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O.H.	  Ivie	  Reservoir	  
Owned	  and	  operated	  by	  the	  Colorado	  River	  Municipal	  
Water	  District	  

Purpose:	  	  Water	  Supply	  
Supplies:	  	  Odessa,	  Big	  Spring,	  Snyder,	  Midland,	  Abilene,	  
San	  Angelo,	  Ballinger	  and	  Millersview-‐Doole	  

	  
	  
	  
	  
	  
	  
Storage	  Capacity: 	   	  554,339	  	  acre-‐feet	  
Current	  Storage:	   	   	  	  98,400	  	  acre-‐feet	  	  
2011	  Change	  in	  Storage: 	  	  -‐81,820	  	  acre-‐feet	  

M.	  Bewley	  
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Ensemble	  Streamflow	  SimulaHons	  for	  2012	  
Produced	  by	  NaHonal	  Weather	  Service,	  distributed	  by	  University	  of	  Texas	  at	  AusHn	  and	  

Kisters	  

•  348	  forecast	  points	  
–  Including	  reservoir	  inflows	  

•  11	  basins	  
•  Based	  on	  weather	  

1959-‐2009	  
–  50	  scenarios	  of	  daily	  flows	  
for	  each	  point	  generated	  
from	  an	  NWS	  rainfall-‐
runoff	  model	  (with	  
reservoirs	  included)	  

•  90+	  days	  horizon	  from	  
today	  (to	  end	  of	  summer)	  

•  Updated	  weekly	  

Basins	  
Brazos	  
Brazos-‐Colorado	  
Colorado	  
Colorado-‐Lavaca	  
Guadalupe	  
Lavaca	  
Neches	  
Sabine	  
San	  Antonio	  
San	  Jacinto	  
Trinity	  



Forecast	  Points	  and	  Subbasins	  



FEWS	  XML	  for	  Forecast	  Ensembles	  



Central	  Texas	  “Hub”	  
Synthesis	  of	  Water	  ObservaHons	  Networks	  into	  ThemaHc	  Maps	  

PrecipitaHon	  map	  for	  storm	  of	  20	  March	  2012	  at	  my	  home	  h9p://CentralTexasHub.org	  	  





Accumulated	  Inflow,	  2007	  –	  2012	  
Highland	  Lake	  System	  

30	  year	  normal	  lake	  accumulaHon	  

actual	  lake	  accumulaHon	  
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Normalized	  Difference	  
VegetaHon	  Index	  

	  
January	  17,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

1	  



Normalized	  Difference	  
VegetaHon	  Index	  

	  
February	  2,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

2	  



Normalized	  Difference	  
VegetaHon	  Index	  

	  
February	  18,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

3	  



Normalized	  Difference	  
VegetaHon	  Index	  

	  
March	  5,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

4	  



Normalized	  Difference	  
VegetaHon	  Index	  

	  
March	  22,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  
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Normalized	  Difference	  
VegetaHon	  Index	  

	  
April	  6,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

6	  



Seasonal	  Greening	  
	  

>5	  percent	  higher	  NDVI	  
Mar.	  5	  -‐	  Feb.	  18,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

7	  



Seasonal	  Greening	  
	  

>5	  percent	  higher	  NDVI	  
Apr.	  6	  -‐	  Mar.	  5,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

8	  



Seasonal	  Greening	  
	  

>5	  percent	  higher	  NDVI	  
Apr.	  6	  -‐	  Mar.	  5,	  2012	  

	  
Source:	  	  16-‐day	  cycle	  MODIS	  
UT	  Center	  for	  Space	  Research	  

San	  Angelo	  

9	  
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Soil	  Wetness	  Index	  

Date	   Average	  
SWI	  (%)	  

Total	  Soil	  Moisture	  
Volume	  (km3)	  

Uniform	  Moisture	  Depth	  
(cm)	  

August	  23,	  
2011	   22.9	   25.2	   3.62	  

December	  23,	  
2011	   43.6	   48.0	   6.89	  

March	  23,	  
2012	   50.3	   55.3	   7.94	  

Total	  Texas	  soil	  water	  storage	  =	  110	  km3	  
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USDA – AFRI Drought Project 
•  Early Warning / Decision Making Tool 

–   For agricultural producers 
–   For specific crops 
–   3 integrated components 

•   Drought forecast program 
•   Hydrologic forecast model 
•   In-field crop stress monitoring 

