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SMART WATERSHED PHASES:

THE FUTURE OF/'EHE LRGV

About RATES

Install stations
within hydrologic
hofspors

Real-Time
data collection

Develop hydrologic
models using real-life
observed data

Informed
decision-making

Poster made by Rebeca Santos

A hydro-Informatics Centered Capacity
Development Non-Profit Corporation

DATA

Address monitoring needs of under-seEved areas to ensure
technology and monitoring solutions are available to all.

INFORMATION

Translate water & environmental data into actionable
intelligence.

KNOWLEDGE

Educate decision makers and elected officials to promote
knowledge-based decision making.

WISDOM

Support implementation through facilitation of collaborative
efforts between stakeholders such as municipalities, academic
institutions, not-for-profits, conservancy & environmental
groups as well as state and federal regulatory agencies.




Welcome to REON About Data Information~ Knowledge > Wisdom

& RIVER & ESTUARY
ONECEELLL
NETWORK

\ \ DEMOCRATIZING WATER INTELLIGENCE

THE RIVER AND ESTUARY OBSERUATION NETWORK IS A
OF REAL-TIME DATA
PROUIDERS AMND USERS COMMITTED TO THE
PHILOSOPHY OF ENABLING LOCAL AND REGIONAL :
WATER RESOURCE MANAGEMENT THROUGH SHFIFHI'IG,
OF WATER DATA AND OPEN EXCHANGE OF ; ‘ ‘
INFORMATION.
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REAL TIME HYDROLOGIC
SYSTEM (RTHS) STATIONS

LOW COST, HIGH FIDELITY
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LRGV: REGIONAL FLOOD

MANAGEMENT
CONCEPTION & INSTANTIATION

Counties

QCommitted
Established the $1M Cost Share

Regional Water
Q Resource Advisory
Committee (RWRAC)

Established Regional
Watershed Coordinator

O

Conceived by
RATES &
Stormwater
Taskforce

Fiscal
Vehicle
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LRGVDC FLOOD STUDY

RTHS: 44 Real Time Hydrologic Stations

REON.cc: River & Estuary Observation Network Cyber Collaboratory

REON/WM: River & Estuary Observation Network Water Model
* LRGV Regional Real Time Hydrologic Model
* On-Demand Sub-Regional Hydraulic Models
* Selected Urban Stormwater Models

Coordination of Regional Projects

Selected Feasibility Assessments
* Cameron County
* Hidalgo County

Grant

Cost-Share (Counties)
LRGVDC

RATES

Cameron County

Hidalgo County
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REON.cc

Warning
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Models
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-
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Technical
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Tier 1
Real-Time

Regional Hydrology

RATES

Tier 2
On-Demand

Sub-Regional
Hydraulics

RATES

~N

Tier 3
Needs-Based

Urban Stormwater

RATES
Harlingen
Willacy County
CCDD#3

Tier 4
Capital
Improvement

Project Specific
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Slide 11

AE1 [@Rebeca Santos] need a FEWS slide before tihis, modeling on. The FEWS slide should demonstrate the unique

value of our approach vs weather-based sirens
Andrew Ernest, 2026-04-12T16:42:02.370

MRSC1 0 Sure! Can | get a few points of what is our unique proposition value?
Maria Rebeca Santos Chavez, 2026-04-12T23:41:10.413
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Real-Time Stations

March 28th, 2025, Storm

Stage Height -
2025/03/28 06:15: "Stage Height" Stage Height

:10.52 2025/03/28 05:30: "Stage Height"

:8.55

Station “San Benito 2". Station “San Benito 3"
Maximum stage height was 10.52' at 06:15 AM on March 28, Maximum stage height was 8.55' at 05:30 AM on March 28, 2025.

