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What CIROH Offers You!

OUTREACH & EDUCATION

* DocuHub, Portal, HydroLearn, Research Paper

HYDROLOGY MODELING

» Community NextGen, NGIAB, Evaluation, Visualization
* Calibration, DataStream, Community FIM

DATA & APPLICATIONS

* Portal, HydroShare, AWS S3, On-Prem Storage

INFRASTRUCTURE

» GitHub, DockerHub, Cloud - AWS, GoogleCloud, 2i2c JupyterHub
» On-premise: Pantarhei, Wukong, OpenStack, NSF ACCESS

© 2025 CIROH Cyberinfrastructure, Products & Services

Community engagement
and educational
resources

Modeling frameworks
for hydrologic
simulations

Data storage and
sharing platforms
for research data

Cloud and on-premises
services and collaboration
tools for development
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Part 1: CIROH
Cyberinfrastructure DevOps
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eeeeeeeeee
to Operations in Hydrology





http://www.youtube.com/watch?v=zE3uFvDCSs4
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evCon IT Support

CIROH DevCon 2025
Infrastructure is

Platform for interactive computing NextGen water modeling

131 attendees 105 NextGen inst.

CIROH 2i2¢ JupyterHub on Google Cloud @ NSF ACCESS JetStream2

AWS Google Cloud BigQuery
@ Cloud infrastructure platform @ Data analytics platform

1 2 200 4 Ready to power

Total Workshops Total Attendees Cloud Platforms water science innovation!

#DevCon2025 #CloudComputing #WaterScience




ﬁow did we get here?

CIROH CYBERINFRASTRUCTURE ROADMAP

Phase 1 Phase 2 Phase 3
Exploration Phase Implementation Agency Support
July 2022 - Feb 2023 Phase 2025 - 2027

+ Local Laptops
» Small UA server
» 2i2c
+ Ad hoc Cloud and HPC

Feb 2023 - Dec 2024

+ Full CIROH Support
» Expanded team capacity
» Dedicated private cloud
+ AWS & Google Account
* On-premise HPC

+ NOAA/JOWP - R20, RFC
* Inter-agency
» Support capacity

CURRENT PHASE

Phase 4

Organizational
Maturity
2027 onwards

» Sustainable operations
« Full maturity

© 2025 CIROH Cyberinfrastructure, Products & Services
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CIROH Cyberinfrastructure (CI
Research Impact

00+ 130

Active Researchers Research Projects

Empowering innovation through collaboration

n AWS On-premise HPC
Active Projects 2 4 Active Projects 2 0

Active Users Active Users

0 Google Cloud Platform m NSF Access

Active Projects 5 0 Active Projects ;
Active Users 1 71 Active Users 2 7



Key P rOj e Ct S U S i n g C I R O H C I S

Few Key Projects using CIROH's CI

NextGen In A Box (NGIAB) CI NWM BigQuery API

UA and Lynker BYU

Research DataStream HydroShare Integration with 2i2c

UA and Lynker Powered by Google Cloud

TEEHR CIROH 2i2c JupyterHub (Prod, Staging)
RTI UA

Tethys Platform WaterNode CIROH 2i2c Workshop Hub

BYU UA UA

@D

UDAeep Learning Modeling and Data Assimilation for NextGen Fl))sauta Assimilation Methods on Standardized Testbed
S:)Nr:lgrs-:cjgf Operational Snow Modeling Elslglti-model Mosaics for Operational Prediction

UMAL for heterogeneous modeling and streamflow prediction FI:ISIb-based Flood Inundation Mapping Framework
SWEML

UA

CIROH CI
Cyberinfrastructure



Other Projects deployed on CIROH AWS %
via Tethys Portal

to Operations in Hydrology

Native Applications /&

Built using

Application Description

Interactive dashboard for hydrological data visualization

Multi-source water data analysis tool

University of lowa's statistical analysis showcase

Snow Water Equivalent visualization platform

GRACE satellite data analysis for groundwater

MODIS satellite snow cover analysis

& ( National Water Model evaluation system

T Access all native apps:




CIROH Cyberinfrastructure DevOps

Key Initiatives

DevCon
2023, 2024, 2025

Various CIROH Projects

Research & Development Initiatives

Education Programs
AW Summer Institute 2024, 2025
REU 2024, 2025

o User Support

e AWS Office Hours
e Slack and Email Support

e DocuHub Monthly Blog
and News Updates
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QROH JupyterHub Images

“ jupyterhub Home Token

Server Options
Small
5GB RAM, 2 CPUs
®
Image [ NextGen National Water Model(NWM) L

SHAP for ML Interpretation

TEVA for Feature Selection

M ed ium LightGBM for Forecast
11GB RAM, 4 CPUs

'e) ML for Hydro Model Outputs
Image

HydroGeoSpatial Modeling

NextGen National Water Model(NWM)

Large

24GB RAM, 8 CPUs

o
Image NextGen National Water Model(NWM)
Huge
52GB RAM, 16 CPUs

(0]

Image NextGen National Water Model(NWM)

4
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Available to
any CIROH
researcher
free)
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DocuHub Products Community Impact learnte g DocuHub  Products Community Impact  Learn v

Blog News Release Notes

CIROH Cyberlinfrastructure

- Selecting a platform
Public Cloud

CIROH Cyberinfrastructure

Click the buttons below to open/close their panels.