•  Dr. Clyde Munster – BAEN Dept., TAMU 
•  Dr. John Nielsen-Gammon – ATMO Dept., TAMU 
•  Dr. Tom Cothren – SCSC Dept., TAMU 



Drought Forecast Program 
•  Use real-time data 
•   Ensemble (probabilistic) forecasts 

–   2 week forecasts 
•   Will provide the following drought info: 

–   Areal extent 
–   Duration 
–   Severity 

•  4 km x 4 km grid 
–   Rainfall 
–   Max / min air temperature 
–   Wind speed 



Hydrologic Forecast Model 
•  Soil Water Assessment Tool (SWAT) 

–   Calibrate / validate model for previous droughts 
–   Input the output from the weather model 
–   Forecast hydrologic conditions 

• Streamflow 
• Lake / reservoir levels 
• Soil moisture 
• Groundwater levels 

•   In-field crop stress monitoring 
–   crop specific drought indicators 



Early Warning/Decision Making Tool 
•  Provide	  agricultural	  producers	  with	  hydrologic	  
forecasts	  
 	  Maximize	  producHon	  
 	  Minimize	  risk	  

•  Similar	  tool	  can	  be	  
developed	  for	  Drought	  
Technology	  for	  Texas	  	  	  



Danny	  Reible	  
UT-‐CRWR	  

	  
	  
	  
	  

Drought	  Technology	  Steering	  Commi9ee	  
April	  12,	  2012	  

	  





Michael	  Young	  
UT-‐CIESS	  

	  
	  
	  
	  

Drought	  Technology	  Steering	  Commi9ee	  
April	  12,	  2012	  

	  



Michael	  Young	  (michael.young@beg.utexas.edu)	  
Bridget	  Scanlon	  (bridget.scanlon@beg.utexas.edu)	  

	  
•  Vulnerability	  of	  water	  systems	  to	  drought,	  focusing	  on	  

subsurface	  (soil	  moisture	  and	  groundwater)	  environments	  

•  Comparing	  GRACE	  water	  storage	  changes	  with	  soil	  
moisture	  (NLDAS)	  and	  groundwater	  data	  

•  PredicHng	  reservoir	  storage	  using	  neural	  networks	  
including	  climate	  forecasts	  (Lower	  Colorado	  River)	  

•  Assessing	  site	  suitability	  for	  aquifer	  storage	  and	  recovery	  

Bureau	  of	  Economic	  Geology	  –	  	  
Water/Drought	  Related	  Research	  	  



Bureau	  of	  Economic	  Geology	  –	  	  
Water/Drought	  Related	  Research	  	  

•  Soil	  moisture	  monitoring	  in	  the	  High	  Plains…expand	  to	  
Lower	  Colorado	  River	  basin	  

•  OpHmizing	  conjuncHve	  use	  of	  surface	  water	  and	  
groundwater	  

•  Working	  on	  water	  demand,	  parHcularly	  for	  uHliHes	  
•  Endangered	  species	  impacts	  on	  water	  availability	  
•  Expanding	  into	  water	  demand	  and	  economics	  (non-‐

agriculture)	  
•  Economic	  impacts	  of	  drought	  	  
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Land	  Surface	  Modeling	  in	  Support	  of	  Drought	  
Technology	  Steering	  Commi3ee	  Planning	  

Temperature	  
Precipita@on	  
Wind	  speed	  
Specific	  humidity	  
Surface	  pressure	  
Downward	  SW	  radia@on	  
Downward	  LW	  radia@on	  

Noah-‐MP	  land	  
surface	  model	  

Surface	  runoff	  
Sub-‐surface	  runoff	  
Soil	  moisture	  
Evapotranspira@on	  
Water	  table	  ……	  

Soil	  	  
type	  

Soil	  	  
color	  

Green	  	  
vegeta@on	  
frac@on	  

Land	  
cover	  

Model	  
output	  

NLDAS	  atmospheric	  forcing	  

Zong-‐Liang	  Yang	  &	  XiHan	  Cai	  

Land	  surface	  features	  



Anomalies	  

2011	  
Highest	  posi@ve	  
temperature	  anomaly	  

2011	  
Very	  high	  nega@ve	  
precipita@on	  anomaly	  



Anomalies	  

2011	  
Neither	  soil	  moisture	  
nor	  runoff	  anomaly	  
reaches	  the	  highest,	  
because	  of	  @me	  lag?	  