L0 L9




FLOOD I\/IITIGATION PROJECT DEVELQPI\/IENT
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RESEARCI APLIED . . .
oeresy  Research Applied Technology Education Services, Inc RATES Homepage
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FLOOD MANAGEMENT STRATEGY

LRGV
FEWS
Planning
Deployment

Cameron County Andrew N.S. Ernest, Ph.D., P.E., BCEE, D.WRE

President & CEO

RESEARCH, APPLIED
TECHNOLOGY
EDUCATION AND SERVICE




LRGV: REGIONAL FLOOD MANAGEMENT
INNOVATION & SUSTAINABILITY AT ITS CORE
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EDUCATION AND SERVICE

PENDING FIE SFY 2023-2024 EMS PROJECT: @) ey

LRGV REGIONAL FLOOD EARLY WARNING SYSTEM:
PLANNING, DEPLOYMENT, OPERATION & MAINTENANCE

f?’&%&;\
ﬂ:% ﬂ"ﬁ;‘i‘;ﬁl t\v“j‘;‘}h
‘;fi ‘\af\=¢—«-.. "“J.l',v'
' i ,;;
EI,”,' :.E_
REON-RGYV is a fully The monitoring network is The design of the
Goal: operational network, already in place; FEWS system will be
Integrate Flood Warning which can integrating FEWS done in coordination
Capabilities into the Existing simultaneously be used capability info this network with regional
REON-RGV Monitoring for technology R&D will be much less costly stakeholders
Network than creating a standalone

network



REON-RGV -> FEWS: PROJECT TASKS

Administration and Regional
Coordination

Stakeholder Engagement

Cameron County will administer the Additional RTHS Stations
project Install 18 additional RTHS stations, selected based
on:

* Support from local entities / stakeholders (for
both installation and long-term sustainability)
* Significance of location for FEWS

Solicit participation from local entities in

project activities

Outreach to stakeholders for

ideas/feedback on FEWS design and

implementation

Key stakeholders: First Responders, Public Cyberinfraestructure

Works Personnel * Involves integration, testing, and refinement of
FEWS capability into the existing REON

cyberinfrastructure

[S——
RTHS Commissioning * Includes development of an O&M manual for
e Collecting on-site data for characterizing the FEWS system designed for use by
flows, and for system quality control regional and local stakeholder participants

The following slides provide some examples of recent REON-RGV R&D




REON-RGV Cost-Effective Design Example

RATES-Designed “Shell” Water Level Sensor vs. Commercial Alternative: Costs

SPELL ASSEMDIY LOSLS.
SHELL Assembly Costs September 2021:
Sensor: $60 parts + 2hrs Labor

Cable: $60 parts + Thr Labor

* Mercedes, TX
commissioned RATES to
install RTHS in local
drainage channel, to

provide water-level

River & Estuary Ohscr\‘ati.nn Network: Rcl‘im:-mcm u.i' S.ufg-: Height Sensor .

Subsystem for Low Cost and High Reliability a Ie r-l-s fo r CI-I-Y S-I-d ff.

W. D. Kirkey' ', C. B, Fuller!, P, O'Brien', P. J. Kirkey', A. Mahmoud®, A. N. Ermest"Z, and J. Guerrero'

RATES co-deployed both

sensors to compare

LevelTROLL 400 performance

Retail Prices:
Sensor: $800
Cable: $475

Journal of
Environmental
Informatics Letters




RATES-Designed “Shell” Water Level Sensor vs. Commercial
Alternative: Performance Assessment

September 2021.:

- Mercedes, TX commissioned
RATES to install RTHS in local

Stage Height Data from RTHS Station located on Drainage Chargnel in Mercedes, TX

@ Stage reorted by LT400

drainage channel, to provide : | || - stage rWbrted by swewL

A On-Site Readings
© Automated alerts

water-level alerts for city
staff.
- RATES co-deployed both
sensors in order to compare 111 .1 " TRE'Y | 1R
performance i [ Both sensors
9/1/2021 1/1/2022 5/3/2022 - 9/2/2022 1/2/2023 5/4/2023 gradua”y developed
error over time, but

322/ 618/ 1021/ 417/ 426/  5/10/ SHELL drift was
2022 2022 2022 2023 2023 smaller than
2023 LevelTROLL 400 drift

On-site readings (ft) . 042 0.55 0.21 025 039 0.80

Stage Height (ft)

SHELL-reported (ft) 0. . 043 0.60 0.27 037 0.52 0.91
LT400-reported (ft) . . 042 0.63 0.33 046 0.60 None




R E O N BAC K_ E N D Secure Remote Access to Linuv)}(OSﬂ
CYBERINFRASTRUCTURE

rths.us database
ODM database
Stores 5-minute averages for time-series data
Stores timestamped spot readings
Data visualization/download pages

( )

