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Overview

e Overview of EPIC’s community support & data management work
Website Resources

Documentation (User Guides and wikis)

GitHub Discussions

Data Buckets & Other Data Management Tools

Testing Resources

Releases

e Q&A (time-permitting)
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EPIC Community Portal (epic.noaa.gov

e Several Relevant Pages:

©)

©)
©)
©)

Get Support

Get Code
Technical FAQs
Tutorials

e Get Supportincludes links to:
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GitHub Discussions Q&A
GitHub wikis
GitHub Issues

Feature requests
EPIC Email

Code + Support

User Support

Contact Us
Each Unified Forecast System (UFS) application, model, or component has its own
code repository on GitHub, and each repository includes a wiki, question forums, Don’t know where to begin? Contact us on
and bug reporting. EPIC provides user support for many UFS repositories. Check out the ufs-community GitHub Discussions or
our GitHub Registration and Posting_Guidelines to get started on GitHub, or learn by email and we will point you in the right

more below about the repositories we support!

Request New Feature

Ask a Question

Post a question in GitHub forums
under Q&A

UFS Community
UFES Weather Model

Short-Range Weather Application

Land DA System

Unified Workflow Tools

direction!

Developer Resources Report a Bug
Visit GitHub wikis to learn about Report a bug in the code or request a
developer resources feature
UFS Weather Model UFS Weather Model
Short-Range Weather Application Short-Range Weather Application
Land DA System Land DA System
Unified Workflow Tools Unified Workflow Tools
Unified Post Processor Unified Post Processor
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https://epic.noaa.gov/get-support/
https://epic.noaa.gov/get-code/
https://epic.noaa.gov/technical-faqs/
https://epic.noaa.gov/tutorials/
https://epic.noaa.gov/get-support/

The Get Code page links to EPIC’s
supported repositories:

The Short-Range Weather Application
The UFS Weather Model (WM)

The Land Data (DA) Assimilation
System

The Unified Post Processor

Unified Workflow Tools

Stochastic Physics

Al (preliminary)

EPIC Community Portal (epic.noaa.gov) con

@ Earth Prediction Innovation Center éw@ Unified Forecast System

Get Code W' Get Support v

Get Code

Short-Range Weather (SRW) Application

Unified Post Processor (UPP)

Unified Workflow (UW) Tools

News & Events v About EPIC v

re code, user support, documentation, and developer info for each Unified Forecast System (UFS) application, model, or component.

UFS Weather Model (WM)

(DA) System

Stochastic Physics

https://epic.noaa.gov/


https://epic.noaa.gov/get-code/

Each Get Code page has:

e Asidebar for easy navigation to

external resources

e Atopbartojump toinformation of

interest on the page.

Land Data Assimilation (DA) System

On This Page:

Getting Started  Documentation & User Support  Developer Support  Releases
Other Links

Welcome

The Unified Forecast System (UFS) is a ity-based, coupled, ive Earth modeling
system. NOAA's operational model suite for numerical weather prediction (NWP) is quickly transitioning to
the UFS from a number of different modeling systems. The UFS enables research, development, and
contribution opportunities within the broader Weather Enterprise (including government, industry, and
academia). For more information about the UFS, visit the UFS Portal

Description

The UFS includes multiple that support different forecast durations and spatial domains. The
standard UFS Land Data Assimilation (DA) System configuration is based on the Noah Multi-Physics
(Noah-MP) land surface model (LSM) used in the UFS Weather Model (WM). The provided sample

case uses a coupled configuration with the Noah-MP land component, the data atmosphere (DATM)
component, and GSWP3 atmospheric forcing data. The Land DA framework uses the Joint Effort for Data
assimilation Integration (JEDI) system, which includes the Object-Oriented Prediction System (OOPS) for
the data assimilation algorithm, the Interface for Observation Data Access (IODA) for observation

formatting and processing, and the Unified Forward Operator (UFO) for comparing model forecasts and
observations.

The coupled Noah-MP/DATM Land DA configuration for the v2.0.0 release runs with the GSWP3
atmospheric forcing files introduced through the Community Data Models for Earth Prediction Systems
(CDEPS). Key state variables simulated by the UFS WM Noah-MP component model include soil moisture

https://epic.noaa.gov/

Get Started with the Land DA
System

GitHub Code

Supported

Resources
Guide

um
nd DA wiki
hnical FAC

Tutorial

Public Release Code

v2.0.0 (latest)

For Developers




# UFS Short-Range Weather App
User's Guide

* User's Guide

D 0 c u m e n t a t i O n SRIC UFS Short-Range Weather (SRW) App Documentation (develop)

o 1. Background Information

= 1.1. Introduction
= 1.2 Technical Overview
= 1.3. SRW Application Components

Each supported repository contains a

User’s Guide:
e The Short-Range Weather Application
e The UFS Weather Model
e Theland Data Assimilation System
e The Unified Post Processor
o User’s Guide
o Technical Documentation

