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CAL-ADAPT
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 Cadlifornia 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 Session S
‘ ANALYTICS

Learn about the Cal-Adapt enterprise (Cal-Adapt website I' d i_ ENGI NE
caladap

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




The Cal-Adapt
Enterprise



Cal-Adapt.org
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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.

60 oy ° 00 -

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



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.



CALIFORNIA'S FOURTH
CLIMATE*CHANGE{

ASSESSMEN

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.

Define
Assess Adaptation
Vulnerability Framework &
Strategies

Explore, Implement,

Define, and & %, Monitor,
Initiate (o) Evaluate,
& Adjust

California Public
Utilities Commission

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.

CA Nature 30x30
Climate Explorer

Climate Explorer User Guide
o rtrodicos haglmatd




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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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

CHANGE IN NUMBER OF WARM NIGHTS A YEAR 2070-2099

Average Increase in Days

Change Across the Average Change
Subregion Subregion Across the Subregion
Subregions Include Diverse Average Includes Diverse
Topographic Changes Topographic Changes
£ Willincrease 3-92 On average will increase 57
North Sierra
days a year days ayear
North Central Willincrease 1-92 On average will increase 58
Sierra days a year days ayear

Central Sierra

East Sierra

South Central
Sierra

South Sierra

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

Willincrease 1-91
days a year

Willincrease 0-86
days a year

Willincrease 1-89
days a year

Willincrease 0-86
days a year

On average will increase 56
days a year

On average will increase 28
days a year

On average will increase 58
days a year

On average will increase 34
days a year

County Average Includes Diverse
Topographic Changes

Alpine 56.9
Amador 59.2
Butte 51.6
Calaveras 66.1
El Dorado 58.2
Fresno 317
Inyo 283
Kern 313
Lassen 62.8
7Ma7dera 445
Mariposa 56.3
Modoc 64.7
Mono 58.4
Nevada 58.5
Placer 518
Plumas 64.5
Shasta 36.3
Sierra 55.7
Tehama 54.5
Tulare 36.0
Tuolumne 55.3
Yuba 54.1

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

under RCP 8.5 Emissions
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Sierra Nevada Climate Vulnerability Assessment
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Cal-Adapt
Is evolving!



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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Expanded Cal-Adapt Enterprise

T

Projections

SI0/UCSD and UCLA are
generating the next
generation climate
projections. (EPC-20-006)

Historical Products

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

T

Future Climate Research

5th Assessment and
other future research
work.

Cal-Adapt: Analytics Engine

o

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)




GENERAL USER HEAVY USER
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CAL-ADAPT ENTERPRISE
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WEEE Historical
PIR-19-006 PIR-19-007
iecti caladapt
Projections
EPC-20-006

¥

amazon
~

CAL-ADAPT ™ —
DATABASE (2.5 PB+)

CLIMATE HISTORICAL -
FUTURE

Visualize & Download
Direct Grab
JUPYTER =) | YOUR CODE

=) HUB
"~ Jupyterhub = | OUR CODE
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What is being

developed?




HEAVY USER GENERAL USER

5— Kr’iA:f\?Tl CS
WB. ENGINE
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caladapt

11 1

CAL-ADAPT
DATABASE

Cal-Adapt Web Application

3.0

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)

21



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
GCMs, ensembles, etc.

Tool Launch and
Webinar

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



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



The Analytics
Engine

24



— Cal-Adapt:

ANALYTICS
ﬁ‘IGINE What is the

"“ Analytics Engine?




How does the Analytics Engine work?

AWS Cloud
Computing

Notebooks
and code

Climate data
for California



When to use Cal-Adapt vs. the Analytics Engine

caladapt iy

caladapt

Maps of Projected Change

Change in Temperature (*F)

Change units: @) Metric

Select boundary: _None

Selectmapuiew: [ | SINGLE [ §] swiPe

Download:

© AeourTHETOOL

Interactive maps and tools
CMIP5 data
Daily + 6km resolution

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

ABSOLUTE VALUES CHANGE FROM HISTORICAL BASELINE

<« (6] O B https

0.

