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Drought Severity in Texas
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@RESOLVED (3)
>WATCH - Voluntary (442)(groundwater 327, surface water 154)
OWATCH - Mandatory (783) (groundwater 496, surface water 337)

Total number of Community water systems affected: 1,225
Total number of sctive Community water systems in Texas: 4,655

Resolved A public water supply that haz comected production capscity deficiencies, or

drought conditionz for msndatory water uze restrictions have alievisfed.

Watch - Voluntary A public water supply that has reported problem = with high water usage and

production, but hss not zuffered s loez of diztribution system prezsure. Voluntary water uze [m]
regtrictionz have been implem ented.

Watch - Mandatory A public water supply that haz reported problem = with high water uzage and

production, but hss not zuffered & loes of dizinbution = y=tem . Mandstory water uze

regtrictionz have been implem ented.
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Drought in San Antonio and
Guadalupe River Basins
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TCEQ Watermaster Operations
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Integration of GIS and Time Series

-4  Web Solution s

Spatial
Aggregation

Temporal
Aggregation

Spatial Services
ArcGIS Server

= & layers &
= & DrainagePoint NWS_Guadalupe @ & MIRA /267
= &3 MISSISSIPPI RIVER [ 122

. ™
- DrainagePoint_NWS_SanAntonio = @ Statons

3 = @ VICKSBURG, MS / 4127800
= [0 NHDFlowline_San_Guad_with_dir % Basic data

— ® [£) Reports
= O Hydroline_NHDPlus ® () Stabon documents

= [ Basin_NHD
% (5] Reports

= B Watershed NWS_Guadalupe +) (7 List of discharge gaugings

o &
= Watershed_NWS Ly 20 - MonthMax(Calculated)
> Server O 20 -MontiMean(Caladated

SQL Database



nputs — \Mater Web Services HUB  2uuts

ZUSGS = A

science for a changing workd
Data
Services
EMERGENCY
> |

K e 28 | Observation USGS
Nm.wmm_m Data Q

Services Q TCEQ

|:> @ GBRA

Geospatial O NWS Map = Eos g
S Data Services ] N SN
SR services (O SARA -
= 1 F

YNN

YOUR NEWS NOW

& esri
Data Modeling Mapping
Services Services Services

Models




Consortium of Universities for the

C UAH SI Advancement of Hydrologic Science, Inc.

universities allied for water research WWWCUEihSIOI’

CUAHSI
A consortium representing 125 US universities
Dr. Richard Hooper, President and CEO

Supported by the National Science E

Foundation Earth Science Division g —

.

Advances hydrologic science in
nation’s universities

BOUNDARY LAYER

Includes a Hydrologic Information e
System project - -

Invented WaterML language for
water resources time series

Building an academic prototype system



WaterML — the US Geological Survey

Water time series data on the internet

USGS 08156808 Colorado Rv at Austin, TX w5
a

— Discharge ¥ Heasured discharge science for a changing world
USGS Water Services
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==== Provizional Data Subject to Revision —--—--

Gulf of Mexico
Mexica bahamas

<nsl:value dateTime="2012-11-08T05:15:00.000-06:00" qualifiers="P">109</ns1:value:
<nsl:value dateTime="2012-11-08T05:30:00.000-06:00" qualifiers="P">109</ns1:value:
<nsl:value dateTime="2012-11-08T05:45:00.000-06:00" qualifiers="P">107</nsl:value:
<nsl:value dateTime="2012-11-08T06:00:00.000-06:00" qualifiers="P">107</nsl:value:>
<nsl:value dateTime="2012-11-08T06:15:00.000-06:00" qualifiers="P">107</nsl:value>
<nsl:value dateTime="2012-11-08T06:30:00.000-06:00" qualifiers="P">105</ns1l:value>

.. . Operational water web services system for the United States

http://waterservices.usgs.gov/nwis/iv?sites=08158000&period=P1D&parameterCd=00060




Water Operations Model

ArcGls - San Antonio/Guadalupe Water Operations Model N
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Water Operations Model - Layers

e Observations

— USGS near real-time streamflow (15 min)

* Operations
— TCEQ real-time water diversions (irregular)
e Models

— NWS real-time surface runoff (1 hour)
— CRWR streamflow (3 hour)



Water Information System Kisters (WISKI)

- A database solution for managing time series data
- Interface like a GIS but for time series

- Create WaterML data services using Kisters Web
Interoperability Solution (KiWIS)
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Observations: USGS Streamflow
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Operations: TCEQ Water Diversions

Diversion: TCEQ

- TCEQ
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Water Operations Model Layers

e Observations

— USGS near real-time streamflow (15 min)

* Operations
— TCEQ real-time water diversions (irregular)
e Models

— NWS real-time surface runoff (1 hour)
— CRWR streamflow (3 hour)



Land-Surface Modeling
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Models: NWS Surface Runoff
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Flow In the San Antonio/Guadalupe Basin
RAPID model, 3 hour time steps

Rllver flow in the San Antonio alnd Guadalupe Basins, TX

2007/06/29

/lIwww.ucchm.org/david/rapid.htm

David et al. (2011) DOI: GIS data describes 5,175 river reaches . . .
10.1175/2011JHM1345.1 ... simulate flow in each reach in each time step




Can the HUB inform Models?..YES!
Data Services to Model Services

Query HUB

¢ Request
all
relevant
data
services
from HUB

Prepare
Model Input

¢ Create
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runoff file
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Transform NWS data from 47 forecast points to 5,175
NHDPIlus Catchments and River Reaches
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Computing Inputs for RAPID Model

Diversion

Runoff




Models: CRWR Streamflow
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Correcting for Bias and Model Error

Guadalupe River at Spring Branch
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Correcting for Bias and Model Error

Model Error vs. USGS Observation
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Correcting for Bias and Model Error

Guadalupe River at Spring Branch
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Land Surface Calculations for Texas

Land surface features NLDAS atmospheric forcing

Soil
type Temperature
LT Precipitation
Land & e Noah-MP Wind speed
cover ‘u. land surface « Specific humidity
| L model Surface pressure
fgl'(')r Downward SW radiation
Downward LW radiation
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Data Rods for Land Surface Models
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GRACE and Texas Soil Water Storage

Soil water reservoir storage is closely correlated with the GRACE data

Grace Satellites 150
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Conclusions

- Texas Water Resource Information System

- Continuously updated, synoptic-scale picture of the water
conditions of our state

- Need statistics from the past, current conditions and predictions
to understand water and climate

- Web-linked water data and modeling services from many
sources

Statistics from past

| Current. situation

Predictions



Temporal Data

USGS Streamflow (cfs)
13 min historical data

NWS Surface Runoff (in)
Hourly historical, real-time
and forecasted data

TCEQ Water Use (acre-ft)
Sporadic historical and
real-time data

Historical

Real-time  Forecast

Geotemporal Framework for Water Data

Spatial Data

USGS Streamflow Gauge
Point feature

NWS Forecast Basin
Polygon feature

TCEQ Diversion Point
Point feature



Water Operations Model Workflow
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Water Operations Model Architecture

Water Operations Model

Web Application — ArcGIS Online
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