Unified Workflow Tools (GSL-managed)

o 2. Building, Running, and Testing the SRW App

= 2.1. Quick Start Guide
22 C iner-Based Quick Start Guide

= 2.3, Building the SRW App

= 24.R g the SRW App

= 2.5, Testing the SRW App

= 2.6, Tutorials

= 2.7. METplus Verification Sample Cases

= 2.8. Air Quality Modeling (SRW-AQM)

= 2.9. SRW Smoke & Dust (SRW-SD) Features

= 2.10. Community Fire Behavior Module (UFS FIRE)

o 3. Customizing the Workflow

= 3.1, Workflow Parameters: Configuring the Workflow in config.yaml and config_defaults.yanl
= 3.2, Input and Output Files
= 3.3. Limited Area Model (LAM) Grids: Predefined and User-
= 3.4. Defining an SRW App Workflow

S| Read theDocs

Switch versions using the caret at the bottom left.
e NOTE: Switch versions from documentation
homepage to avoid 404 not found errors.

release-public-v2.2.0 | release-public-v2.1.0

release-public-v2 develop

{
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https://ufs-srweather-app.readthedocs.io/en/develop/
https://ufs-weather-model.readthedocs.io/en/develop/
https://land-da-workflow.readthedocs.io/en/develop/
https://upp.readthedocs.io/en/develop/
https://noaa-emc.github.io/UPP/
https://uwtools.readthedocs.io/en/main/

= O NOAA-EMC / UPP Q arch

Wi ki <> Code (O Issues 31 1 Pullrequests 3 ) Discussions () Actions [ Projects 1 [0 wiki @ Security |~ Insights

Home ear | (R

Gillian Petro edited this

Each supported repository contains a RSN eV s
GitHub Wiki: 1::::":::2 = O ufs-community / land-DA_workflow Q a .

o . EECEEED <> Code (O lssues (1 19 Pullrequests U Discussions () Actions [ Projects 1 0 wiki @ Security
[ The Short-Range Weather ADD“Cat|On This wikiis a §
Getting ! ome edit [[New page
The U FS Weat h e r M Od e | Gillian Petro edited this page on May 16 - 24 revisions

Please see tl

The Land Data Assimilation System Building \Welcome to the UFS Offline Land Data
The Unified Post Processor

Docume This repository contains the model code and external links needed to build the UFS offline  fome
U n iﬁ ed WO r kﬂ OW Too | S o ——— L:nd DpA Systrt:m. The sysrem in:luldesda us:r-friendl; I\A/:rkflowd(l:nd—;AEv;kaljovf) t:;t » Developer Information

combines the Noah-MP land surface model (LSM) with data assimilation capabilities.

reaseseett Agsimilation (DA) System Wiki!

learning mat .
9 » Documentation and User Sup...

Wikis generally contain sections for: R iReets B

. The Getting Started page contains information on supported systems and data locations. It
[ ) G ett | n g St a rted also points users to instructions for building and running the Land DA System. o oo didoras

Documentation and User Support

e Documentation & User Support

The Documentation and User Support page provides links to the User's Guide, https://github. com/ufs-comm | (&J

. D eve | O p e rS technical/scientific documentation, Q&A forums, and learning materials.

Developer Information

@ ' S "~ https://epic.noaa.gov/
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https://github.com/ufs-community/ufs-srweather-app/wiki
https://github.com/ufs-community/ufs-weather-model/wiki
https://github.com/ufs-community/land-DA_workflow/wiki
https://github.com/NOAA-EMC/UPP/wiki
https://github.com/ufs-community/uwtools/wiki

GitHub Discussions

Post Questions on GitHub
Discussions:
e General/Miscellaneous Questions
e The Short-Range Weather
Application
e The UFSWeather Model
e Theland Data Assimilation
System
e The Unified Post Processor
e Unified Workflow Tools

Submit feature/enhancement

requests:
e Postinthe ufs-community
Enhancement category.

e Postinthe “Enhancement”
category for the relevant
repository.

e Email us! support.epic@noaa.gov

https://epic.noaa.gov/



https://github.com/orgs/ufs-community/discussions/categories/q-a
https://github.com/ufs-community/ufs-srweather-app/discussions/categories/q-a
https://github.com/ufs-community/ufs-srweather-app/discussions/categories/q-a
https://github.com/ufs-community/ufs-weather-model/discussions/categories/q-a
https://github.com/ufs-community/land-DA_workflow/discussions/categories/q-a
https://github.com/ufs-community/land-DA_workflow/discussions/categories/q-a
https://github.com/NOAA-EMC/UPP/discussions/categories/q-a
https://github.com/ufs-community/uwtools/discussions/categories/q-a
https://github.com/orgs/ufs-community/discussions/categories/enhancement
https://github.com/orgs/ufs-community/discussions/categories/enhancement
mailto:support.epic@noaa.gov

N AN ERY SR NN =
BN S E . S weE e AEmEEE=T

Data Buckets

EPIC currently manages data for the SRW App, the Land DA System, and the
UFS WM regression tests (RTs).