TIMESERIES_EXAMPLE.IPYNB

]

-
O Anotebook to demonstrate the
usage of the timeseries toolkit.

Vit This time we'll also load the
timeseries tools with their own
abbreviation for convenience.

You will want to choose

"Append historical" and

» "Area average" if your
intention is to work with the

timeseries tools.

For the timeseries 'explore’
function, we first need to load
the dataset, so that the
subsequent operations will be
speedy.

Now the main timeseries
functionality.

Preview various transforms
on the data in real time:
And then output whatever
the current state is to
another variable:

And then export i:

3 @ NoKernel | Idle

Simple 0

8-/ B + X O 0O » m C » Code v B

[

e Detailed data analysis
e CMIP6 data

e Hourly + 3km resolution

File Edit View Run Kemel Tabs Settings Help

app = ck.Application()

app. select()

Timescale

monthly

559 3.7.0

Time slice: 1971 .. 2070 —
saes o
o

1950 2000 2050 2100
Historical Reconstruction
Historical Climate
[ SSP 2-4.5 - Middle of the Road
[ SSP 3-7.0 - Business as Usual
[JSSP 5-85 - Bum it All

Variable
2m Air Temperature v

45km 9km

[ Area average {8 Append historical

LocSelectorArea
Area subset

states

Latitude: 32.50 .. 42

Longitude: -125.50 .. 114

Cached area
CA v
my_data = app. retrieve()

Menm: 973.55 / 4096.00 MB Mode: Command &

Ln1, Col1

al-adapt.org/u nson@ucla.eduflab/t example.ipy Gl )
[ timeseries_example.ipynb X
=] Python 3 (ipykernel) O &

timeseries_example.ipynb
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A
co-production
approach

Co-create the data,
analytics and
platform with users,
collaborators and
stakeholders

analytics.cal-adapt.org/

Collaborators &
stakeholders

Energy and
Climate
consultants

loUs, other
utilities, CCAs

Climate

S Data platform
cec Scientists developers Climate
Researchers
“ Hydrologists Project Team
Stakeholders

Social Sci. & impacted b
Engagement Energy sector p y

data use
Experts experts

Other Climate

Climate data Data Users

analysts

Other State
Agencies

%

Community
orgs, EJ orgs

Local or federal Other sectoral
agencies practitioners

Collaborators &
stakeholders



Co-production process and activities

v

Key
informant Workshop
interviews

1:1 key

stakeholder Guidance

development

1:1 user
testing

Working

groups engagement

___________________

|dentify: Broaden Develop i Synthesize
stakeholder a shared Hands on . o learnings
i Who uses v group 1 problem space ' | . ... . ' 1 Build specific | .
: . o P i ! testing of initial | . Lo :
. climatedata | b ro . 1 toolswithkey . | Develop .
. ro ro 11 analytics+ ! ro i :
! o Develop + L Iterate on o tools L stakeholders o guidance :
i Howclimate ! i prioritizeuse- ! | analytics+ | Lo t 1 climate data !
, dataisused | cases tools use



Stakeholder map + interviews

e

Users of climate information for climate adaptation include:

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



Use-Cases

Initial priorities:

Threshold-based tools

Hourly time series

Distribution of extreme events

In development:

Wildfire planning

Renewable energy planning

|dentify vulnerable assets, areas, and communities

Input climate information into impact or
management models

Understand timing and location of extreme events to

connect with health impacts, agricultural yields, etc.

Inform long range prevention and management

Incorporate climate data into solar, wind, and
hydroelectric planning



Cross-cutting issues

Understand climate model uncertainty and natural

Uncertainty of climate data L :
variability of the climate system

Assess data credibility and learn which data to use to
address a specific problem

Credibility of climate data




Notebook development

Group discussion 2: Stakeholder feedback on the Threshold Tools
notebook

Definitions refresher

Return period: estimates the average time between extreme events of a certain value. This
is sometimes worded as a “1 in x years" event.

