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CAL-ADAPT

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 Session
● Learn about the Cal-Adapt enterprise (Cal-Adapt website 

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

Fifth Climate Assessment

● Understand how engagement and co-production has 

informed the development of the Analytics Engine 5



The Cal-Adapt 
Enterprise
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cal-adapt.org



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



How is Cal-
Adapt being 

used?
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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

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
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Sierra Nevada Climate Vulnerability Assessment
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Cal-Adapt 
is evolving!
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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



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

DATA
ACCESS

cal-adapt.org



CAL-ADAPT
DATABASE (2.5 PB+)

CAL-ADAPT ENTERPRISE

CLIMATE HISTORICAL

HEAVY USER

FUTURE

GENERAL USER

DATA CATALO
GUE

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



What is being 
developed?
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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

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 

cal-adapt.org



The Analytics 
Engine
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What is 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
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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



Engagement Process
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Co-create the data, 
analytics and 

platform with users, 
collaborators and 

stakeholders

A
co-production 

approach

analytics.cal-adapt.org/
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Co-production process and activities

Key 
informant 
interviews

Workshop Working 
groups

1:1 user 
testing

1:1 key 
stakeholder 
engagement

Guidance 
development

Identify:

Who uses 
climate data

How climate 
data is used

Broaden 
stakeholder 

group

Develop + 
prioritize use-

cases

Develop 
a shared 

problem space

Iterate on 
analytics + 

tools

Hands on 
testing of initial 

analytics + 
tools

Build specific 
tools with key 
stakeholders

Synthesize 
learnings 

Develop 
guidance 

climate data 
use



Users of climate information for climate adaptation include:

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

analytics.cal-adapt.org/

Stakeholder map + interviews



Renewable energy planning05
Incorporate climate data into solar, wind, and 
hydroelectric planning

Wildfire planning04 Inform long range prevention and management 

Distribution of extreme events03 Understand timing and location of extreme events to 
connect with health impacts, agricultural yields, etc.

Hourly time series02 Input climate information into impact or 
management models

Threshold-based tools01 Identify vulnerable assets, areas, and communities

Initial priorities:

In development:

Use-Cases



Credibility of climate data02 Assess data credibility and learn which data to use to 
address a specific problem

Uncertainty of climate data01
Understand climate model uncertainty and natural 
variability of the climate system

Cross-cutting issues
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Notebook development

● What specific applications would use 
use this tool to address? 

● How do you currently do these analyses 
at your agency?

● What variables, resolutions, temporal 
and spatial scales of data are required?

● What data platform features are 
required?

● How do you want to output the data?
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Notebook development
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Lack of data

● Hourly data

● Granular spatial data

● Data on application-
relevant metrics

● Translating climate 
data into impact 
metrics

● Cascading and 
compounding events

Accessing and working 
with available 

projections

● Downloading large 
data

● Computing power

● Cleaning and 
aggregating data

Appropriateness of 
approach for different 

contexts

● RCP 8.5 for all 
decisions? Median vs 
90th percentile of 
models? 

● Sampling variability? 

● How to compute delta?

● To what extent do 
results differ if 
approaches change?

Systematic review of data
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Current engagement

1:1 key stakeholder engagement
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Develop guidance on best practices 
for using climate data

Current engagement

1:1 key stakeholder engagement



How You Can 
Benefit from the 
Analytics Engine
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Analytics Engine 
Benefits

The Cal-Adapt Analytics Engine

1. Reputable, sanctioned climate data localized for California

2. Scientifically rigorous (but approachable) analytical tools

3. Computational resources to assess vulnerability and plan
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Analytics Engine 
Benefits

What data will be included?
Users Expect:
● Rigorous, scientifically sound
● Sanctioned
● Appropriate for California

We Require:
● Open, peer-reviewed and reproducible
● Rigorous metadata and documentation
● Consistent with state guidelines for climate data use
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Analytics Engine 
Benefits

Overview of data sources
Foundational climate data for California’s Fifth Climate Assessment
● Localized climate projections
● Historical observations

Derived products:
● Wildfire projections
● Renewable energy potential
● Hydrological modeling
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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.

44

Source: Stefan Rahimi, UCLA
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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

45
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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

46
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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
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Analytics Engine 
Benefits

Challenges

1. Types of Downscaling

2. Bias Correction

3. How fine scale?

4. What time points?

5. Massive datasets

6. Difficult to use formats
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Analytics Engine 
Benefits

What’s In the Analytics Engine

1. Data Catalogue

2. Climate functions

3. Notebooks for analysis
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Analytics Engine 
Benefits

Data Catalogue
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Analytics Engine 
Benefits

Climate Functions

Prebuilt functions which can be called through the ClimakitAE library
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Analytics Engine 
Benefits

Jupyter 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



Getting Started 
with the Analytics 

Engine
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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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Getting Started with the 
Analytics Engine
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What’s in 
Development?
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Analytics Engine Developments

Guidance and Help

● Convey appropriate use guidelines for 
climate data

● Help finding the subset of projections 
right for you
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Analytics Engine Developments

More Data!
Coming soon:

● Wildfire Projections

● Renewable Generation Profiles

● Three Hydrological Models

● Historical Weather Observations

● Potentially Additional Contributed Research Data
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Analytics Engine Developments

New Tools and Capabilities

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

● Wildfire indices: derived proxies of wildfire risk from 

climate model data
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Analytics Engine Developments

User Contributions

Co-Generation

● Capacity to benefit less resourced groups

First examples of Cogeneration:

● Department of Water Resources methods

● Derived data



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!

68
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Q&A Session

Let’s jump into a panel Q&A session 

with our speakers!
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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

http://cal-adapt.org
https://analytics.cal-adapt.org/
mailto:support@cal-adapt.org
mailto:analytics@cal-adapt.org