Visualization of Continuous and QC data

Stage Height

Real-Time Alerts

/ Compose O o B O “ B D
Oct 2022 Jan 2023 Apr 2023

~ Mail Clty of Mercedes 1alert (Extemal) Inbox x TWDB4

Inbox
Starred qa@reon.cc May 22, 2022, 8:05 PM (16 hours ago)

1o cfuller, jramirez, Inavarro, pkirkey, me « e i
UTC Date and Time
City of Mercedes 1 water level at 2.123 feet 09/20/2023 15:13

Snoozed
Sent

Drafts
RTHS Reported Stage at:

Stage Height(ft)|
[Select Month v | Date| Year |

More

< Replyall € Reply > Forward

UTCHour| | Minute| || Teday || Now |




RTHS Expansion Example: Water Quality

Instrumentation: In-Situ AquaTROLL 500

Interface — Modified RS-422 Interface Board:

- Wiring adjustments
- Expanded program

Example Data (CCD1D2, August 2021)

milligrams per

Oxygen, dissolved in Surface Water using AT500
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degree celsius

Youcan

Specific conductance in Surface Water using AT500

20 Aug 21Aug 2Aug
also downioad this data in standard SV format or Excel CSV with UTC times. All plots are in your browsar's tmezona.

Temperature in Surface Water using AT500

20 Aug 21 Aug 280y 23 Aug
also downlosd this data in standard CSV format or Excel £5V with UTC times. All plots are in your browser's imezans.

Everyth Excel CSV file




Current State:

Manual Observations
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Site: San Benito 1
Caunty: Cameron
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Public Service Commercial sustainability Water Wizard

RATES/REON Commercial Revenue

Public Service
More
. Public $$$ o Al
Reag:: ] Public Project Must e Continuous Ease iUse =
Have Public Good Expan arket

Public $35$ Forecasting

Outcome

* FMS Early Warning e Remote
* FME Regional : :

Network of Engmeermg

Cascading Clusters EXpertS
* FMS: Coastal
Compound Flooding

e Network
More |nSta“atiOnS Com itiveness =
Technology = e Product Retail Pro Quality

More
Research SS
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RESEARCH, APPLIED

Stations ranked ™o
by water level

near user’s

location




EDUCATION AND SERVICE

‘ RESEARCH, APPLIED
TECHNOLOGY

WATER LEVEL HEATMAP

Water Level Heatmap




RESEARCH, APPLIED
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Model Trained on
weather and water
data

Water level forecasts
using meteorological
forecasts

Users can set their
own trigger
conditions in-app

Station-
Level Al

7

App provides
monitoring and other
value-added tools to

subscribers and
REON RGV members




Data Center HPC
Regional Intelligence

5

Intelligent RTHS
Local Intelligence
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ACWIRRED

AN INSTLTUTE FOR

APPLIED COASTAL WATER INTELLIGENCE

FOR REGIONAL RESILIENCE AND ECONOMIC
DEVELOPMENT

L RESEARCH, APPLIED
. TECHNOLOGY
EDUCATION AND SERVICE
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100AKER HIGH PERFORMANCE
COMPUTE CLUSTER

750+ TERAFLOPS

COMPUTE NODES DEEP LEARNING (Al)

2x Single Socket AMD EPYC (64C)
*  4x Dual-Socket Ampere Altra Q80-30 (320C)

«  1x Dual-Socket Ampere Altra Max M128-30 (128C) 6x AMD Instinct Mi25 GPU Accelerators (24,576 ROCm C)

*  1x Dual Socket Xeon E5 2696 (36C) 1x Nvidia Tesla K80 GPU Accelerator (4992 CUDA C)
*  1xSingle Socket Xeon E5 2696 (18C) 4x Xilinx Alveo U200 FPGA Accelerators (3.6M LUTS)

w o RTHS/Edge Inference Options (~5W)

630 Compute Cores )
Rockchip RK3588 NPU (6 TOPS)

Google/Coral Edge TPU (4 TOPS)

Nvidia Jetson Nano GPU (472 GFLOPS)




Andrew N.S. Ernest,
Ph.D., P.E., BCEE, D.WRE

/,/7 Ivan Santos Chavez, M.S.

Research Engineer

‘ RESEARCH, APPLIED isantos@office.ratesresearch.org
TECHNOLOGY

EDUCATION AND SERVICE

Rebeca Santos Chavez
Communications and Outreach Associate
rsantos@office.ratesresearch.org

Scan to learn more!

Turning Research and
Technology into Community

Resilience