Return value: refers to a value or intensity (of temperature, precipitation, or another variable)
that would be expected to be exceeded once every return period, or a 1-in-X year event.
Effectively it is the inverse of the return period. Instead of wondering how often an extreme
heat event will occur, we are instead considering what an extreme temperature event would
look like once in any given time period.

Guiding questions
1. What specific applications would you use a 1-in-X year threshold event result for?
a. What applications would you use a return period for, for a selected return value?

[e.g. how frequently an extreme event of x-degrees temperature or x-inches rainfall
could occur]

Calculate return period for a selected return value

Use-Case Example: A electric uility

historicaily (during the 1980-2010

Visuakze return period

Return Period For A Occurrence Of A 45 Value Event (Gev Distribution)

1

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?



Notebook development

Cal-Adapt Analytics Engine
WORKING GROUP 3 - June 23, 2022
State Agency - Drainage design, sizing based on historical data. | will be interested about the overall

distribution. Let's say what is the distribution of a 3-day 100-year duration event. It will
for economic analysis. It is a back and forth exercise. | am trying to find a figure...

100Yr, 1Day, Annual Max

Figure 4: Normal probability disrbution function of the 100-year return period 1-day extreme
precipitation representative of 10 General Circulation Model with 2 Representative
Concentration Pathways. The green dot represents the historical data, the biue dots represent
the mid-cantury projection, and the red dots represent the late-cantury projecton.

Table 3. 100-year retum period event with a 1-day duration for the mid- and late-century
precipitation projection and multiple probabilities ranging from 50% to 98% and their

feycorrasponding percentage change from hislorical data.
*[ Mistortc Data (1960-10-01:1990-09-30): Precipitation = 2.20inch
Mid-Century Late-Century
{(2034-10-01:2064-09-30) (2069-10-01:2099-09-30)
_— Precipliatie | percentage Change | Precipitstion | Percentsge Change
from Historic (inch) from Historle
(incn)

S0%. 2.7 2% 29 32%
o X3 0 3D T
0% 29 1% 32 s
% 30 3% 33 BEy
S0 32 5% 36 6%
I3 £E] T 37 7o

10U - We use these esti mostly for t-specific analyses. For le, if we know an asset

class is sensitive to 110 degree heat, we can prioritize where we want to further study our system. It
is also helpful to look at which regions change the most for this type of analysis.

Research Organization - Knowing the return period for a specific value is helpful, but it would also be
helpful to know the return period for a specific vanable for a particular duration. For example, how
often would you expect to see for 3 days? 5 days, etc.?
- | see a similar comment from SCE above. The ablllty to specify the temporal duration would
be a valuable functionality.

State Agency - Not using this functionality at this time

10U - For asset thresholds and building standards, understanding how often an asset will be
exposed to a certain hazard or level of hazard is very helpful for system planning

Consultant - We would use it to convert to load or grid events for the purpose of reliability planning.




Notebook development

[% thresholds_optimized.ipynt X | [A select_to_export.ipynb X | [ timeseries_example.ipynb ® | [® threshold_tools_example.ip X
B+ XB [ » m C » Code v B Python 3 (ipykernel) O %%

Preview various transforms on the data in real time:

l [13]: timeseries.explore()

[131: Difference from a historical mean Extremes
Reference range: 01 Jan 1980 .. 31 Dec 2012 None ¥
Resample window: 1 Resample period
Remove seasonal cycle
o years v
Smoothing
i Percentile: 0
running mean v

Num timesteps: 19

fﬂ Disaggregate into four seasons

scenario: Historical + SSP 2-4.5 -- Middle of the Road

£ 3]
s 1 | o
S ]
E L] o
.S ] simulation
< 4
< 2 —
S 17 cesm2
;&, ] — cnrm-esm2-1
g, 0] ~— ec-earth3-veg 'S,
§ — fgoals-g3

-1+ —— mpi-esm1-2-Ir

E t t t t t t
2000 2020 2040 2060 2080 2100

time




Systematic review of data ‘

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

e Downloading large
data

e Computing power

e Cleaning and
aggregating data

Appropriateness of
approach for different
contexts

e RCP 8.5 forall
decisions? Median vs
90th percentile of
models?

e Sampling variability?
e How to compute delta?
e To what extent do

results differ if
approaches change?




