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Earth Rules

https://mynasadata.larc.nasa.gov/basic-page/energy-and-matter-cycles



Earth Rule – 
The Earth Has Evolved Around 

the Hydrologic Cycle



The Issues

• Texas water management system 
is archaic and has significantly 
modified the hydrologic cycle

• Our legal concepts are far behind 
the emerging problems

• Texas will fail to deliver water 
consistently in a climate-changed 
world and will alter the water 
systems from headwater to 
baywater

• Our management system is static 
based on assumptions and past 
conditions 

• Could and should be dynamic 
based on real time conditions 
and future projections







The Role of AI



How To Use AI 
for Water 

Intelligence

It is a tool – not a solution

Must be verified and validated

Rapid fast failure – create it, run it, check 
results and do it again

Incredibly fast in computations – in 
development - but must not overpromise



Remember

The Water 
In Texas 
Rivers Is 

Owned By 
The State of 

Texas



Intelligent 
Watershed

• a modern, technology-
driven approach to 
water management that 
integrates data, 
modeling, and artificial 
intelligence to connect 
raw data to actionable 
decisions across a 
watershed.

Source. Oak Ridge National Lab
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Our Climate Is 
Changing and 

We Need To 
Keep Up

Real-Time Gaged 
Rainfall Updates





Climate 
and Soil 
Moisture

Spring 
Flow

Water 
Availability  
Model

Water Use 
Model

Return 
Flow 
Model

Endangered 
Species 
Needs

Bay and 
Estuarine 
Inflows

Watershed 
Intelligence 

Engine

Application to the Guadalupe River System





Jacobs Well Wimberley 

Comal Springs
Primary Spring
New Braunfels





Real-Time 
Monitoring 
Spring 
Flow?
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USGS River Flow Gages









Identification 
of Unused 

Water Rights

Unused water rights are subject to 
cancellation

Last major cancellation 2001-2002 on the Rio 
Grande

WIE can identify unused water rights based on 
reported usage

Watermaster or others can lead cancellation 
process

Can we dedicate cancelled water rights to the 
bays?
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Monitoring Water Use Withdrawals



Water Uses of Concern



Net Positive Water Pledges



C40 Water Safe Cities

•Buenos Aires, Argentina
•Copenhagen, Denmark
•Freetown, Sierra Leone
• Lisbon, Portugal
• Los Angeles, USA
•Milan, Italy
•New Orleans, USA
•New York City, USA

•Oslo, Norway
•Phoenix, USA
•Quezon City, Philippines
•Quito, Ecuador
•Rio de Janeiro, Brazil
•Rotterdam, Netherlands
•Tokyo, Japan
•Tshwane, South Africa
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Wastewater Discharge Flow Monitoring



Consider the Trinity River
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Endangered Guadalupe River Species: 
False Spike,Guadalupe Fatmucket, and Guadalupe Orb

https://www.fws.gov/media/guadalupe-river-basin-mussels-false-spike-guadalupe-fatmucket-and-guadalupe-orb



Photo by Larry Ditto





Crane Habitat 

and Sea Level 

Rise

Crane Territories and 

Sea  Level Rise
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Estuarine Species Needing 
Freshwater Inflow





Nueces Bay Determined To Be 
Ecologically Dead by SB3 Study

https://www.youtube.com/watch?v=Fz1bcpe1ea4



SB 3 Modeling Completed But Not Being 
Used Effectively











What Is Done With the Output? 
The Power of Information

Constant understanding of drought conditions and soil moisture content watershed-wide

Greater focus on springflow and its loss – legal connection?

Cancellation of unused permits 

Increase focus on return flows – legal connection?

Shifting of water use by withdrawers – legal connection?

Increasing water efficiency – net zero water

Provision of inflow for endangered species and  the estuary – legal connection?



Paper Under Preparation 
(Not Written by AI)



Earth Rules Beyond the 
Law
• Physical processes affected by but 

beyond the legal system

• Natural Law

• Billions of dollars being spent on carbon 
dioxide-related aspects without any U.S. 
federal legal requirements

• Goal is to restore the carbon cycle and 
halt the increase in CO2 in the 
atmosphere if not return it to pre-
industrial levels

• The same will be true of water

https://mises.org/mises-daily/introduction-natural-law



mailto:blackbur@rice.edu
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