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AI History

Alan Turing Test
Machines Can Think

1950

Dartmouth Conference
McCarthy Coined Al

1956 Focus on 
Machine 
Learning

IBMs Deep Blue 
Defeats Garry Kasparov

1997

Watson 
Beats Ken in 

Jeopardy

2011

First Chatbot

1964

The Ladies Take Over

2011

2014

Dec 2015

Nov 2022

Jan 2023

Open Ai Founded 

AI Chatbot Chat: ChatGPT 

100M Users 

Google Predictive Search
Leads to Transformer NN Model

2018

ChatGPT 
Introduced

2022
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Predictive Machine Learning

Ecopia AI
• 3D Land Cover Mapping

NOAA C-CAP Phase 1
• Impervious Maps

• Waterbody Maps

• Canopy Maps

Microsoft and Google
• Building Footprints
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Predictive Machine Learning

Ecopia AI
• 3D Land Cover Mapping

NOAA C-CAP Phase 1
• Impervious Maps

• Waterbody Maps

• Canopy Maps

Microsoft and Google
• Building Footprints
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Predictive Machine Learning

Esri AI Deep Learning Models
• Impervious Mapping

• Wetland Species Mapping



6

Predictive Machine Learning

Real-Time Image Interpretation

• Infrastructure Mapping

• Curbs

• Swales

• Inlets

• Manholes

• Maintenance Needs

• Street Flooding

• Clogged Inlets

• Pavement Conditions

• Reduced Inspection Times

Source: bee maps
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Generative AI
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Generative AI

Web & Mobile App Development
10.40%

Content Creation & Communication
9.20%

Education & Career 
Development

7.10%

Language 
Translation

4.50%

Academic Research & Writing
7.20%

Advanced AI/ML Applications
6.00%

Business Strategy & 
Operations

5.70%

DevOps & 
Cloud 

Infrastructure
3.90%

Digital Marketing & SEO
3.70%

Data Analysis & 
Visualization

3.50%

Anthropic: Claude’s Primary Uses (December 2024)



9

Generative AI for Flood Mapping

Combine AI and physical models 

to develop “real” flood images

Generate Physically-Consistent 

Satellite Imagery for Climate 

Visualizations (Lütjens, et al)

Generative AI – Images
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Generative AI for Flood Mapping

Combine AI and physical models 

to develop “real” flood images

Generate Physically-Consistent 

Satellite Imagery for Climate 

Visualizations (Lütjens, et al)

Generative AI – Images

FloodGen (BetaNYC)

Open-source tool to map flooding 

on Google Streetview imagery
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Source: https://github.com/BetaNYC/floodgen-methodology

Generative AI – FloodGen
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Generative AI – Videos

Low-Cost Video Production

Unlimited Creativity
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Generative AI – Videos

Low-Cost Video Production

Unlimited Creativity

Develop Stormwater-Focused 

Content
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Generative AI – Scripting

GIS Script Tools

Python

R

Ruby

Bat Files

PowerShell
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Perform Complex GIS Analysis with AI

Parameterize 1D Stormwater Model 

(StormWise / SWMM)

-LiDAR-Based DEM

-Python Script 

Generative AI – GIS Analysis

-Extract Stage-Storage Relationship



16

Generative AI – GIS Analysis
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Generative AI – Ideation

Brainstorming

Systematic Inventive Thinking

Theory of Inventive Problem 

Solving

LiDAR DEM vs Conditioned DEM

Lidar Elevation Conditioned DEM
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Generative AI – Deep Research
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Generative AI – Deep Research
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Generative AI – Agents

Autonomous Software

• Perform Tasks

• Make Decisions

• Interact with the 

Environment

• Learn and Adapt
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Generative AI – Agents

Autonomous Software

• Perform Tasks

• Make Decisions

• Interact with the 

Environment

• Learn and Adapt

Microsoft Work Recall & Copilot Vision

OpenAI – Operator

BIM Engine AI

ArcGIS Pro AI Assistant (Beta)

Bunting Labs – Kue (QGIS Agent)

Fulcrum – Audio FastFill (Field Data Collection Agent)



