Texas Drought Outlook: The
Long and the Short of It



August 9, 2011

Valid 8 a.m. EDT

Intensity: Drought Impact Types:
|| DO Abnormally Dry r~ Delineates dominant impacts
|| D1 Drought - Moderate A = Agricultural (crops, pastures,
| D2 Drought - Severe grasslands)
B D3 Drought - Extreme H = Hydrological (water)
B D4 Drought - Exceptional
USDA P
The Drought Monitor focuses on broad-scale conditions. | Nann;jvmwgmmmgm s
Local conditions may vary. See accompanying text summary
for forecast statements. Released Thursday, August 11, 2011

http://d rought.unl.edu /dm Author: Laura Edwards, Western Regional Climate Center




Texas Statewide Accumulated Precipitation Through July
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Texas Statewide Accumulated Precipitation Through July
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Texas A&M OSC AI‘M

6 Month SPI Blend
August 8, 2011
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Texas A&M OSC AI‘M

6 Month SPI Blend
August 16, 2011
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1917: 12-month rank
Dark red: driest of past 100 years
Yellow: among driest 10%

Dark blue: among wettest 50%




1918: 12-month rank




1925: 12-month rank




1956: 12-month rank




2011: 12-month rank







2011: 9-month rank




2011: 6-month rank




Drought Causes

La Nina (trigger)
Stable jet stream (bad luck)
Soil moisture feedback and high desert air

Climate change (1-2 °F add-on)



20-yr Smoothed Texas Precipitation
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Texas A1B Projections
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Immediate Drought Outlook

» Short-term relief or flooding possible from:
— Approaching cold fronts
— Tropical disturbances

 Rest of fall and winter: will La Nina return?

* Many parts of the state: continued drought
through summer 2011



Sea Surface Temperature Anomalies: El Nino Years
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El Nino Cool-Season Precipitation

Composite Precipitation Anomalies Nov to Mar
Versus 1800-1990 Longterm Average

1362-83.1961-82,1887-90.1857-50,1868-68,1972-72.1865-06, 136607
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Dec 2009-Feb 2010 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest

115 = Wettest
Record Much Below Near Above Much Record
Driest Below Normal Normal Normal Above Wettest

Normal Normal



El Nino Cool-Season Temperature

Composite Temperature Anocmalies Nov to Mar
Versus 1800-1995 Longterm Average
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Dec 2009-Feb 2010 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
115 = Warmest

Record Much Below Near Above Much Record
Coldest Below Normal Normal Normal Above Warmest
Normal Normal




La Nina Cool-Season Precipitation

Comporsite Precipitation Anomalies Nov to Mar
Versus 1850—-1995 Longterm Average

1954-35.1955-56,1864-60.1870-71,1873-74,1375-76.1800-069, 138838
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Nov 2010-Apr 2011 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Precipitation

1 = Driest

116 = Wettest
Record Much Below Near Above Much Record
Driest Below Normal Normal Normal Above Wettest

Normal Normal



La Nina Cool-Season Temperature

Composite Temperature Ancmalies Nov to Mar
Versus 1800-1995 Longterm Average

1954-35.1935-56,1864-60.1870-71,1873-74,1975-76.1800-069, 138838
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Nov 2010-Apr 2011 Statewide Ranks

National Climatic Data Center/NESDIS/NOAA

Temperature

1 = Coldest
116 = Warmest

Record Much Below Near Above Much Record
Coldest Below Normal Normal Normal Above Warmest
Normal Normal
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Texas A&M OSC AI‘M

6 Month SPI Blend
December 28, 2010
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Texas A&M OSC AI‘M

6 Month SPI Blend
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Texas A&M OSC AI‘M

6 Month SPI Blend
June 28, 2011
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Texas A&M OSC AI‘M

6 Month SPI Blend
August 16, 2011
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Texas Summer Drought Feedback

Dry soil

Very little evaporation
Few thunderstorms
Drier soll

Even less evaporation

Even fewer
thunderstorms

Dry soll

Very little evaporation
Plenty of heating

Hot temperatures

Even more
evaporation

Even greater water
demand



Texas Summer Drought Feedback

Hot temperatures

High pressure aloft

Air from desert
southwest circles
overhead

Even fewer
thunderstorms

Even hotter
temperatures

* Tropical disturbance
— Tropical wave
— Tropical depression
— Tropical storm
— Hurricane

* Widespread rain
— Lower temperatures
— More water vapor
— More thunderstorms
— Cycle is broken



Observed Sea Surface Temperature (°C)
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Nino3.4 SST Anomaly (°C)

Model Predictions of ENSO from Jul 2011
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monthly values for the PDO index: 1900-September 2009

1900 1920 1940 1960 1980 2000

Pacific Decadal Oscillation

Positive: Wet Texas Negative: Dry Texas
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Recap

» Texas Weather is produced by...
— Mountains to the west

— Cold air from the north
— Warm, moist air from the south

» Texas Weather is changed by...
— El Nino/La Nina
— Other sea surface temperature patterns

— Land use, greenhouse gases, sun, volcanoes,
pollution...



How to Make a Drought

Start with La Nina

Get unlucky with the weather
Dry out soil and keep it dry
Repel tropical disturbances
Enhance with global warming
Repeat



Additional Climate Change Slides
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Source: http://www.sciencepoles.org/index.php?
s=2&rs=home&uid=625&Ig=en




Source: http://earthobservatory.nasa.gov/Newsroom/Newlmages/Images/
modis_albedo_Irg.jpg



Temperature (K)

Upper Trop. Water Vapor (mm)
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CH, (p.p.b.v.) CO, (p.p.m.v.)
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Source: http://
earthobservatory.nasa.gov/
Newsroom/Newlmages/
images.php3?
img_id=17486
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Carbon Dioxide (ppm)

Time (before 2005)
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Source: IPCC AR4 Working Group 1 SPM http://www.ipcc.ch

Radiative Forcing (W m'z)



Source: http://www.geog.cam.ac.uk/
research/projects/aerosolsclimate/

Source: http://rapidfire.sci.gsfc.nasa.gov/
subsets/?USA7/2007029/



Projected Patterns of Precipitation Changes
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AOGCM Projections of Surface Temperatures
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