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Procedures for Webinar
The webinar will be recorded and posted to NCTCOG’s 

website under the green banner called “Webinars” here: 
https://www.nctcog.org/envir/natural-resources/water-resources

 If you submitted an RSVP for this webinar, you will receive 
an email with the presentation, and eventually, a link to the 
recording. If you did not RSVP and would like these webinar 
materials, please email eberg@nctcog.org or type your 
email address in the chat.

Please keep your microphone on mute until the Question-
and-Answer period at the end of the presentation. 

Thank you!
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Speaker Introduction

Dr. John Nielsen-Gammon

Regents Professor of Atmospheric Sciences, 
Texas A&M University
Texas State Climatologist
Director of the Southern Regional Climate Center
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What Water Planners in Texas 
Need to Know about Climate (and I 

wish I could tell you)

John W. Nielsen-Gammon
Texas A&M University
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Fig. 1 Top: Multimodel mean summer (JJA) PDSI and standardized soil moisture (SM-30cm and 
SM-2m) over North America for 2050–2099 from 17 CMIP5 model projections using the RCP 8.5 

emissions scenario. 

Benjamin I. Cook et al. Sci Adv 2015;1:e1400082Copyright © 2015, The Authors
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Science
Volume 368(6488):314-318

April 17, 2020

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association 
for the Advancement of Science. No claim to original U.S. Government Works
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Fig. 4 Trends in summer soil moisture simulated directly from coupled models.

A. Park Williams et al. Science 2020;368:314-318

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association 
for the Advancement of Science. No claim to original U.S. Government Works
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Fig. 2 Effects of anthropogenic climate trends.

A. Park Williams et al. Science 2020;368:314-318

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association 
for the Advancement of Science. No claim to original U.S. Government Works
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What about Texas?
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Attributing a trend to climate change

• Is there a clear historical trend?
• Do models project a consistent future trend?
• Is there a sound physical understanding of why there should be a trend?
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Attributing a trend to climate change

• Is there a clear historical trend?
• Do models project a consistent future trend?
• Is there a sound physical understanding of why there should be a trend?
• Example: extreme cold

• Clear historical trend: milder extreme cold
• Consistent model projections: milder extreme cold
• Physical understanding: warmer Arctic (but changing weather patterns)

22



Why more droughts? Or more aridity?

• On the drying side…
• Changes in temperature
• Changes in rainfall extremes, month 

to month
• Changes in rainfall seasonality

• On the wetting side…
• Changes in biosphere water use 

efficiency

On the unclear side…
• Changes in annual precipitation
• Changes in rainfall extremes, single 

storms
• Changes in biomass
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What does this mean for surface water supply?

• Uncertainty for future
• How much carbon dioxide etc.?
• How much will the climate system respond?
• How do we infer local details, given the climate system response?
• How do we model the hydrology?
• How important is all of this compared to natural variability?

• Also relevant: demand and flood resilience
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What does this mean for groundwater supply?

• Fast-recharge aquifers: supply-driven impacts
• Slow-recharge aquifers: demand-driven impacts
• In between: demand-driven impacts + future supply-driven impacts
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What do stakeholders really need to know?
Case 1: Large surface water suppliers
• An estimate of resilience implied by planning for “drought of record” 
• A way to incorporate future uncertainties and single-event planning
• Texas regulatory models that are set up to incorporate climate change
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What do stakeholders really need to know?
Case 2: Small groundwater management districts
• Prediction of demand-side response driven by climate change
• Technical expertise
• Short-term and long-term outlooks tailored to needs
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What do stakeholders really need to know?
Case 3: Regional water planning groups
• Understanding of climate-driven interactions

• Rising temperatures: rising energy demand: increased cooling water needs

• Tools for designing climate-resilient water supply portfolios
• Ways of satisfying diverse stakeholders and diverse public opinions
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What did Austin Water do?

• Water Forward: a 100-year integrated water resources plan
• Input: Global climate model projections of temperature and precipitation
• Input: Historical statistical relationship with streamflow
• Tool: Future scenarios = drought of record and 3x drought of record
• All info tailored for direct input to Water Availability Model
• Key: Working directly with climate scientists
• Now: Next iteration, including science advisory team

29



30



31



32



33



What about really heavy rain?

(research funded by Harris County Flood Control District)
(additional work by Savannah Jorgensen)
(paper to be submitted very soon)
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• 2018: NOAA Atlas 14: 
Official estimates of 
extreme rainfall risk  
(100-yr events, etc.)

• Analysis includes 2017 
rainfall

• Previous analysis dates 
from 1960s

• Old analysis (contours) 
and change (shading) in 
1-day 100-yr rainfall 
amounts shown at right
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Van der Weil et al. (2016)

Models predict increases, but…
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Your Experience May Vary

Harris County single-
station composite

Brazoria County single-
station composite
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Your Experience May Vary

Harris County single-
station composite

Brazoria County single-
station composite
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Stationary Return Values (in.)
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Stationary Return Values (in.)
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Return Value Trend, 1960-2020 (%)
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Original Atlas 14 data                                     Extended Atlas 14 data

100-year 1-day amount (inches)
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Fractional effect of 2015-2017 events on stationary return value
43



Nonstationary trend (%), 1960-2020 Effect of 2015-2017 events on trend (fraction 
of return value) 44
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Summary

• Soils getting drier: probably
• Runoff increasing: maybe
• Lake evaporation increasing: definitely
• Extreme rainfall increasing: yes
• Note: extreme rainfall and runoff trends are what should happen relative 

to what should have happened, not what actually happened

n-g@tamu.edu 46



Summary

• Soils getting drier: probably
• Runoff increasing: maybe
• Lake evaporation increasing: definitely
• Extreme rainfall increasing: yes
• Note: extreme rainfall and runoff trends are what should happen relative 

to what should have happened, not what actually happened
• How large are these changes? I wish I could tell you!

n-g@tamu.edu 47



Questions?
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Wrap-Up

If you submitted an RSVP for this webinar, you will 
receive an email with the presentation slides and a 
subsequent email with a link to the recording. The 
slides will be posted under the green banner 
“Webinars” here: 

https://www.nctcog.org/envir/natural-resources/water-resources

If you did not RSVP and would like these webinar 
materials, please email eberg@nctcog.org to be 
included in the follow-up emails or type your  
email address in the chat.
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Thank you for attending!

NCTCOG Webinar 
February 23, 2022

www.nctcog.org/WaterResources 

Prepared in cooperation with the
Texas Commission on Environmental Quality and
U.S. Environmental Protection Agency

North Central Texas Council of Governments

Elena Berg, NCTCOG
eberg@nctcog.org
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