U
F

 W
ritin

g
 P

ro
g

ra
m

Technical writing with GPTs – designing 
effective prompts and sorting, templating, and 
drafting information

• Expediting tasks for sorting, templating, and 

drafting content during the pre-editing stages of 

writing

• Not for content creation (i.e., writing documents of 

original content)

• Mode for expediting drafting tasks

• CGPT 4.0: Data Analyst / CoPilot - free tiers 
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Demos

1. Design effective prompts for writing tasks

2. Sort data or qualitative info and create visuals

• Sorting and visualizing water analytes data

3. Thematize/code qualitative info/data and sentiment analysis

• Sorting and thematizing info, like short responses from a survey, or 

keywords from documents, etc.

4. Design/draft one document for specific audiences from preexistent, 

original documents  (e.g., how to convert a longer Research/Field Report 

into, say, a Memo report - engineering analysis, or and Executive 

Summary - financial impact analysis

• Using delimiters in prompts for complex tasks
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Prompt design – use directional keywords
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Scenario: You want to sort data from a source to use in one of your own 
documents.

Example: 1. EPA water quality report
Demo 1: Sorting data or 
information and creating 
visuals – tables

https://docs.google.com/document/d/1_Gxf1W_K4Zts69p2SNbpRDZlQ3BsAd5P3JVWm4O3r1U/edit?tab=t.0


U
F

 W
ri
ti
n

g
 P

ro
g

ra
m

Scenario: You want to sort data from a source to use in one of your own 
documents.

Prompt: Show which analytes from Table 2 surpass the acceptable 
thresholds shown in Table 1:

Demo 1: Sorting data or 
information and creating 
visuals – tables
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Scenario: You now want to visualize this data in a table. 

Prompt: Place these results into a table. Column one contains the 
analyte and column two contains the description.

Demo 1: Sorting data or 
information and creating 
visuals – tables
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Scenario: You want to identify and categorize keywords or themes in a 
document, like for example, short responses in a survey.

You can also run sentiment analysis (opinions/attitudes – negative, 
positive, neutral)

Example survey results on using Grammarly or Authorship tools: 

Demo 2: Thematizing 
qualitative data/info
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Scenario: You want to identify and categorize keywords or themes in a 
document, like for example, short responses in a survey.

Prompt: Please identify all responses that mention "Authorship" in the 
following list. Then, thematize these responses. [Note – you can run 
sentiment analyses as well]. 

Demo 2: Thematizing 
qualitative data/info
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Scenario: You need to reduce a longer, multi-page analysis report into a 
short-form (1-page) document, like a Memo Report or Executive Summary.

You’ll use the same report to provide information for the following 
different audiences or purposes:

1. General Summary (useful for a Memo Report or Executive Summary) of the report - Outside 
agencies (DEP or EPA), the public

2. Engineering analysis summary - Peer engineers / peer agencies 

3. Financial impact summary - Financial review

4. Ecological impact - DEP / EPA regulation and compliance agencies

Sample document: SJRWMD’s “UPPER OCKLAWAHA RIVER BASIN FLOOD CONTROL SCREENING 
ANALYSIS”

Demo 3: Designing 
particular types of 
documents for specific 
audiences from preexisting 
content

https://drive.google.com/file/d/11SEcZl7_cp_iRis2I-tx322j1zo-dwfQ/view?usp=sharing
https://drive.google.com/file/d/11SEcZl7_cp_iRis2I-tx322j1zo-dwfQ/view?usp=sharing
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Prompt: Provide a 300-
word Engineering 
Analysis of the 
attached document 
that prioritizes 
engineering design 
features of each 
option: 

CGPT Data Analyst output
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Scenario: You want to convert these general summaries into an actual 
interoffice document form, like a Memo Report.

NOTE: GPTs are NOT accurate with generic (document) conventions, so 
prompt accordingly:

Prompt: Convert the following summary into a 300-word memo report 
with a recommendation for the most viable option.

XXXXX

For this memo report, use the following headings:

Objective

Analysis

Recommendation

Demo 4: Converting 
summaries into Memo 
Reports
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Scenario: You want to convert these general summaries into an actual 
interoffice document form, like a Memo Report.

