commission’s
intention to move beyond providing data, and to provide support in effective
application of that data in California’s resilient clean energy transition.”

— Susan Wilhelm, California Energy Commission
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https://analytics.cal-adapt.org/sign-in
https://climakitae.readthedocs.io/en/latest/

User Personas

The Analytics Engine identified key user personas to better understand potential platform users and uses.

Technical
User

Researcher [
Academic

... uses tools and data to refine ... isinterested in what the

information and help shape it Analytics Engine is working on
into something that suits their and are likely to use the
technical and decision needs. information we offer for their
We can find our technical user own scientific purposes. We
at a utility company or a can usually find this group at
government entity that universities doing research or in
regulates those utility the private sector doing

companies. consulting.

analytics.cal-adapt.org/
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User Testing

The team developed usability testing protocol for the first iteration of
Jupyter notebook and website content to gather rapid feedback from

potential users. Notebook and website content revisions and

expansions incorporate this feedback. Additional user testing is

underway.




35 Datasets

« Future climate projections and historical climate from Global
Climate Models downscaled using the Weather Research and
Forecasting model by UCLA

« More data from Localized Constructed Analogs statistical
downscaling coming soon from UCSD Scripps Institution of
Oceanography

4 Working Group Meetings

e Dec 2021, Feb 2022, June 2022, & Aug 2022
e Enabling co-production of the platform and
analytics with stakeholders

6 Jupyter Notebooks

. Step-by-step functionality to access, analyze, and plot climate
data available on the Analytics Engine
. Additional notebooks currently in development




From Data to Decisions
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The Analytics Engine
What's in the Analytics Engine?

1. Code
Jupyter Notebooks pre-loaded with energy sector applications;

the cloud,
decision makers in the form esired for their application.

Existing challenges
1. Californic of dollars in

innovative evidence-based climate and energy functions.

2. Cloud Compute.
AWS cloud compute resources tailored and ready 1o execute.

itigation,

2. Analysts and decision-makers need access to vetted, reliable, and
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Stakeholders & Users

lytics Engine

involves many different stakeholders from organizations

across public and private sectors, with an emphasis on

applications I the electricity sector.

Technical Users

-~ Users of our platform include technical and scientific staff
atinvestor-Owned Utiities and Publicly Owned Utilties.

- Technical staff at various government agencies

- Researchers in the private sector and at academic
reseach institutions.

Many of our technical users are not dlimate scientists by

training, 50 guidance and best practices for using climate

data Is embedded within our analytical tools and Juptyer

Notebooks accessed through the JupyterHub

We provide a public-facing web presence and data catalog to
easily communicate information about data availability and

he Cal il also h

disciplines for California’s Fifth

Climate Data Avalability Meeting stakeholder needs requires providing users with
The Analytics Engine hosts the storage =
Our approach Califoras ifth Climate Change Assessment. This mc«ude accessible from their own computers. -
o (Loca Our Docker image (4)
o i d fesources to provide: intended uses
Statistical LOCA (1) at Abllty modes (o)
Dynamicaldownscaling via WRF (2) e Abilty to work interactively . with h
bbb, (Figure 1). Downscaling through Kubernetes (JupyterHub) Assessment.
o 2 9 iops Institution of - Aty on cioud
(oLl computing systems automatically, no specialized code required

Stakeholder Requested Features

Stakeholders, ng:

UCLA

from users (Dask)
Dat

Trustworthy Data

ided by AWS Oper i
donates 1.75 PB of $3 storage. Stored.
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Linking Stakeholders, Science and Programming

process: datasets must be CF compliant (7), follow CMIPS
naming conventions when possible (8) and will be evaluated
using a Data Quality Agnostic Test based on FAIR principles
9).

Findable
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peak Getting started:inroduction to the Gata on the Analytics Engine B e etk e D mon
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3. Energy Modelir r and et descrbe ot dta
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The by thelr kil in capturing California warming levels

customized o support producion cost and capacily expansion

electricity sector reliabity

4. Climate and Wildfire

planning require specific formuiations of wildfire risk. Analytics
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energy resources (e, solar, vind and TRy covaly and anans
during perods of extrmes ‘demand. Specific
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climate (3). The wide range of applications, and in tur data,
necessitates a large data catalogue, exceeding 1.75 P8 i size.

Contact us!
analytics@cal-adapt.org

Scan the QR code below to visit us at
analytics.cakadapt.org
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Informing Decision-making about Extreme Events
with a Dynamically-Downscaled GCM Ensemble

Presented by Dr. Naomi Goldenson at AGU 2022

Informing Decision-making about
Extreme Events with a Dynamically-
Downscaled GCM Ensemble

Click here to /
be diregted
to the video! Naomi Goldenson

UCLA Center for Climate Science —
& Model World Consulting LLC ot

ONSULTING

Eli Dennis, Will Krantz, . Owen Doherty
3 ) % UCLA Center for ‘@

Stefan Rahimi, Alex Hall 727/ cimatescence Eagle Rock Analytics
UCLA Center for Climate Science Andy Jones
UC Berkeley, LBNL



https://docs.google.com/file/d/1wTF48ZXBDfEiCrnC1Jw-IFO55crHkUgZ/preview
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Potential Extensions

Heat and Human

Health Impacts

Calculations of human focused
heat indices and impacts

Scenario and
Statistical Planning for
Hydrological Modeling

Water focused climate efforts

Smoke Emissions and
Transport

Smoke estimated needed for solar
energy modeling, human health, and
regional planning purposes

Climate Indicators

For standardized reports and
commonly used climate metrics
and indicators in more general
support of California’s Fifth Climate
Change Assessment

Consulting and
Vulnerability
Assessment for IOUs

Operationalizing thoughtful
population and asset vulnerability
studies

Regional Assessment
Support

Regional and local climate
assessment reports and
programmatic goals

In addition to various support for specific applications and connectivity with other state-funded projects.
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https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report
mailto:analytics@cal-adapt.org
https://analytics.cal-adapt.org/