> Infrastructure Access Guide T e

On-Premises CIROH Subdomain Request Form

CIROH provides access to both public cloud and on-premises infrastructure to support the research projects of its members and
External Resources >
partners.

Which HPC platform are you planning to use?

CIROH Subdomain Request Form

@® INFO

Please note that CIROH does not manage access to NSF Access services. For information on those, please see NSF Access and its
subpages.

What kind of computing environment are you looking for?

1. docs.ciroh.org

Hydroshare is a collaborative, general-purpose repository for data, models, and other research products.

Additionally, CIROH provides researchers with access to data buckets for use with AWS and Google Cloud services.

2. Go to “Services”

CIROH's AWS instance and Google VMs both offer solid options for data-intensive processes.



http://docs.ciroh.org

CIRO

Real-time satellite monitoring of river ice
conditions on CIROH AWS

Advancing Research in Cold Regions Hydrology to Support the Modeling and Mapping of
Ice-induced Flood Inundation
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Identity and Access Management (IAM)

Protocol

agnostic « Automated River Ice Monitoring *

: l’ . Lew, J ! ' ‘. |
- -
Data Data
projection preprocessing segmentation postprocessing
- . :0 P :4.0 3 :.,,.,.K ::byl 166

Using VIIRS Satellite Imagery.

* The system has been fully
migrated to cloud-based

Amazon
CloudWatch

infrastructure, leveraging

x CIROH Cyber Infrastructure
0 AWS services.

Lambda Function

STEVENS

INSTITUTE OF TECHNOLOGY.
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Part 2: UA HPC Update
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The Future : UA HPC a——
$96M HPC Faclllty at UA

The Board of Trustees
ol
The University of Alabama

Opens
High Performance
Computing and Data Center J O n U O ry

{rehitect:

Davis Architects, Inc

General Contractor;

High Performance Computing and Data Center :
CilCON, LLC

Construction Ready to Begin

November 12, 2024 . Written by Jessica Nelson « 2 min read

u Twitter I n Facebook | ml Linkedin - Email
The University of Alabama Board of Trustees gave final approval on Friday for the plans to | I C l l a e d l l
build the new High Performance Computing and Data Center on the eastern edge of [ ] [ ]

campus. Construction can now begin with a projected completion date in late 2026.

5 NATIONAL INSTITUTE OF
(/ STANDARDS AP\DTECHNOLOGY
COMMERCE




UA HPC Facility



https://www.htnovo.net/2018/06/made-in-usa-nuovo-migliore-supercomputer.html
https://creativecommons.org/licenses/by-sa/3.0/



https://docs.google.com/file/d/104T-kJqqhz1vFeXe7L2Aci9Av_YHDfGE/preview

DEVCON 2025

Part 3: DATA & APPLICATIONS

CCCCC
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http://www.youtube.com/watch?v=k8IgJ1M98sI

DEVCON 2025
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http://www.youtube.com/watch?v=DYh_8Z48y6k

DEVCON 2025 - TETHYS APP A
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http://www.youtube.com/watch?v=lTctgljnWeY

DEVCON 2025 - RIVERS_POINTS
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http://www.youtube.com/watch?v=hTN1jMvlXOc

DEVCON 2025 - RIVERS_POINTS

Importing Base Map



http://www.youtube.com/watch?v=28CpTPismLs

DEVCON 2025



http://www.youtube.com/watch?v=f9UasOuDXbQ

DEVCON 2025

C M 25 portal.ciroh.org/apps#9599c¢305¢3254db686b6551492cd83d0 @3  Relaunch to update :

@ CIROH Apps Datasets Publications Courses Docs[® Contribute  Develop HydroShare () -IC}:-

FIM (Flood Information Map Visualization) Deck

The Flood Inundation Mapping (FIM) Visualization Deck is a web-based application designed to display
and compare flood extent and depth information across various temporal and scenario conditions. It

A N 7 provides a front-end interface for accessing geospatial flood data and interacting with mapped outputs
generated from hydraulic modeling. Core Functions: - Flood Extent Mapping: Visualizes flood extents
from modeled scenarios (e.g., 2-year, 10-year, 100-year events) and real-time conditions based on

streamflow observations or forecasts. « Flood Depth Visualization: Displays depth rasters over affected
areas, derived from hydraulic simulations (e.g., HEC-RAS). - Scenario Comparison: Allows side-by-side
viewing of multiple FIM outputs to support calibration or decision analysis. - Layer Management

