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2007 State Water Plan

m Section on Climate Change
— Slightly increasing precipitation
— Slightly decreasing temperature

Source: Texas State Climatologist, John Nielson-Gammon, 2005.



Temperature trends from climatologists...
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Trend in Annual TMEAN, 1901 to 2003
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Source: Hadley Centre, University of East Anglia, UK, 2005



Schematic for Global
Atmospheric Model

Horizontal Grid (latitude - longitude)
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Physical Processes in a Model
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Uncertainty estimation

m Estimate effects of internal variability by
repeating climate projections with different
starting conditions.

m Use climate models from different
laboratories to sample uncertainties In
model development.

m Dr. Charles Jackson - University of Texas



Multi-model Multi-ensemble annual mean temperature change
at year 2050 from year 2000
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CCSM Multi-ensemble annual mean precipitation change
at year 2050 from year 2000




ECHAMS5 Multi-ensemble annual mean precipitation change
at year 2050 from year 2000
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CGCM Multi-ensemble annual mean precipitation change
at year 2050 from year 2000
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IPCC Report and Water

“quantitative projections of changes in
precipitation, river flows, and water levels at

the river-basin scale remain uncertain”
Kundzewicz and others (IPCC), 2007

“climate projections from global climate
models are not easy to incorporate Into
hydrological studies because of significant

uncertainties in the modeling process”
Kundzewicz and others (IPCC), 2007
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IPCC Report and Texas
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m 45106 Fincrease in temperature
over next 100 years

m mean annual runoff may decrease 0O to
10 percent by 2050

m flow seasonality may increase with
more rainfall during the wet season
and less rainfall during the dry season

Kundzewicz and others (IPCC), 2007



= Number of extreme drought events
per 100 years are expected to increase
2 to 6 times by the 2090s

Kundzewicz and others (IPCC), 2007
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Tree Ring and CCSM Modeled PDSI
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Hydrological projections
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m Downscaling for regions/watersheds
— Statistic
— Dynamic

= How do you apply a trend

(temperature/precipitation) to a rainfall-
runoff model?

m How do you choose the best-performing
GCM? Do you work with an ensemble of
models?



2012 State Water Plan:
Risk & Uncertainty
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Models Permitting  Population
projections

Land use

Implementation
Economics

Politics Climate change



Considerations
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m How Is demand affected by CC?
m Different sectors impacted differently
m What is the role of paleohydrology?

m How do you deal with non-stationarity?

— Rule curves and reallocation of storage In
federal reservoirs

— Flood & drought frequency analysis

m Choose water management strategies
wisely — resilience to climate change!



Adaptive management
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m Develop projections
— Climatological — hydrological
— Population
— Demand
— Land use change
— Etc...

m Monitor




U.S. Drought Monitor " 22%
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Released Thursday, May 14, 2009
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Director, Surface Water Resources Division
Water Science and Conservation

Texas Water Development Board
1700 N. Congress Ave.
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Austin, TX 78711-3231

(512) 463-8856
barney.austin@twdb.state.tx.us



	Slide Number 1
	Texas Regional & State �Water Planning
	2007 State Water Plan
	Slide Number 4
	Slide Number 5
	Uncertainty estimation
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	IPCC Report and Water
	Slide Number 15
	IPCC Report and Texas
	Drought
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Hydrological projections
	2012 State Water Plan:�Risk & Uncertainty
	Considerations
	Adaptive management
	Slide Number 25
	Barney Austin�Director, Surface Water Resources Division�Water Science and Conservation