NOTE: GPTs are NOT accurate with generic (document) conventions, so prompt 
accordingly:

Demo 4: Converting 
summaries into Memo 
Reports
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Demo 4: Converting 
summaries into Memo 
Reports

This is still just a 

template. For example:

• A memo heading 

must be added.

• A rec statement 

should be added to 

the Objective section.

• Syntax, technical 

detail, and context for 

each option needs to 

be revised or refined. 

• This report does not 

mention that this rec 

is geared toward the 

likelihood of 1-in-10 

year flood event 

(10% chance/yr.) – 

this is important to 

include to justify the 

rec. 
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prompt. This commands the GPT to focus on specific parts of a document and do a specific 
task - e.g., summarize X section, analyze Y aspect of Z section, include X table from the 
document, etc.

Scenario: You want the GPT to focus/use/analyze a specific area or section of a 
longer document to build your own document. 

We’ll use the three most common delimiters for writing all at one time to demo: 

• XML tags: < content enclosed > 

• triple quotations “““

• headings

Prompt:

You will be provided with a memo report delimited with XML tags.

You will then be provided a document with financial information delimited with triple quotations """".

Add all the delimited financial information as a section with the heading entitled "Financial 
Information" below the memo's recommendation section and place dollar amounts in a table.

<memo>

<memo>

Demo 5: Using delimiters 
in prompts for specific 
commands

SJRWMD’s “UPPER OCKLAWAHA RIVER 
BASIN FLOOD CONTROL SCREENING 
ANALYSIS”

https://drive.google.com/file/d/11SEcZl7_cp_iRis2I-tx322j1zo-dwfQ/view?usp=sharing
https://drive.google.com/file/d/11SEcZl7_cp_iRis2I-tx322j1zo-dwfQ/view?usp=sharing
https://drive.google.com/file/d/11SEcZl7_cp_iRis2I-tx322j1zo-dwfQ/view?usp=sharing
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Demo 5: Using delimiters in 
prompts for specific commands

We’ll use the three most 
common delimiters for writing all 
at one time to demo: 

XML tags: < content enclosed >

triple quotations “““

headings

Prompt:

You will be provided with a memo 
report delimited with XML tags.

You will then be provided a 
document with financial 
information delimited with triple 
quotations """".

Add all the delimited financial 
information as a section with the 
heading entitled "Financial 
Information" below the memo's 
recommendation section and place 
dollar amounts in a table.

<memo>

<memo>
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CGPT Data 
Analyst output 

• Attempts to include 

memo header – still 

needs:

• To / From / Date 

/ RE: heading

• Needs rec in 

Objective section

• Needs context of 1-

in-10 year flood 

event which 

contextualizes the 

recommendations 

properly.

• This is a template to 

build out. 



















Brightstorm is a program of

Indian River Lagoon
Smart Watershed Network 
Management (SWNM)



We can’t tear down the cities we’ve built

but we can reprogram them

to act more like nature.



Vision

Intelligent stormwater infrastructure networked and coordinated to 
create more adaptive, resilient environments across the world

Mission

Test leading edge technologies to help people and organizations 
identify, design and implement novel solutions in water management

Open-source tools Advanced 
computing

Democratizing 
knowledge

Scientifically 
robust

Modular, flexible User centered



Smart Watershed 
Network 
Management 
Pilot
⑊ Pilot study to integrate new technologies into 

water management strategies

⑊ Broad partnerships to make open source and 
replicable

⑊ Multi-year upfront modeling and design phase 
followed by pilot implementation and real-world 
testing



Historically ponds release without an 
understanding of the impact of rate/timing 
on the watershed and other ponds nearby.

2

Advances in technology have allowed us to 
upgrade this technology – to start to think 

about “air traffic control” for water

Desired Future 
StateCurrent State1



Why Florida, Why the IRL?
Development, climate change, and poor performing infrastructure 
are threatening North America’s most productive and biodiverse 
estuary, the Indian River Lagoon.

Lots of ponds (>10,000), lots of 
rain! Strategically located for 
maximum impact.