Tonlhny: | leere ran tnanle hacemanea adilist laver trananarencyv lnad datacete and cantrnl man

FLOOD IMPACT MAP COMMON DATABASE

Cooperative Institute for Research
to Operations in Hydrology



FIM
Visualizer

DEVCON 2025
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http://www.youtube.com/watch?v=Ow4xOrJECj8

Q DocuHub Services

Products

GitHub Repository Dashboard
NGIAB Data Preprocess
Community Hydrofabric Patcher
NGIAB-Cloudinfra
NGIAB-HPClInfra

NGIAB TEEHR Integration

NGIAB Tethys Visualization
Integration

NGIAB Calibration

NextGen Datastream
Cyberinfrastructure and
Community NextGen Office
Hours

Evaluation Tools

Data Management and
Access Tools

Snow Sensing and Modeling
Tools

Machine Learning and Al
Tools

Visualization and Analysis
Tools

CIROH Research Portal

Community Flood
Inundation Mapping

Mobile Apps

/docs.ciroh.org/docs/products/Community%20Hydrologic%20Modeling%20Framew

DEVCON 2025

Part 4. Hydrology Modeling

Community Impact Learn v Blog News Release Notes

L

Community Hydrologic Modeling

Community NextGen is a community-accessible verison of NextGen Water Resources Modeling Framework (

infrastructure ( ) and Singularity-based high-performance computing (
, which simplifies data preparation with its interactive map, and

packages, execute NextGen through NGIAB and version the entire run for reproducibility.

Deployment Options
Essential Components

). It simplifies deployment with a one-click containerization. NGIAB offers both Docker-based cloud s e

). New NGIAB product website is now available at . NGIAB includes essential tools such as
, which provides geospatial and time series visualization. With you can build and validate NextGen input
allows researchers to calibrate NGIAB-compliant data packages, such as CFE and NOAH-OWP modules.

Community NextGen provides hydrologists and researchers with powerful modeling capabilities through simplified deployment options:

Community NextGen Related Websites
: Transforming Hydrology Modeling using open-source technologies
: Online training module for NGIAB and its essential components

Deployment Options

* Cloud Infrastructure via docker-based

+ High-Performance Computing using singularity-based
Essential Components
NGIAB integrates several powerful tools:

Simplifies data preparation through an interactive map interface and command line tools
: Provides comprehensive model evaluation capabilities

Delivers sophisticated geospatial and time series visualization

: Manages data streams for model input/output

Calibrates hydrologic models for NGIAB workflows

NGIAB and extensions are to make advanced hydrological modeling accessible to the broader community while maintaining the computational power needed for complex water resource simulations.

Data Preprocess

GPKG Sub-setting

TEEHR Evaluation

Forcing Data Visualizer

Realization

Portal 2

&

Cooperative Institute for Research
to Operations in Hydrology



NEWI!I NGIAB portfolio website
iab_ciroh.or
NGIA

Transforming complex hydrological modeling into accessible
solutions

Publications

NGIAB Product Portfolio Website
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http://ngiab.ciroh.org

R do oh.org s =
£ I croH EJHR £]2025 £ g B3 £ B D Kubernetes 3 Imported £ Helper 7] 2024 £ A B3] Azure B3 DocuHub £ On-p £ o 0
y \
‘clnol—u /N Apha L*‘ v ‘ {® Learner View v
& )
NGIAB 101 Key Points Glossary Learner Profiles More v

Search the All In One page

Collapse Next: Introduction... >

EPISODES 2

¢ Summary and Setup

Summary and Setup

System Requirements

1. Introduction This is a new lesson built with The Carpentries Workbench.

2. Installation and Setup Welcome to the NextGen In A Box (NGIAB) 101 training module!

3. Data Preparation

SOURCE CODE AND DOCUMENTATION
4. Model Execution

5. Evaluation Thdi e lextGen In A Box (NGIAB) is found at our GitHub repository. The

() cROH  Apps  Datasets  Publications Docs %

Contribute  Develop () &
i

NGIAB 101 Training

ce water prediction capabilities. This co
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training is rying technical
ctical exercises that
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CIROH-UA GitHub Act

< G @A &) https://github.com/orgs/CIROH-UA/actions/metrics/usage?dateRangeType=DATE_RANGE_TYPE_LAST_YEAR&tab=repos

