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question 1:

where does your water 
come from?

A. surface water (lake, river)
B. groundwater (aquifer, well)
C. rain (rainwater harvesting)
D. faucet

atmosphere
precip 379,000,000

ET 320,000,000 evap 7,200,000

surface water

86% evapotranspirates (ET)

47,200,000 into lakes and rivers from runoff
4,700,000 into lakes and rivers from rainfall

All numbers in 
acre‐feet per year

for Texas

groundwater

recharge 5,100,000

1.3% of precip recharges aquifers

baseflow 1,300,000

Texas coast: 35,000,000

Other states: 9,300,000data from Ward and Valdes (1995) 85% of surface flows leave Texas
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current and projected water supplies

2022 State Water Plan

based on current infrastructure
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2020 water use: 14 million acre‐feet
‐ 55% irrigation
‐ 31% municipal

River basins
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2002 State Water Plan
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the Rio Grande “meets” the Gulf of Mexico in 2001

Major aquifers
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Minor aquifers
Cross Timbers
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groundwater withdrawals in Texas

Mace (2021)

Total water‐level
declines in the
major aquifers

from the 2012 State Water Plan
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question 2:

would you drink treated 
wastewater?

A. ah HELL NO!
B. all day!
C. only if it didn’t come from 

Dallas

D. only if it’s packaged as beer

“I guess that means I get 
to drink my beer twice…”
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surface water‐
groundwater 
interaction
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USGS

surface water‐
groundwater 
interaction
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Anaya and others (2016)

9.3 million acre-feet per 
year, or about 30 percent 
of all surface-water flows 
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Rio Grande‐Hueco Bolson

Surface water

Groundwater
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question 3:

how concerned are you 
about climate change?

A. climate what?
B. concerned but hopeful
C. concerned but not hopeful
D. we’re all going to die!!!

“If climate is a shark, then 
water is its teeth.”
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IPCC 2021
Ewing 2016

Antarctic ice sheet starts to form

Northern ice sheets start to form

Temperature trends since 1975 according to NCEI nClimDiv data. Nielsen‐Gammon et al. 2021
(2036 Report)
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NICS States at Risk Report 2022

observed and projected temperatures in Texas

https://www.science.org/doi/10.1126/science.abn7950

feeling
tipsy?

https://www.theguardian.com/environment/2022/sep/08/world‐on‐
brink‐five‐climate‐tipping‐points‐study‐finds
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from Nielsen‐Gammon and others (2020)

soil moisture at 30 cm

soil moisture at 200 cm

Palmer Drought Severity Index

Modeled Storage in Travis and Buchanan in 2115

with 
climate 
change

no 
climate 
change

from the City of Austin

units in acre‐feet
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plan for the worst,
hope for best, 

and expect to be surprised

plan for the worst,
hope for best, 

and expect to be surprised

themeadowscenter.com
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questions?
Robert E. Mace, Ph.D., P.G.

The Meadows Center for Water & the Environment
Department of Geography and Environmental Studies

Texas State University

robertmace@txstate.edu
(512)245‐6021

@MaceatMeadows
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