Application releases include data for sample cases:
e SRW App Data Bucket
e |and DA Data Bucket

The WM provides regression test data for the last 60 days of develop branch

code:
e Weather Model Regression Test Data Bucket

%
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https://registry.opendata.aws/noaa-ufs-shortrangeweather/
https://registry.opendata.aws/noaa-ufs-land-da/
https://registry.opendata.aws/noaa-ufs-regtests/

Data Buckets

EPIC collaborates with the AI4ANWP group on Al initiatives and uses related data,
available on the cloud here:

e Microsoft Azure: CONUS404
e Google Cloud (GCP): GEFS v13 Replay
e Google Cloud (GCP): ERAS

«\
)
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https://planetarycomputer.microsoft.com/dataset/conus404#overview
https://console.cloud.google.com/storage/browser/noaa-ufs-gefsv13replay;tab=objects?rapt=AEjHL4PJ-S5enD7Dql68v-i7E9XmWLCha1kwdzIfwZU4fKmrVPLfS8mXBMQ1aagcJqKIlZFuQ5wk0w6bz7UAGMoHl_jWE9iYIdA2vEuUJrCHirTcr0Z4Q_Y&prefix=&forceOnObjectsSortingFiltering=false
https://console.cloud.google.com/storage/browser/gcp-public-data-arco-era5;tab=objects?_ga=2.243767683.787480439.1724264990-889588680.1718908932&prefix=&forceOnObjectsSortingFiltering=false

S A — . SIANVERY
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Data Management Tools

Tools to maintain data buckets up-to-date:

e UFS Data Tracking, Migration, & Maintenance Bot EPIC Health Dashboard

o Robotic Process Automation tool for data migration & management of UFS
WM RT data

e Multi-thread data uploader applications for WM, SRW, Land DA

o Partitions large files into chunks to assist in improving upload performance
to cloud storage

EPIC Health Dashboard
e Main tab: Status of nightly builds for spack-stack, UFS WM, SRW App, Land DA
e CI/CD Artifacts Tab — View log files from Jenkins pipeline tests.

4
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https://noaa-epic-dashboard.s3.amazonaws.com/index.html
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Data Management Tools (cont’d)

e UFS Data Mapping tool to support data ingestion
o Maps each set of UFS data files into its associated categories: UFS
application-to-physics suite build, UFS component, regression test, file format,
test type, applicable compiler, file size, hierarchy, source location, etc.
e UFS Data Analytics tool
o Continual use for analyzing data as development advances for the UFS WM
e UFSWM RT Log Extraction application
o Extracts, parses & summarizes test performance metrics featured within each
RDHPCS UFS WM RT log files into visual plots.
o Successfully transferred log information into visual plots

4
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Data Management - Future

Continue collaborating with EPIC and external teams to meet data needs:

e SRW:
o Add AQM datato SRW App data bucket
o Collaborate w/stakeholders to determine which SRW smoke & dust (SD) and Fire
data would be beneficial to add

e Global:

o Create anew data bucket
o Adddata currently staged on the cloud to this bucket

e Coastal: Continue to collaborate w/Coastal team to meet data needs

Work on placing ICs and model outputs in data buckets for different model
resolutions.

4
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Testl ng Resources Sg;ﬁgeflff Regression & WE2E Tests
testing A
Current Testing Frameworks: Integration &
e Weather Model Regressions Tests Gesptancale

e SRW App Workflow End-to-End (WEZ2E) Tests
e Land DA System CTest functionality

Pros:
e Ensures that major functionality continues to work
e Provides sample test cases for users

Cost

Cons:
e |mbalance: Little to no component-level testing or integration testing

e Current testing is expensive

. 14
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Documentation Testing

SRW App
e Documentation builds for each PR

e Automated GitHub Actions testing
to ensure technical documentation

is up-to-date

UPP
e WARN_AS_ERROR = YES in UPP

technical documentation (Doxygen)

[develo
n CEER Michaell

o

At least 2 approving review e required by revie

v/ 1approval

A 19 pending reviewers

v All checks have passed

successful checks

v o Doc Tests [/ doc_tests (pull_request) S
6 Python Tests / srw_tests (pull_request)

v docs/readthedocs.org:ufs-srweather-app — Rea

15
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Releases

Most Recent Public Releases:
e Land DA v2.0.0 (Oct.2024)
e SRW Appv2.2.0(Oct.2023) (v3.0.0 planned for spring 2025)
e uwtoolsv2.5.1 (Dec.2024)

Capability Announcements:
e UFSWM Hierarchical System Development (HSD) cases (Nov. 2024)
o ldealized test cases for academic audience: baroclinic wave case, July 2020
CAPE case
e SRW App Smoke & Dust features (Dec. 2024)

Planned:
e SRWAppv3.0.0
e Global Workflow Prototype

4
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https://github.com/ufs-community/land-DA_workflow/releases/tag/v2.0.0
https://github.com/ufs-community/ufs-srweather-app/releases/tag/ufs-srw-v2.2.0
https://github.com/ufs-community/uwtools/releases
https://ufs-weather-model.readthedocs.io/en/latest/HSD.html
https://ufs-srweather-app.readthedocs.io/en/latest/UsersGuide/BuildingRunningTesting/SRW-SD.html

Challenges

e Testing Resources
o HPC allocation
o Testing infrastructure — Inverted pyramid
e External SME access
e Repository ownership / knowledge transfer
e Codingstandards

«\
)
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