= O CIROH-UA

@ Overview FJ] Repositori 50 @) Di i M Projects 5 @ Packages A Teams A People 12 @ sSecurity |~ Insights 8 Settings
Insights ctions Usage Metrics

| ® Actions Usage Metrics Showing data from 5/1/2024 to 36 minutes ago

(® Actions Performance Metrics

@ Dependencies Total minutes

[©] REST API 38,636

Total minutes across all workflows in this organization for last year

% Workflows {3 Jobs = FJ Repositories B3 Runtime 0S B3 Runner type

= Filter = Search or filter

Source repository

D

ngen-datastream

NGIAB-Cloudinfra

0

D

ciroh-ua_website

D

tethysportal-ciroh

D

ngiab-client

0

NGIAB-HPCInfra

D

yi-ciroh-image

D

hydrotools

bl

NGIAB_data_preprocess

D

ciroh-ua.github.io

D

docuhub-staging

b

training-NGIAB-101

D

ciroh-portal

D

t-route

D

ngiab-website

D

Istm

D

ngen

ons Usage Metrics

Total job runs

10,149

Total job runs across all workflows in this organization for last year

=4 Total minutes

19,048

7,874

3,238

1,994

1,457

1,381

1,249

562

289

127

43

34

32

Workflow runs

2,379

137

n2

170

160

Period: Last year ~

Workflows

78

Q

&

CIROH

Cooperative Institute for Research
to Operations in Hydrology

Shows
computational
resources used by

CIROH-UA CI/CD
pipelines.

Shows significant
CI/CD activity with
over 10,000
automated runs
and 38,636
minutes so far in
last year alone!



AWICIROH DockerHub Stats

"y CIROH DockerHub Stats

(awiciroh) Docker Image Pull Count

hub.docker.com/

@ dockerhub  Bolore Wy b NGIAB e tethys-portal

aWiCirOh gt 8 8 0 0 8 0
2, Community User , I ,

pulls pulls

Repositories Starred

Displaying 1 to 4 of 4 repositories

awiciroh/ciroh-ngen-image +88K + w3

By awiciroh + Updated 2 days ago

Images build using AWI github -> CloudInfra repo

awiciroh/datastream L1.2K © 1

By awiciroh - Updated 3 days ago

awiciroh/tethysapp-ciroh-portal +1.8K + 121

By awiciroh - Updated a day ago

awiciroh/tethys-ngiab +2.0K -+ 1

By awiciroh + Updated 2 hours ago

S & & &

Cooperative Institute for Research
to Operations in Hydrology

datastream

,200

pulls
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NGIAB ECOSYSTEM e

NGIAB-Teehr ]
NGIAB-DataPreprocess

~ /

NextGen In A Box

NGIAB-Cal

NGIAB-HPCInfra ]

X NGIAB-Visualizer ]
NGIAB-CloudInfra

Nextgen-DataStream




NGIAB ECOSYSTEM

¢ DocuHub  Products Services Community Impact Learn v

Cooperative Institute for Research
to Operations in Hydrology

Products

Community Hydrologic 7 NGIAB at a G'ance

Modeling
GitHub Repository Dashboard Explore NextGen In A Box (NGIAB) and extensions through the interactive tabs below.
NGIAB Data Preprocess Click on Key Features, Capabilities, or Access Methods to learn more.

Community Hydrofabric Patcher

NGIAB-Cloudinfra 5 Key Features Capabilities Access Methods

NGIAB-HPCInfra

NGIAB TEEHR Integration NGIAB and Extensions Key features NOAA-OWP Tools/Libraries Utilized

NGIAB Tethys Visualization Specializes in initial data preparation
Integration e t-route

Handles subsetting and forcing processing

NGIAB Calibration * hydrotools
Data Preprocess Supports basic data processing tasks

NextGen Datastream > ¢ hydrofabric tools

Helps with running NGIAB
NextGen on CIROH JupyterHub

Cyberinfrastructure and
Community NextGen Office Hours

Focused specifically on model execution
NGIAB Implementation

Evaluation Tools > (Cloud, HPC)

Core engine for running simulations

Does not handle pre/post-processing tasks

Data Management and
Access Tools

>

Handles both input and output processing

Snow Sensing and Modelin : Built to evaluate OWP model outputs
& e > TEEHR Evaluation Supports full workflow, from data preparation to cloud deployment

Tools
Machine Learning and Al >
Tools * Focused on analysis and validation X o o
Data Visualizer Designed for OWP hydrofabric visualization
Visualization and Analysis 5 2 < * Supports data processing and output analysis
Tools
CIROH Research Portal * Complete workflow for creating inputs for and executing NGIAB and managing outputs * ngen-cal
Community Flood Inundation > DataStreamCL » Backend of the NextGen Research DataStream * t-route
Mappin
BRS * Discrete tooling for tasks like forcing processing and BMI file generation ¢ hydrofabric tools
Mobile Apps >

Simplifies hydrologic model calibration for NGIAB workflows

Creates calibration directory and configurations within the NGIAB folder structure

o . ; * ngen-cal
NGIAB-Cal Runs calibration process using Docker

Copies calibrated parameters to model configurations OBS

«



NGIAB - DATA PREPROCESS MAP + RUN

Cooperative Institute for Research
to Operations in Hydrology
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http://www.youtube.com/watch?v=ReVB0mO025I

Y

NGIAB - TEEHR + TETHYS + VISUALIZER
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http://www.youtube.com/watch?v=avRE5Ii9O-E

ommunity NextGen Updates

A% DocuHub

Products

Services

Community Impact

Learn - Blog News

Community NextGen Updates

Stay connected with the latest developments in NextGen water modeling! This news hub brings you updates, breakthroughs, and opportunities from across our community
of practice.