Current engagement

@ 1:1 key stakeholder engagement

analytics.cal-adapt.org/



Current engagement

Develop guidance on best practices
for using climate data
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How You Can
Benefit from the
Analytics Engine



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



Analytics Engine
Benefits

What data will be included?

Users Expect:

e Rigorous, scientifically sound
e Sanctioned
e Appropriate for California

We Require:

e Open, peer-reviewed and reproducible
e Rigorous metadata and documentation
e Consistent with state guidelines for climate data use



Analytics Engine
Benefits

Overview of data sources

Foundational climate data for California’s Fifth Climate Assessment

e Localized climate projections
e Historical observations

Derived products:

e Wildfire projections
e Renewable energy potential
e Hydrological modeling



Downscaled CIimCIte Dynamically downscaled from 4

o o . CMIP6 Global Climate Models using
e "fm‘"‘"s —— 1@ Shared Socioeconomic Pathways 2-
. s i 4.5,3-7.0,5-8.5
ey i\
S S
50°N // <;km Hourly, da”y, and m0nth|y t|me
il N \ Seee resolution
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20°N "% N e wﬂﬁ
o \85/ \\NL\I\; 20+ variables: air temperature,
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




Downscaled c"mate Hybrid statistically downscaled from

Projections: LOCA2 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
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Not bias corrected: can be used as-is to
examine relative change but not absolute
EIES

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

B ) 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

47
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Analytics Engine
Benefits

Challenges

1. Types of Downscaling
Bias Correction
How fine scale?
What time points?
Massive datasets

Difficult to use formats



1.

2.

3.

Analytics Engine

Benefits

What's In the Analytics Engine

Data Catalogue

Climate functions

Notebooks for analysi:

{> Code

Analytics Engine Data Catalog

= O cal-adapt / climakitae

@ Issues

3

IV Pull requests

8



Analytics Engine
Benefits

Data Catalogue

Current Analytics Engine Data Catalog

Datasets available to download and analyze through Cal-Adapt: Analytics Engine

Q. wirf, prec, hourly

gy
WRF
WRF
WRF
WRF
WRF
WRF
WRF
WRF
WRF

WRF

Items per page:

Institution

UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science
UCLA Center for
Climate Science

10 v 11-20 of 37 items

* See variable descriptions here

Source

CESM2

CESM2

CESM2

CESM2

CESM2

CESM2

CNRM-
ESM2-1
CNRM-
ESM2-1
CNRM-
ESM2-1
CNRM-
ESM2-1

Experiment
ssp245
ssp370
ssp370
ssp370
ssp585
ssp585
historical
historical
historical

ssp370

Variant

r1i1p1fi
r1i1p1fi
r11i1p1f1
r11i1p1f1
r11i1p1f1
r11i1p1f1
rilp1f2
rilp1f2
rilp1f2

rilp1f2

Frequency
Hourly
Hourly
Hourly
Hourly
Hourly
Hourly
Hourly
Hourly
Hourly

Hourly

Variable*

prec

prec

prec

prec

prec

prec

prec

prec

prec

prec

Resolution
9-km (d02)
45-km (d01)
9-km (d02)
3-km (d03)
45-km (d01)
9-km (d02)
45-km (d01)
9-km (d02)
3-km (d03)

45-km (d01)

