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Problem Statement
● Data portraying climate change in California is 

difficult to access and take action upon 
● 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
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CAL-ADAPT: ANALYTICS ENGINE

Problem Statement
● California has invested a lot in producing climate 

projections, but climate data can be difficult to 
access and utilize for many users

● The Analytics Engine will offer a cloud-based 
analytics platform to help transform the petabytes 
of data into useful and accessible data products 
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Goals for our Workshop
● Learn about the Cal-Adapt enterprise (Cal-Adapt website 

and Analytics Engine) and how it will be expanding with the 

Fifth Climate Assessment

● Understand what the Cal-Adapt enterprise can offer through 

tool and notebook demonstrations 5



The Cal-Adapt 
Enterprise
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Cal-Adapt.org

cal-adapt.org
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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. 

Our Mission

cal-adapt.org
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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 

cal-adapt.org
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How is 
Cal-Adapt 

being used?

cal-adapt.org
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Adaptation 
Planning Guide 

(APG) 

California Public 
Utilities Commission

CA Nature 30x30 
Climate Explorer

State Climate Resource

The California Public Utilities 
Commission (CPUC) issued 
an Order Instituting 
Rulemaking (R.18-04-019) to 
integrate climate change 
adaptation matters in 
relevant CPUC proceedings. 

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. 

cal-adapt.org
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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. 

cal-adapt.org
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Sierra Nevada Climate Vulnerability Assessment

cal-adapt.org
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Sierra Nevada Climate Vulnerability Assessment

cal-adapt.org
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City Planning

analytics.cal-adapt.org/cal-adapt.org
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City Planning
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Affordable Housing 
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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. 

cal-adapt.org
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Affordable Housing 
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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. 
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How to Get 
Started 

Working with 
Climate Data 

cal-adapt.org
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Tools and Guidance 

cal-adapt.org
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Tools and Guidance 
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Tools and Guidance 
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Get Started!
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24



Get Started!
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Get Started!
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Local Climate Change Snapshot Tool

1. Select an aggregation 
boundary and location.

2. View projections for a 
collection of physical climate 
variables.

3. Connect with additional 
resources.

cal-adapt.org
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● Annual average 
maximum temperature

● Annual average 
minimum temperature

● Extreme heat days

● Warm nights

● Maximum 1-day 
precipitation

● Maximum length of dry 
spell

● Annual precipitation

● April SWE 

● SPEI 1-month 

● Annual average area 
burned

● KBDI > 600

cal-adapt.org
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● Two emissions scenarios (RCPs) - RCP 4.5 and RCP 8.5
● 32 Fourth Assessment LOCA downscaled projections (models)

○ Average of all 32 models - dark lines
○ Range of all 32 models - shaded region

cal-adapt.org
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Emissions scenarios - RCPs
● RCP 4.5, medium emissions scenario: global CO2 emissions peak by 

2040 and then decline.

● RCP 8.5, high emissions scenario: global CO2 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.

cal-adapt.org
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Cal-Adapt is 
evolving!

cal-adapt.org
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How does the Analytics Engine differ from Cal-Adapt? 

Cal-Adapt 2.0
● Fourth Climate Change 

Assessment data: CMIP5 
downscaled climate data
○ Daily temporal resolution
○ ~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
○ Sub-daily (~hourly) temporal 

resolution
○ ~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 

cal-adapt.org
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Historical climate 
products. SIO/UCSD and 
UCLA (PIR-19-007)

Historical Products

5th Assessment and other 
future research work.

Future Climate Research

SIO/UCSD and UCLA are 
generating the next 
generation climate 
projections. (EPC-20-006)

Projections

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

Historical Data Platform

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

Cal-Adapt
Computing resources on 
top of climate data 
information for technical 
users.  ERA, UCB, SIG, E3 
(EPC-20-007)

Cal-Adapt: Analytics Engine

Expanded Cal-Adapt Enterprise

D
ATA

A
C
C
ESS

cal-adapt.org
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CAL-ADAPT
DATABASE (2.5 PB+)

CAL-ADAPT ENTERPRISE

CLIMATE HISTORICAL

HEAVY USER

FUTURE

GENERAL USER

DATA CATALO
G

UE

JUPYTER
HUB

YOUR CODE

OUR CODE   

Visualize & Download

Direct Grab

Projections
EPC-20-006

Historical
PIR-19-007

Weather
PIR-19-006

cal-adapt.org
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What is being 
developed?