Discover how researchers and practitioners are applying NextGen frameworks to solve pressing water challenges, learn about upcoming training events, and explore new

resources to enhance your modeling workflow. Our community-driven approach ensures you'll always be informed about the innovations that matter most.

Click to collapse

News
\

a=or)  April 2025 Updates
N

™3 New NGIAB-Calibration Feature:

2 Major update to NextGen In A Box! It now supports extended calibration for CFE and NOAA OWP modules. The new calibration framework provides more flexible parameter
tuning and improved model performance.

# Uses ngen-cal branch: https://github.com/CIROH-UA/nger ftree/ngiab_
LU For detailed instructions on how to use the new calibration capabilities, please check out: https://githul n/CIROH-UA/nger [tree/ngiab #how-to-use-t

ead more

New NextGen In A Box Product Website

&% We're excited to announce the launch of our new NGIAB dedicated website! Visit our NGIAB webiste at hitps://ngiab.ciroh.org/ to explore all NGIAB tools, documentation, and
resources all in one place.

Release Notes

Portal 2 -0-



NGIAB Calibration

Products  Services Community Impact Learn w

Products A >  Community Hydrologic Modeling >

Communit

NGIAB Calibration

GitHub Repository Dashboard

NGIAB Data Preprocess
NOTE
Community Hydrofabric Patcher

NGIAB-CloudInfra > Below content is rendered from https://github.com/CIR( jiab_cal/blob/main/README.md
NGIAB-HPClInfra
NGIAB TEEHR Integration

ngiab-cal

NGIAB Tethys Visualization

Integration
@
NGIAB Calibration
A Python CLI tool to simplify hydrologic model calibration for NextGen In A Box (NGIAB) workflows.
NextGen Datastream >
NextGen on CIROH JupyterHub Table of Contents
Cyberinfrastructure and @

Community NextGen Office Hours -

Evaluation Tools v .

CSES &

TEEHR

Data Management and
Access Tools

Data Access >

Water Prediction Node
HydroServer

NETWA > .

HydroShare U ns

NWM BigQuery API



DEVCON 2025 - DATASTREAM CLI



http://www.youtube.com/watch?v=HGR2kH6iUo8

DEVCON 2025 - DATASTREAM VISUALIZER



http://www.youtube.com/watch?v=hBcnqu5_GXg

NGIAB (Singularity Image) for HPC

Cooperative Institute for Research
to Operations in Hydrology

7y i R
;%,- DocuHub  Products  Services Community Impact Learn v Blog I
Products A > Community Hydrologic Modeling > NGIAB-HPCInfra

Community Hydrologic

NGIAB-HPCInfra

GitHub Repository Dashboard

NGIAB Data Preprocess
NOTE
Community Hydrofabric Patcher

NGIAB-CloudInfra > Below content is rendered from https://github.com/CIROH-UA/NGIAB-HPClInfra/blob/main/README.md

NGIAB-HPCInfra

NextGen In A Box (NGIAB)

NGIAB Tethys Visualization
Integration
&
NGIAB Calibration
Run the NextGen National Water Resources Modeling Framework locally with ease.
NextGen Datastream >
NextGen on CIROH JupyterHub NGIAB provides a containerized and user-friendly solution for running the NextGen framework, allowing you to control inputs, configurations, and execution on your local machine.

Cyberinfrastructure and
Community NextGen Office Hours

Evaluation Tools >

Data Management and

Access Tools >
Snow Sensing and Modeling >
Tools

Machine Learning and Al 3
Tools

Visualization and Analysis 5
Tools

CIROH Research Portal

Community Flood Inundation >
Mapping

Mobile Apps >

Funding for this project was provided by the National Oceanic & Atmospheric Administration (NOAA), awarded to the Cooperative Institute for Research to Operations in
Hydrology (CIROH) through the NOAA Cooperative Agreement with The University of Alabama (NA22NWS4320003).

« Why NextGen In A Box?



NGIAB Data Preprocess and NextGen on CIROH
JupyterHub i.e integrated with HydroShare

Working with HydroShare, AORC data, HydroFabric and NextGen on
CIROH JupyterHub Tutorial

Authors: David Tarboton | Homa Salehabadi | Ayman Nassa
Anthony M. Castronova | Irene Garousi-Nejad | Arpita Patel

Owners: David Tarboton

Type: Resource

Storage: The size of this resource is 8.4 MB

Created: May 26, 2025 at 3:03 a.m.

Last updated: May 26,2025 at 7:01 p.m.