Path

s3://cadcat/wrf/ucla/cesm2/ssp245
/1hr/prec/d02/

s3://cadcat/wrf/ucla/cesm2/ssp370
/1hr/prec/d01/
s3://cadcat/wrf/ucla/cesm2/ssp370
/1hr/prec/d02/

s3://cadcat/wrf/ucla/cesm?2/ssp370
/1hr/prec/d03/

s3://cadcat/wrf/ucla/cesm2/ssp585
/1hr/prec/d01/

s3://cadcat/wrf/ucla/cesm2/ssp585
/1hr/prec/d02/

s3://cadcat/wrf/ucla/cnrm-esm2-1
/historical/1hr/prec/d01/

s3://cadcat/wrf/ucla/cnrm-esm2-1
/historical/Thr/prec/d02/

s3://cadcat/wrf/ucla/cnrm-esm2-1
/historical/1hr/prec/d03/

s3://cadcat/wrf/ucla/cnrm-esm2-1
/ssp370/1hr/prec/d01/

2 v of 4 pages <«



Day of Year

Analytics Engine
Benefits

Climate Functions

Prebuilt functions which can be called through the ClimakitAE library

Average Meteorological Year: Los Angeles Coun Average Meteorological Year: Los Angeles County .
Abso,ﬂte HistoricalgBaseline 9 vy Difference between Warming Level Future at 2°C and Historical Baseline
Dec-01 Dec-01 + — ——
=
Oct-01 0Oct-01 - — ——
5 = — = _In
Aug-01 § Aug-01 == — ———— — :**_:; 2
5 — —
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Analytics Engine
Benefits

Jupyter Notebooks

e Uncertainty tools: understand sources of ST P .

uncertainty in using climate data Direction Vae it A Temperatur a 2 events shove 297K
e Threshold tools: explore extreme events i %) L2 =) | BB
e Warming levels: apply global warming e oo e
level framework to analyze regional : =) = -
res po nses Show me a timeseries of the number of occurences every ... . :§
4 : year v £ 4000
Coming soon iniseitihiguret -l f
e Typical meteorological years: create time ~ cur i I D
series of hourly annual data representing w 2 o ’ e e
'typical' Conditions After aggregation, I'm interested in occurances that last for . . . :
e Model selection tool: evaluate model skill D e v —

and select the right models for your study Smoothing
needs —

None .4
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Getting Started with the
Analytics Engine

Variable:
Air Temperature at 2m v
Temperature of the air 2m above Earth's surface. This is the qe®
measure of air temperature used for most modeling
applications.
Historical Data: Variable Units: .
Estimates of recent historical climatic 7
° ° @K
° i
- getting_started.ipynb: ~
- Historical Climate O degF

Introduction to retrieving,

Future Model Data:

i 1 1 H Shared Socioeconomic Pathways ® mgnthly none v
VI S u a I I ZI n g ) a n d eX p O rt I n g (SSPs) represent different global 7 \22%
M . emissions scenarios e y Location selection
climate data using python = coco s womowsns  cucwmn

() SSP 2-4.5 -- Middle of the Road O3km

and the Analytics Engine Ssuy

Latitude: 32.50 .. 42
Longitude: -125.50 .. -114

Compute an area average across

grid cells within your selected
Historical i
— reglon?

1950 2000 2050 2100 O Yes @ No

1980 .. 2015
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Z Jupyterhub

Sign in with AWS Cognito
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<« C QO B &= httpsy/hub.cal-adapt.org/hub/spawn-pendi N @« © @ i & @ O O =

: Jjupyter hub Home  Token owen@eaglerockanalytics.com | ® Logout

Your server is starting up.

You will be redirected automatically when it's ready for you.

2023-07-28T21:39:57Z [Normal] Started container notebook

Event log
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File Edit View Run Kernel Git Tabs Settings Help
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Q cae-notebooks

B / cae-notebooks /

Name -
B8 catalog_a...
BB specific_u...
B work_in_...

L} AE_navig...

« [A] compare._...

™ dfo_annu...
[® dfo_annu...
L} explore_a...
[W] explore_i...
L} explore_...

[®] explore....

(W] getting_st...

