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Background
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During 2011, Texas experienced the most serious drought in its history. Water shortages caused large loss of
property and endangered lives. The importance of effective water management is magnified during
droughts.

Referrence: http://photoblog.statesman.com/dry-season-the-texas-drought-of-2011 I L L I N O I S




Model as a Service (Maa$S)

* Migrating environmental models from stand-alone applications to
services running in the Cloud through the Web.

* Non-technical users can remotely execute the model and visualize
results as a service through a simple Web interface.
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Web Application

Real-Time Water Decision Support System v0.2

This prototype real-time modeling system downloads Noah-MP Land Surface model data, which forecast runoff, soil moisture, evapotranspiration, and water table levels given land surface features. These results are then used by a river
model called RAPID to forecast stream flows. Model forecasts are visualized as a Web application for students and decision makers to understand the impacts of drought and flood conditions on streamflows. Users can adjust model
parameters to predict the impacts of alternative curtailment scenarios or weather forecasts.

Executions
O 000 o=y ooz C=mg 201203 [rocr: BGkepi Cmg 0120t O 02oe 2012-11-01 to -
= 2012-11-09 < 2012-05-01 2012-04-10 = 2012-04-30 2012-05-31 < 2012-11-10 = 2012-11-10
[ whatir- [ wnatir: UL (=TT wet [wnatir RS [ whatir- [CLH [ what i [ (ZEETEA None 3
+ 2012-10-31 to 2012-04-02 to 2012-03-13 to 2012-04-01 to 2012-04-01 to 2012-11-01 to 2012-11-01 to
VE WV Wiz VE WV
2012-12-00 2012-05-01 B8 20510 2012-05-30 2012-05-31 2012-12-10 2012-11-10
FINISHED | = FINISHED =~ FINISHED | = FINISHED | = EET FnNSHED |~ EE0=g FINISHED |~ ES0TS  FINISHED | =~
Case 1 Case 2

==
s

Blanca

Wimberiey

G

San Antoni San Antonio, «4 «x,

Honde

Pleasanton Pleasantori'?

Peatsall Fearsall

Charlotts Charlotte

Dty Dittey

Patiue

Cotulla Cotulla

timestamp timestamp

— <045cms 046 cms-1cms = 1cms-10cms — <045cms
10 cms - 80 cms —— > 60 cms 10 cms - 50 cms —— > 50 cms

Collaboration with Center for Research In Water Resources , Texas Commission on Environmental Quality (TCEQ)
This work was funded under Microsoft Research grant 2010-02620 I I I I N O I S



Real-Time Modeling Service Architecture
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Cyberintegrator Workflow

Cyberintegrator
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 Download NLDAS data
e Execute RAPID model
e Generate visualization (images) of the model results
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1. Define Workflow Steps

< Command Line Wizard

Setup command line tool

External tool command line with options.

Executable: ./step1_workflow.sh
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1. Define Workflow Steps

e Define other steps the same way
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2. Connect Steps: Outputs to Inputs
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Connect Tool Input

Connect Tool Input
Connect the selected tool's input to another tool's output.

Connect the selected toocl's input to another tool's cutput.
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3. Sharing the Workflow as a Service

Clients
(i.e. Web browser)
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3. Access the shared workflow
GET http://<hostname>/workflows

1. Export
Workflow

Y

[ Workflow.zip

2. Upload the zip file
POST http://<hostname>/workflows

Cyberintegrator
Server

RESTful service



Future Work

 Add more real-time data sources and assimilate into land-atmosphere
and river flow models to achieve real-time water modeling system.

* Develop the optimization model to provide curtailment hours of each
water user for decision makers from TCEQ during droughts.

 Link the workflow system of the optimization model with the RAPID
model system to provide real-time water decision support services.
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