Citation: See how to cite this resource

source /ngen/.veny/bin/activate Virtual environment

python -m ngiab_data_cli -i "gage-10109001" -s
python -m nqiab_data_cli -i "cat-2861446" —s

python -m nqiab_data_cli -i "cat-2861446" -f --start "2021-10-01" --end "2022-09-30“
python -m nqiab_data_cli -i "cat-2861446" -r --start "2021-10-01" --end "2022-09-30"

/dmod/bin/ngen-serial config/cat-2861446_subset.gpkg all config/cat-2861446_subset.apk

config/realization.json

r | Furqan Baig

Hydrofabric

Sharing Status: Public

Views:

Downloads:

+1 Votes:

Comments:

Cumulative value (m)

Fc¢
Cc

15
0

Be the first one to this.

No comments (yet)

Cumulative Time Series of Hydrologic Variables
i
ACTUAL_ET_m
AAIN_RATE_m
DEEP GW TO CHANNEL FLUX m
_TO_GWi_FLUX_m
STORAGE_CHANGE m
urmulative STRILOW_m

&\ MATLAB Online

CUAHSI JupyterHub

‘:j CIROH JupyterHub

: Jupyterhub Home Token

5GB RAM, 2 CPUs

RL a0

DD PP PP S

2
2
7,

4

2.

2

Y

Server Options

Cooperative Institute for Research
to Operations in Hydrology

[ NextGen National Water Model(NWM) v ]
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FIM as a Service on CIROH JupyterHub

€89 DocuHub  Products  Services Community Impact  Learn v Blog News Rele:
Products # > Commenity Flood Inundation Mapping > M a5 a Service
Community Hydrologic 5
e FIM Servi

! as a service
Evaluation Tools >
Data Management and 5
Access Tools NOTE

d Modeli

?QS\V; Sensing and Modellng BEy Below content is rendered from https://github.com/sdmlua/FIMserv/blob/main/README.md
Machine Learning and Al N
Tools

Visualization and Analysis

Flood Inundation Mapping Tool using the OWP HAND-FIM
operational framework

Community Flood Inundation
Mapping &

FIM as a Service
FIM Evaluation Framenwork @ o pacage o1or

FIM Database for Multi-Model

Visualization OWP HAND-FIM 'as a service' (FIMserv) Q MO 1t s P

Mobile Apps > &

B L I



http://www.youtube.com/watch?v=hBcnqu5_GXg

FIM Visualizer
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PORTAL

portal.ciroh.org

e CIROH Apps Datasets Publications Courses Docs@ Contribute  Develop

R

CIROH Research Portal

The CIROH Research Portal, developed in collaboration with NOAA, provides tools aimed at advancing water

forecasting, hydrologic modeling, and water quality analysis.

Publications

CIROH enhances U.S. hydrological forecasting in collaboration with NOAA, focusing on
water events and quality through a consortium of diverse institutions. Explore this

B N B T bl et adlminn mmmsallaaticin mmmd bt Lo Bl lll'\i i .“J MINnMALL

Cooperative Institute for Research
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Add Publications !! 4
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52 Apps £ Datasets Rl Publications & Docs € Courses

“ Add Your Publications

Article Identifier

10.1007/s00382-024-07550-2

* Do not use a url but the format 10.1234/abcd.efgh

Select Collection
AWS x

4y

reCAPTCHA
Privacy - Terms

Import Citation

\/ I'm not a robot

y %



CIROH Apps Datasets Publications Courses Docs @

Publications!!

Publications

s

Cooperative Institute for Research

Contribute

Explore arich selection of publications and papers featuring CIROH and NOAA's collaborative research in hydrology.

Discover insights on water management, forecasting, and climate impacts through this comprehensive resource for

Search by Title, Author, Year

GCP and CIROH JupyterHub

# Aresult is returned only if the exact text

JOURNAL ARTICLE

Published on 2024-08-01

Design and implementation
of a BigQuery dataset and
application programmer
interface (API) for the U.S.
National Water Model

Markert - da Silva - Ames - Maghami -
Williams - Nelson - Halgren - Patel -
Santos - Ames

Environmental Modelling & Software
doi

10.1016/j.envsoft.2024.106123

Search by Title, Author, Year

Wukong

~ Aresultis returned only if the exact text

JOURNAL ARTICLE

Published on 2025

High-resolution national-
scale water modeling is
enhanced by multiscale
differentiable physics-
informed machine learning

Song - Bindas - Shen - Ji - Knoben -

Lonzarich - Clark - Liu - van Werkhoven -

Lamont - Denno - Pan - Yang - Rapp -
Kumar - Rahmani - Thébault - Adkins -
Halgren - Patel - Patel - Sawadekar -
Lawson

Water Resources Research

doi
10.1029/2024WR038928

scholars and professionals.