[ LICENSE

¥ README....
[® threshold...
[® threshold...
[®] threshold...
[® threshold...
[® threshold...

simple @D

E] Notebook
e p

Python 3
(ipykernel)

Console

Last Modified

a month ago

5 months ago

21 days ago
a month ago panel [7]
15 days ago
8 months ago
9 months ago
a month ago
a month ago

A

a month ago

amonth ago Python 3 Python [conda
a month ago (ipykernel) envinotebook] *
ayear ago
ayearago Other

5 months ago

7 months ago

a month ago —_—
21 days ago

Terminal Text File
15 days ago

0 main  Mem: 539.61 / 6144.00 MB

o2&

A

Python [conda
env:notebook] *

M A

Markdown File Python File
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Show Contextual
Help
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getting_started.ipynb

File Edit

View Run Kernel Git Tabs Settings Help

B+ XTO O » m C » Code v B O st &  Python 3 (ipykernel) O %

simple @D

Getting started with the Analytics Engine (AE) 5

This notebook covers:

1. selecting data to work with
2. retrieving a dataset from the catalog
3. a simple plot to preview the data

4. how to export that data

To execute a given ‘cell' of this notebook, place the cursor in the cell and press the 'play" icon, or simply press shift+enter together. Some cells will take longer to run, and you will see a [*]
to the left of the cell while AE is still working.

Step 0: Setup

This cell imports the python library climakitae, our AE toolkit for climate data analysis, and any other specialized libraries needed for a given notebook.

import panel as pn
pn.extension()

Ipip install -v --upgrade git+https://github.com/cal-adapt/climakitae.git

Using pip 22.2.2 from /srv/conda/envs/notebook/lib/python3.9/site-packages/pip (python 3.9)
Collecting git+https://github.com/cal-adapt/climakitae.git
Cloning https://github.com/cal-adapt/climakitae.git to /tmp/pip-req-build-dbbtilpy
Running command git version

o M3 & ©  main Python 3 (ipykernel) | Idle  Mem: 3.62 / 6.00 GB Mode: Command & Ln 1, Col 1 getting_started.ipynb
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Z  getting_started.ipynb
Fle Edit View Run Kemel Git Tabs Settings Help
) B+ X OO » m C » Code v B O st

[5: : : : .
Choose Data Available with the Cal-Adapt Analytics Engine
]
Data type: Downscaling method:
@ Gridded O Station Dynamical (] Statistical
Variable:
'] Weather station:
Air Temperature at 2m v
Set data type to 'Station’ to see options
0 Temperature of the air 2m above Earth’s surface. This is the
measure of air temperature used for most modeling
applications.
Historical Data: Variable Units: )
Estimates of recent historical climatic " :
» conditions degC
Historical Climate @ degF
[J Historical Reconstruction .
Timescale: Subset the data by.
Future Model Data: © dail A counti .
Shared Socioeconomic Pathways (SSPs) mo:(h\y Counties
represent different global emissions hourly o séldtion
scenarios
i . Los Angeles County v
SSP 3-7.0 -- Business as Usual Madel Geid-Spacing:
[)SSP 2-4.5 -- Middle of the Road 3km Latitude: 32.50 .. 42
SSP 5-8.5 - Burn it All ®9km
545km
Longitude: -125.50 .. <114
Compute an area average across
grid cells within your selected
region?
Yes ® No
Historical SSP 5-8.5
- I
R
1950 2000 2050 2100
1980 .. 2100

Nothing is required to enter these selections, besides moving on to Step 2.

smpe @D o M3 & 4 main Python 3 (ipykernel) | Idle  Mem: 3.73 / 6.00 GB
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= getting_started.ipynb
File Edit View Run Kemel Git Tabs Settings Help
B + XD B » = C » Makdwnv B O sit

(+ will create a new cell, following the currently selected)
Step 2: Retrieve data
Call app.retrieve(), to assign the subset/combo of data specified to a variable name of your choosing, in an xarray DataArray format.

