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IPCC Report and Texas

• 4.5 to 6° F increase in temperature over 
next 100 years

• mean annual runoff may decrease 0 to 10 
percent by 2050

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

Kundzewicz and others (IPCC), 2007 



Multi-model Projections for Texas

• 16 different climate models of climate 
from 1950 to 2100

• Results at ~150 km resolution have been 
statistically downscaled to ~12 km 
resolution.

• Specific models considered use a 3-
member ensemble average of 2040 to 
2060 minus 1990 to 2010.

work by Charles Jackson, UT



1ΔC ~ 2 ΔF

Jackson, 2008
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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”

“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 

Kundzewicz and others (IPCC), 2007 



Climate change and waterClimate change and water
• Precipitation
• Runoff
• Recharge
• Evaporation
• Evapotranspiration
• Use 
• Drought
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Recharge

• recharge is expected to increase 2 percent 
worldwide 

• recharge in the western US is expected to 
increase by 30 percent

• recharge in West Texas could increase or 
decrease by 30 percent

Kundzewicz and others (IPCC), 2007 

We’re 9 kinds of skeptical on these results…
“Just like politics, all recharge is local.”



Modified from North and others (1995)

3 to 4 F increase
in 100 years



evapotranspiration

land
surface

water
table

An expected overall decrease in evapotranspiration
“Just like recharge, all evapotranspiration is local.”



use
• the increase in municipal and industrial 

use is likely to be less than five percent by 
the 2050s

• for South Central Texas area:
– 1.5 to 3.5 % increase in municipal demand
– ~31% increase in irrigation demand

Kundzewicz and others (IPCC), 2007 

Chen and others (A&M), 2000 



pumping (indirect)

• overall greater demand for 
groundwater?
– less surface water = more groundwater 

pumping
– biofuels = more groundwater pumping
– Lower CO2 emissions for power plants = 

more water use
• pumping of groundwater affects 

surface water…



Drought

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

Kundzewicz and others (IPCC), 2007 



tree rings



Water for Texas 2012…
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Summary

• It gettin’ hot in here
• …and it’s gonna get hotter
• A warmer world will affect our water
• …but there’s still a lot to know
• …so we have to be flexible



More about water 
in Texas

Water in Texas:
www.twdb.state.tx.us

Robert E. Mace:
(512) 936-0861
robert.mace@twdb.state.tx.us


