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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 

100% 



SEPTEMBER 
2014 

86% 



NOVEMBER 
2016 

33% 



WATER SCARCITY 



WILDFIRE 



RECORD-BREAKING RAINFALL 
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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: 
• Increases in annual and seasonal average 

temperatures  
• More frequent high temperature extremes  
• Little change in annual average precipitation  
• 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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Sep. 1952 
Pedernales Flood
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Cumulative inflows to Lakes Buchanan 
and Travis 
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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? 





OBSERVED DATA 

Daily temperature 
and precipitation 

STREAMFLOW 
GAUGES 

WEATHER 
STATIONS 

Daily streamflow, 
scaled to match 
naturalized monthly 
flows  

1940 - 2013 





PRIMARY PREDICTORS 
2-4 week PR + DRY DAYS 



SECONDARY PREDICTORS 
LONGER-TERM PRECIPITATION, 
DRY DAYS 
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INDIVIDUAL MODIFIERS 
EXTREME PRECIPITATION, 
EXTREME HEAT DAYS 





COLORADO AT AUSTIN 

COLORADO AT WHARTON 

PEDERNALES AT JOHNSON CITY 

LLANO AT LLANO 

COLORADO AT SAN SABA 
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TOP STREAMFLOW PREDICTORS 



CLIMATE 
To what extent 

does temperature 
and precipitation 

affect streamflow? 
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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? 
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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 CHANGE DEPENDS 
ON OUR CHOICES 

HIGHER SCENARIO 
LOWER SCENARIO 
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 Teleconnection patterns (ENSO, AO, PDO, PNA, NAO, AMO)



FUTURE CHANGE DEPENDS ON HOW 
SENSITIVE THE PLANET IS 

HIGHER SCENARIO 
LOWER SCENARIO 
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GAUGE-SPECIFIC FUTURE 
PROJECTIONS 

20 GLOBAL 
CLIMATE 
MODELS 2 FUTURE SCENARIOS 



TOP STREAMFLOW PREDICTORS 



HISTORICAL OBSERVATIONS AND 
FUTURE PROJECTIONS 





EVAPORATION 
PRECIPITATION 







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? 





















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? 



65 


	Slide Number 1
	Slide Number 2
	CLIMATE AND HYDROLOGY ANALYSIS FOR AUSTIN WATER
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	WATER SCARCITY
	WILDFIRE
	RECORD-BREAKING RAINFALL
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	CLIMATE ANALYSIS FOR AUSTIN
	MOTIVATION
	MOTIVATION
	Slide Number 20
	Slide Number 21
	OBSERVED DATA
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	TOP STREAMFLOW PREDICTORS
	TOP STREAMFLOW PREDICTORS
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	FUTURE CHANGE DEPENDS�ON OUR CHOICES
	FUTURE CHANGE DEPENDS ON HOW SENSITIVE THE PLANET IS
	GAUGE-SPECIFIC FUTURE PROJECTIONS
	TOP STREAMFLOW PREDICTORS
	HISTORICAL OBSERVATIONS AND FUTURE PROJECTIONS
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	NEXT STEPS
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65



