Water Forward
Austin’s Integrated Water Resources Plan
Task Force Meeting

December 6, 2016

Austin
IAJATER
IATER




Austin Water Forward - Integrated Water Resources Plan
IAJATER :
“Thr— — Task Force Meeting

Climate Change and Hydrology Analysis
Presentation



Scene on the Colorado River, Austin, Texas.

CLIMATE AND HYDROLOGY ANALYSIS
FOR AUSTIN WATER

Katharine Hayhoe, Rodica Gelca and Anne Stoner
DECEMBER 6, 2016



NORMAL CLIMATE



Presenter
Presentation Notes
… no matter how variable any given year or even several years can be, we can bank on the fact our climate will always return to “normal”



TEXAS CLIMATE



Presenter
Presentation Notes
… no matter how variable any given year or even several years can be, we can bank on the fact our climate will always return to “normal”



OCTOBER
2011



SEPTEMBER
2014




NOVEMBER

2016

33%




WATER SCARCITY




WILDFIRE




—)
—
"
<
<
o
O
<
Z
<
Ll
o
e
]
o
O
O
LLl
o

4 Th
|

i
i

s L

!'. .,""" I‘:‘\-‘,-‘ .

"‘lﬂ o
e

=

FE




‘1‘“ U “'\H“
1 e



Presenter
Presentation Notes
… no matter how variable any given year or even several years can be, we can bank on the fact our climate will always return to “normal”



Idalou
F &




Planning for the future
based on the past
is like driving down the road
looking in the rear-view mirror.
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CLIMATE ANALYSIS FOR AUSTIN

Our climate is already changing, consistent with
larger-scale trends observed across the U.S. and
the world.

In the future, in Central Texas, we expect:

* |ncreases in annual and seasonal average
temperatures

 More frequent high temperature extremes
e Little change in annual average precipitation

e More frequent extreme precipitation and more
drought conditions in summer due to hotter
weather



MOTIVATION

Inflows during the most recent drought were
much lower than during the 1950s drought.
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MOTIVATION

Inflows during the most recent drought were
much lower than during the 1950s drought.

This study seeks to develop hydrologic
projections to evaluate how a changing climate
might affect future water supply in Austin and
how to plan for it.



CLIMATE

To what extent

does temperature
and precipitation
affect streamflow?
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OBSERVED DATA

A STREAMFLOW WEATHER
GAUGES STATIONS
Daily streamflow, Daily temperature
scaled to match and precipitation
naturalized monthly

flows

1940 - 2013



How often is this variable in the top 10 best predictors for a gauge?
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How often is this variable in the top 10 best predictors for a gauge?
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How often is this variable in the top 10 best predictors for a gauge?
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How often is this variable in the top 10 best predictors for a gauge?
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TOP STREAMFLOW PREDICTORS
Colorado River at San Saba
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CLIMATE

To what extent

does temperature
and precipitation
affect streamflow?




t

cien

Correlation Coe

Colorado River at San Saba

0.7

0.6

05 +—

0.4

0.3

0.2

0.1

1950-1959

1960-1969

1970-1979

1980-1989

1990-1999

2000-2009

smm==3 day - avg precip
=] week - avg precip
smms=] week - precip intensity
=1 week - avg temp
) weeks - 3 days over 3"
w7 weeks - wettest week

2 weeks - days <32F

2 weeks - days >90F

4 weeks - 3 days over 3"

4 weeks - days < 32F

4 weeks - days > 90F



Correlation Coefficient
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Presentation Notes
Distinguish between gauge locations (upstream versus downstream, on opposite sides of 98th meridian?)
Show that it doesn’t change much over time, same predictors are still consistent despite impoundments etc.
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CLIMATE

To what extent

does temperature
and precipitation
affect streamflow?

PREDICTABILITY
Can we simulate
streamflow using
temperature and
precipitation from
climate models?




PROBABILITY
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Presentation Notes
If we drive these models (based on obs) with GCM historical simulations do we get something reasonable?


CLIMATE

To what extent

does temperature
and precipitation
affect streamflow?

PREDICTABILITY
Can we simulate
streamflow using
temperature and
precipitation from
climate models?

FUTURE
PROJECTIONS
Can we simulate
projected future
changes in
climate?




FUTURE CHANGE DEPENDS
ON OUR CHOICES
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Presentation Notes
AOGCMs evaluated in 20+ peer-reviewed journal articles* on ability to simulate key variables relevant to climate that include:

 Albedo
 Cloud Radiative Forcing
 N/S Hemisphere SLP
 (Ant-)Arctic surface T & SLP
 Antarctic Circumpolar Current
 Central US temperature
 Indian Summer Monsoon
 Indian Ocean Dipole
 Teleconnection patterns (ENSO, AO, PDO, PNA, NAO, AMO)


FUTURE CHANGE DEPENDS ON HOW
SENSITIVE THE PLANET IS
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TOP STREAMFLOW PREDICTORS
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HISTORICAL OBSERVATIONS AND
FUTURE PROJECTIONS

Days per year with more than 2" of rain Days per Year with Tmax > 90oF
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USGS Stream Gauges
USGS Weather Stations
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~~— Rivers

55 Lakes and Bays 50 Miles
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Annual Precipitation - Quadrangle 710
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CLIMATE

To what extent

does temperature
and precipitation
affect streamflow?

PREDICTABILITY
Can we simulate
streamflow using
temperature and
precipitation from
climate models?

FUTURE
PROJECTIONS
Can we simulate
projected future
changes in
climate?

FUTURE IMPACTS
What does this
mean for water

supply?
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Annual Streamflow
Colorado River at San Saba
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Annual Streamflow
Colorado River at San Saba
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Annual Streamflow
Colorado River at Austin
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Colorado River at Wharton
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Annual Streamflow
Colorado River at Wharton
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Annual Streamflow
Colorado River at Wharton
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NEXT STEPS

Develop seasonal models.
Finalize analysis results.

Provide streamflow inputs to the WAM
gauges for 1950-2100.

Provide monthly precipitation and
evaporation for the TWDB quadrangles.



CLIMATE

PREDICTABILITY

FUTURE
PROJECTIONS

FUTURE
IMPACTS
What does this

mean for water
supply?
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