Regulators, policymakers, 
and the public willing to 
embrace technology 
solutions.

Implementation partners 
willing to build, monitor, 
and maintain projects.



Key components
#1 - Intelligent infrastructure advancements

2 billion data points 
collected, 200 million 

control decisions 
made, 7 billion gallons 
of wet weather flows 

captured

Continuous 
Monitoring and 

Adaptive Control 
(CMAC)

 10 years of testing & 
implementation along 
with advancements in 

reliability and 

performance. 
2 billion data points 

collected, 200 million 
control decisions 

made, 7 billion gallons 
of wet weather flows 

captured



We can now create 
digital twin models that 

can quickly and 
accurately predict a 
watershed response 
with CMAC-enabled 

infrastructure.

The big technology 
companies have been 

busy working with 
government and non-

profits to better 
understand natural 

earth systems.

Source: Nvidia’s Earth-2 AI tool @ https://www.nvidia.com/en-us/
high-performance-computing/earth-2/

Source: https://esto.nasa.gov/ai-powered-terrahydro-could-help-hydrologists-
better-understand-the-water-cycle/

Key components
#2 - Computational advancements and hybrid analytics

https://www.nvidia.com/en-us/
https://esto.nasa.gov/ai-powered-terrahydro-could-help-hydrologists-


Rainfall / Runoff

Water level, Water 
quality

Outflow

Inputs Operational settings

Feedback

a coordinated watershed 
that learns and adapts 
over time

Combining these advancements 
to develop… 



Project Pathway

Watershed 
Prioritization

Watershed H&H 
Dev.

AI/ML Simulation 
Training

Initial Pilot 
Deployments

Performance 
Improvements Optimization

Pilot Data 
Integration into 

model

Monitoring and Evaluation of PerformanceBaseline Monitoring



Progress to Date - 
Watershed Prioritization 

An open-source tool that processes large-scale data 

to identify clusters of ponds, develop automated flow 

networks, and auto-generate H&H models to assess 

CMAC control benefits.

Why this is important?
Users/Public Agencies will be able to prioritize 

microwatersheds quickly, easily, and dynamically, 

without technical expertise or specialized software, 

democratizing access to decision-support and 

planning tools.

Identify

Prioritize

Quantify

1

2

3



We have developed a highly efficient simulation 
approach that runs 1,000x faster than traditional 
models. Simulates the impact of retrofitting 
control devices on stormwater infrastructure, 
enabling thousands of scenarios to be tested in 
the time previously needed for one.

Progress to Date – Ultra 
Fast Modeling



AI/ML Methodologies - Representing the watershed

Graph Representation of Drainage Systems
Hydrological Networks are natural graphs, and can be simplified/ modelled 
to capture relationships.

Representation
• 'Nodes' – capture points of interest (e.g. pond outflows, junctions, 

change in hydraulics) and their attributes (e.g. inflow, storage) 
• 'Edges' – Captures the relationships and attributes between the nodes 

(e.g. length, capacity and flow rates)

Formats – Both of which represent models in a graphical format

Physics-based Surrogate 
Model

AI/ML-based Surrogate 
Model

• Still uses physics 
based calculations like 
traditional models

• Used to rapidly simulate 
scenarios to achieve 
control strategies

• Graph Neural Networks 
(GNNs) are commonly used 
for this type of problem

• Learns the relationship 
and physics between points 
through model training



The Next Frontier… Deep Reinforcement Learning

Training Agent(s) to make control decisions through interacting with  the 
environment (our graphical model) to maximize cumulative rewards (e.g. 
water retention).

• Explore & Learn – The AI agent interacts with its environment, trying 
different actions to understand what works best.

• Rewards Guide Behavior – The agent receives rewards (positive or 
negative) based on its actions, encouraging good decisions and 
discouraging bad ones.

• Trial & Error Process – By repeatedly experimenting and learning 
from past rewards, the agent improves its strategy over time.

• Achieving the Goal – Over many trials, the agent refines its actions to 
maximize rewards, leading to the best possible outcome.

Data/Features pass to the Node

Agents acts on the information

GNN passes this information on to its neighbors

Node monitors for new changes