Search by Title, Author, Year

AWS

~ Aresult is returned only if the exact text

JOURNAL ARTICLE
Published on 2024-12-24

Investigating river ice
phenology and climatology in
the northeast United States
and the link with climate
oscillations

Abdelkader - Temimi - Mendez - Miano -
Macneil

Climate Dynamics
doi
10.1007/s00382-024-07550-2

Search by Title, Author, Year

All types

v Published Date % 5

{ Pantarhei

JOURNAL ARTICLE

Published on 2026

A Proof of Concept for
Improving Estimates of
Ungauged Basin Streamflow
via an LSTM-Based Synthetic
Network Simulation
Approach

Ramirez Molina - Frame - Halgren - Gong

Journal of Geophysical Research:
Machine Learning and Computation

doi
10.1029/2024JH000405

JOURNAL ARTICLE

Published on 2025

Machine Learning for a
Heterogeneous Water
Modeling Framework

Frame - Araki - Bhuiyan - Bindas - Rapp -
Bolotin - Deardorff - Liu - Haces-Garcia -

Liao - Frazier - Ogden
JAWRA Journal of the American Water
Resources Association

doi
10.1111/1752-1688.70000

/ Aresultis returned only if the exact text you type occurs anywhere in the citation’s title, author, or year.

JOURNAL ARTICLE

Published on 2024-12-12

On the predictability of
turbulent fluxes from land:
PLUMBER2 MIP experimental
description and preliminary
results

Abramowitz - Ukkola - Hobeichi - Cranko
Page - Lipson - De Kauwe - Green -
Brenner - Frame - Nearing - Clark - Best -
Anthoni - Arduini - Boussetta - Caldararu
- Cho - Cuntz - Fairbairn - Ferguson -
Kim - Kim - Knauer - Lawrence - Luo -
Malyshev - Nitta - Ogee - Oleson - Ottlé -
Peylin - de Rosnay - Rumbold - Su -
Vuichard - Walker - Wang-Faivre - Wang
- Zeng
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HYDROSHARE
Visit https://www.hydroshare.org
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CIROH DocuHub

Documenting Water Research in the Digital Age

Welcome to CIROH's DocuHub - Your centralized gateway to expert insights on our Products, Services, and comprehensive
documentation. This powerful resource empowers our community with the technical knowledge needed to enhance collaboration and
drive impactful contributions.

dWsS

\—/‘7

AWS Google Cloud
NextGen In A Box Leverage the power of CIROH AWS Account to Explore different services and tools offered by
Utilize NextGen In A Box (NGIAB) to locally run elevate Your hydrological research. Get acce§§ to CIROH Google Cloud. Learn how toAaccess Google
enterprise-level AWS cloud platform, and utilize Cloud Platform (GCP) and leverage its resources for

NextGen framework. Choose specific regions or < :
AWS computina resources and scalable storaae for iiur research and proiects.



DocuHub A
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Why Use DocuHub?

@ Cyberinfrastructure Access Documentation Hub
Connect to powerful computing resources Complete resource library
e Comprehensive Product Documentation
= e IT Services Documentation
Updates & Insights
Stay informed and engaged

» Monthly Blogs
» News Updates

B Policy Documents
Essential guidelines and policies
e CIROH Data and Code Sharing Policies

e Technical guidance for including models
and modules in NextGen

DocuHub
CONTRIBUTE
-:éf DocuHub  Products Services Community Impact Learn » Blog News
We would like CIROH Consortium members to contribute to CIROH DocuHub. Please contribute by B —— o > (EE—
adding product/project documentation, tutorials, training data, or conference presentations. The CIROH Data and/Gode Sharng >
DocuHub repository provides a collaborative platform for sharing technical documentation for projects. NextGen Framework TeChnicaI QUidance for the inCIUSion Of mOdeISImOdules in the
Learn more about how you can contribute and access the CIROH DocuHub repository here: .
NextGen Water Resources Modeling Framework
o 2 dback Authors: Fred Ogden, Nels Frazier, Keith Jennings, Jonathan Frame, Wouter Knoben, Tadd Bindas, Yalan Song, Irene Garousi-Nejad, Jeffrey Carver, Andy Wood, Anthony Castronova, Arpita Patel,
VELHED AL Shahabul Alam, Sifan A. Koriche, Junwei Guo, Cyril Thébault, Raymond J. Spiteri, Ahmad J. Khattak, James Halgren, Patrick J. Clemins, Mukesh Kumar, and Martyn Clark




6 ciroh-ua_website pubic < EditPins ~+ | @Unwatch 3 ~ ¥ Fork 11~ Stared 2~
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to Operations in Hydrology