» data_to_use = app.retrieve()

You can preview the data in the retrieved, aggregated dataset when this is complete.

data_to_use

ay 'Air Temperature at 2m’ (scenario: 1, simulation: 1, time: 43808, y: 23, x: 22)

Array Chunk 1
Bytes 84,56 MiB 560MiB 1
Shape (1,1,43808,23,22) (1,1, 3388, 20,22)

Count 56 Graph Layers 40 Chunks

Type float32  numpyndarray

dinate:
time (time)

x ®) >at64
y () float64
simulation (simulation) u26
lakemask ()

landmask )

lat ()

lon ()

Lambert_Confor... ()

scenario (scenario)

¢
variable_id : 2

extended_descri.. Temperature of the air 2m above Earth's surface. This is the measure of air temperature use
d for most modeling applications.

units : degF

data_type Gridded

resolution 9km

frequency daily
location_subset :  Los Angeles County
institution : UCLA
grid_mapping:  Lambert_Conformal

smpe @D 0 M3 ® © main Python3 (ipykemel) |Idle Mem:3.74 /600 GB
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getting_started.ipynb
File Edit View Run Kemel Git Tabs Setiings Help

B+ X T O » & C » Mrkdownv © &t

Step 3: Visualize data
Preview the data before doing further calculations.
app.vieu(dta_to_use)

time: 2098-08-19 00:00:00, scenari
simulation: WRF_CESM2_r11i1p1f1

istorical + SSP 5-8.5 -- Bun

efitude (degroes_norit)
]

5 L]

Air Tomperature af 2m (deg

1195 119 1185 118 175 17
longitude (degrees_east)

The data previewer is also customizable: Check out an example where the display colors and coordinates are modified.

app.view(data_to_use, lat_lon = False, cmap = "viridis")

scenario: Historical + SSP 5-8.5 -- Burn it All, simulation: WRF
time: 1980-09-01 00:00:00

&
. 9000045
2
§ 70
S 850065
8 =
® S
° $
2 | | E|
S 800005 H 50
N 5
g
£
H K
7500845 2
4200046 4150046 41006+ 40500+

X coordinate of projection (metre)

& Python 3 (ipykernel) O
~

time: 2098-08-19 00:00:00
scenario
Historical + SSP 5-8.5 -~ Bum it All ¥

simulation

WRF_CESM2_r1i1pif1 v

scenario
Historical + SSP 5-8.5 -~ Bum it All ¥
simulation

WRF_CESM2_r11i1p11 v

time: 1980-09-01 00:00:00
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getting_started.ipynb
File Edit View Run Kernel Git Tabs Settings Help
B+ XTO©® » m C » Code v ® st #  Python 3 (ipykernel) O %

A

Step 4: Export data "

To export, first pick a format from the dropdown menu.

* We recommend NetCDF, which will work with any number of variables and dimensions in your dataset
e CSV and GeoTIFF can only be used for data arrays with one variable
o CSV works best for up to 2-dimensional data (e.g., lon x lat), and will be compressed and exported with a separate metadata file
o GeoTIFF can accept 3 dimensions total:
= X and Y dimensions are required
= The third dimension is flexible and will be a "band" in the file: time, simulation, or scenario could go here

= Metadata will be accessible as "tags” in the .tif
l [12]: app.export_as() B M™»Vv & F 0

12 FileTypeSelector
Output file format

Pick a file format v
Next, write in the object you wish to export and your desired filename (in single or double quotation marks).

app.export_dataset(data_to_use, 'my_filename')
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Analytics Engine Developments

Guidance and Help

e Convey appropriate use guidelines for
climate data

e Help finding the subset of projections
right for you




Analytics Engine Developments

More Data!

Coming soon:

e Wildfire Projections

e Renewable Generation Profiles
e Three Hydrological Models

e Historical Weather Observations

e Potentially Additional Contributed Research Data



Analytics Engine Developments

New Tools and Capabilities

Coming soon

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

e Model selection tool: evaluate model skill and select the
right models for your study needs

e Wildfire indices: derived proxies of wildfire risk from

climate model data
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User Contributions

Co-Generation

e Capacity to benefit less resourced groups

First examples of Cogeneration:
e Department of Water Resources methods

e Derived data
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