cal-adapt.org
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We are building the next-generation web 
application to update a subset of climate tools 
with the latest Fifth Assessment climate data 
(EPC-21-038)

Cal-Adapt Web Application 
3.0 

analytics.cal-adapt.org/
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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

Beta Data Download 
Tool

Tool Launch and 
Webinar 

Key Upcoming Activities

Incorporating Fifth Assessment 
climate (link) data access
• Daily data
• 3km across California
• 100+ datasets from various 

GCMs, ensembles, etc.

Full launch of the new Data 
Download tool to allow easy 
access to key Fifth Assessment 
climate variables 

cal-adapt.org
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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 

cal-adapt.org
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Q&A

Any questions about the Cal-Adapt 

enterprise?

support@cal-adapt.org

47



The Analytics 
Engine
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How does the Analytics Engine work?

Climate data 
for California

3

AWS Cloud 
Computing

2

Notebooks 
and code

1

analytics.cal-adapt.org/
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Users of climate information for hazard mitigation include:

 Policy Users,  Academics / Researchers,  Public Consumer & Learners,  and 
Semi-Technical & Technical Users

analytics.cal-adapt.org/

Co-produced, actionable climate information

50

Attend our 
session 

presentation to 
learn more!

Wednesday @ 
10:15 am
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When to use Cal-Adapt vs. the Analytics Engine
● Interactive maps and tools
● CMIP5 data
● Daily  +  6km resolution

● Detailed data analysis
● CMIP6 data
● Hourly  +  3km resolution

51



Climate 
Data

analytics.cal-adapt.org/
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Downscaled Climate 
Projections: WRF

• Dynamically downscaled from 4 
CMIP6 Global Climate Models using 
WRF model

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

• Hourly, daily, and monthly time 
resolution

• 3km, 9km, and 45km

• 20+ variables: air temperature, 
precipitation, wind speed, humidity, 
etc.
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Downscaled Climate 
Projections: LOCA2

• Hybrid statistically downscaled from 
64 CMIP6 Global Climate Models 
using LOCA approach

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

• Daily and monthly time resolution

• 3km

• 8 variables: air temperature, 
precipitation, wind, humidity, solar 
radiation
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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
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Data selection depends on your question of interest
→ The Analytics Engine provides tools to help assess which model output is 
right for your application



Climate 
Analytics
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Building the Analytics 
Engine

Promoting open, reproducible, and 
scalable science 

Building from Pangeo stack which 
provides: 

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

• Ability to work interactively in 
computing environment 
(JupyterLab)

• Ability to leverage distributed 
parallel computing on cloud 
computing systems (Dask) 

58
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Analytics Tools 

Ways to use the tools

• Interactive panels to customize data 
and visualizations

• Basic climate data processing 
functions and advanced features in a 
custom open-source code library 
(climakitae)

analytics.cal-adapt.org/

5
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Analytics Goals

We want users to understand:

• Fitness for purpose

• Range of possibility
 

• How to approach use-cases

analytics.cal-adapt.org/
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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
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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 
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Extreme Weather Events 
• 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. 
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Warming Levels
• explore_warming.ipynb: Explore the 

concept of Global Warming Levels, 
which can be used to compare possible 
climate outcomes across multiple 
scenarios or model simulations.
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Demo!
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For the month of August 2023 we’re happy to 

extend temporary logins to non-energy 

stakeholders! 

Please email analytics@cal-adapt.org with your 

request.

Check out the 
Analytics Engine!
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Q&A

Does anyone have any questions 

about the Analytics Engine?

analytics@cal-adapt.org

68



analytics.cal-adapt.org/

Thank you for 
your time!

Learn more by visiting our websites!

Cal-Adapt: cal-adapt.org

Analytics Engine: analytics.cal-adapt.org 

Get in touch!

Cal-Adapt: support@cal-adapt.org

Analytics Engine: analytics@cal-adapt.org 

Come check out our Wednesday session! 

“Actionable data & tools to enable 

climate-informed decision-making in California”

Wednesday, August 2nd, 10:15-11:45 AM
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