¥ main ~ ¥ 77 Branches © 365 Tags Q Gotofile t Add file ~ <> Code About 8
CIROH's DocuHub (docs.ciroh.org) -
Sheargrub Added release notes (#400) v/ ddd2fee - 2 days ago {5 1,381 Commits This repository providing in-depth
technical insights into CIROH's projects,
B8 .devcontainer added devcontainer 2 months ago services, and technical documentation.
B _github Revert "Full revert to raw HTML" last month @ https://docs.ciroh.org, https://ciroh-ua.g... D o C u I I u D e I I | o
B8 blog Updated blog tags for NGIAB 4 days ago services  products docuhub
B docs Small formatting tweak 2 days ago 0 Readme
B8 plugins Added custom plugin to get blog metadata 7 months ago e Activity
= Custom properties °
BB release-notes Update release-notes/2025-05-22-release.mdx 3 days ago ¢ 2stars d 0 CS C I ro h o r
i i ® 3watching ® (]
| src added subtitle to main page 5 days ago
% 11forks
B8 static correct image names and paths 3 days ago ;
Report repository
D .DS_Store Added documentation for FIM Database for Multi-Model ... 4 days ago
Releases 329
[ .gitignore remove .idea jetbrains configs 3 days ago
© Release v20250523-212100
[ .pullrequestignore Create .pullrequestignore 3 years ago 2 days ago
[ Gitversionyml initial commit after fork from AWI 3 years ago + 328 releases
[ README.md Update README.md 2 months ago
Packages
[3 babel.config.js Initial Commit 3 years ago No'packages published
Publish your first package
[ docusaurus.config.js Remove duplicate tagline 5 days ago
[ package-lock.json Added march 2025 news updates 2 months ago Contributors 30

[ package.json Place tables within collapsible buttons 2 months ago 0 * :H, £ ’ @
e
e - 1
[ release-notes-template.mdx Add new release notes stub + template 3 weeks ago 9 " (‘:’ " e a

[ sidebars.js Sanitize last commit message 4 days ago + 16 contributors
O] README = Deployments 104 DOCUHUB

2 ®
@ github-pages 2 days ago \ 7

@ CIROH DocuHub +103 deployments

Languages

DocuHub is constructed using Docusaurus, a modern static website generator.

JavaScript 59.3% MDX 26.6%
® CSS13.0% @ TypeScript 1.1%

Repository




wcuHub Cl/CD Process

Pull Requests

Staging Environment

Preview for the current
development state

Changes verified locally
by DocuHub maintainers

Updates/changes
performed as needed

Hosts all accepted PRs

Triggers upon PR approval

GitHub Actions

Triggers upon tagging build

/ a
11 )
Et% \\\ I //

g
K
3

Prod Environment

Current live version of the
website!

Updated regularly with
recent changes
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DocuHub Usage Metrics

More than 2500

&< O @® () https://analytics.google.com/analytics/web/#/p458449570/reports/intelligenthome

All accounts > DocuHub-Sept2024-Feb...

N Analytics CIROH DocuHub ~ Q, Try searching "how to do BigQuery export" U S e rS S O fG r!

Home & @ ) () https://analytics.google.com/analytics/web/#/p458421191/reports/intelligenthome
m
Y ) All accounts > DocuHub-Feb072025-U... Q
Try searching "add user"
@ New users v Views ¥ Event count v Active users ¥ % off @ ~ 0. AnalythS CIROH DOCUHUb v Y 9

.

Q@ }SK jBK ?3K TSK

120

Home
100
80 m
iz @ Active users ¥ Event count v New users ¥ Key events v % @ -
: @ 1K 23K 1K 0]
01 01 01 01 01 01 o1 0 : . ) .
Sep Oct Nov Dec Jan Feb Mar 150
= Custom = = Preceding period
Sep 1,2024 - Mar 1,2025 ~ View reports snapshot > 100
Sept 1, 2024 - Mar 1, 2025 Data 1 50
01 01 01 01 0

Feb Mar Apr

May

Feb 1, 2025 - May 23, 2025 Data — EP——

Feb 1-May 23,2025 ~ View reports snapshot -

V N



Take advantage of DocuHub!

Submit your
Cyberinfrastructure
access requests
through DocuHub

Contribute to
DocuHub’s Products
section by adding
your research
documentation

Attend Office Hours
for technical help
with IT infrastructure

Share your
knowledge and
conference learning
via DocuHub Blog
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OUTREACH & EDUCATION S

resources

* DocuHub, Portal, HydroLearn, Research Paper

HYDROLOGY MODELING oMl

« Community NextGen, NGIAB, Evaluation, Visualization simulations

* Calibration, DataStream, Community FIM

« Portal, HydroShare, AWS S3, On-Prem Storage for research data

Cloud and on-premises
IN F RASTRU CTU RE services and collaboration
« GitHub, DockerHub, Cloud - AWS, GoogleCloud, 2i2¢ JupyterHub tools for development
» On-premise: Pantarhei, Wukong, OpenStack, NSF ACCESS

DATA & APPLICATIONS . ]

© 2025 CIROH Cyberinfrastructure, Products & Services

BYU ALaBAvA

V %

N\ CIROH

\\\ // Cooperative Institute for Research

Alabama Water
Institute
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Thank You

Together, we innovate!

CIrROH
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Email us at:
(Cyberinfrastructure Team)
ciroh-it-support@ua.edu

Dan Ames Arpita Patel
BYU AWI - UA
Professor DevOps Manager &

dan.ames@byu.edu  Enterprise Architect
apatel54@Qua.edu
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Institute
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