
driNET: Drought Research Initiative Network
http://drinet.hubzero.org



Overview

 Objectives
 Data collections
 Interactive online modeling tools
 Metadata
 Education



What is DRINET?

 Cyberinfrastructure for drought research and 
community engagement
 Research environment for drought characterization, 

forecasting, decision making, risk assessment
 Data integration, synthesis, and sharing
 Education tools/modules
 Partnership building among researchers and stakeholders

 HUBzero platform
 Data access, online simulation, visualization, metadata 

standardization, and cross disciplinary interactions



Audience

 Researchers
 Climatologists
 Hydrologists
 Agronomists

 Students
 State and local governments

 Policy makers (e.g., water shortage task force)
 Emergency response personnel
 Planners

 Other professionals
 Farmers, economists, medical personnel, teachers, etc.

 General public



Data integration into HUBzero

Heterogeneous datasets, different formats and sources
 Precipitation and temperature average
 Indiana precipitation and streamflow
 St. Joseph watershed streamflow data
 St. Joseph watershed water quality data
 Upper Mississippi and Ohio River basins 

 Daily surface dataset of cooperative stations (from NCDC)
 Monthly streamflow data (from USGS)
 Monthly temperature and precipitation data (from USHCN)
 Global monthly soil moisture data (from CPC) - soil moisture, runoff, 

precipitation, temperature, evaporation
 Real time water quality parameters for Massie Creek, Ohio



Data integration into HUBzero

 file based vs. table based
 Local vs. remote
 Observation vs. model output
 Static vs. real-time 
 Map based interface
 Dynamic data retrieval and visualization
 Technology: PHP, JavaScript, AJAX, GoogleMap, 

Web Service, MySQL, Geoserver, iRODS



Datasets integrated into HUBzero

St Joseph watershed water quality data



St Joseph watershed water quality data

Pesticide
Bacteria



Datasets integrated into HUBzero

Stremflow data for St Joseph Watershed



Time series of precipitation & temperature data

Datasets integrated into HUBzero



Interactive online modeling tools

 Web based interactive applications
 Geospatial data integration, analysis, and 

visualization
 GIS software
 Rappture, PHP and Flex applications



DRINET Water Deficit Viewer



HMM-based Drought Index Viewer



Water Balance Viewer

 Dynamic data retrieval 
from CAHUSI and NCDC 
data providers using 
web services

 Model calculation and 
visualization on-the-fly

 OGC(WMS, WFS), Flex, 
Web service



 A web-based multi-user data management tool
 Self publishing and sharing
 Support both file and database collection

iData – Publish, Browse and Discover



 Metadata support
 Search: condition based and key word based
 File upload, download, exploration, usage tracking

iData – Publish, Browse and Discover



 Intuitive interface
 Tabular data import and export

iData – Publish, Browse and Discover



iData – Publish, Browse and Discover

 Data repository
 iRODS server
 MySQL

 Programming API
 Flex 4.0
 PHP for application logic
 AMFPHP – Flex/PHP communication



Metadata

 Data interoperability
 Diverse datasets and missing/existing metadata
 Use existing standards, provide flexibility
 Directory Interchange Format (DIF)

 Compatible with ISO 19115 and CSDGM standards
 Required elements, highly recommended elements, 

optional elements
 NASA Global Change Master Directory 

http://gcmd.gsfc.nasa.gov

http://gcmd.gsfc.nasa.gov/�


Metadata

<Entry_ID> 243912 <E/ntry_ID>  
<Entry_Title>Real time data collection of water quality parameters for the Massie Creek, Ohio</Entry_Title>

<Data_Set_Citation>
<Dataset_Title>Real time data collection of water quality parameters for the Massie Creek, Ohio from 

October 1, 2010 to October 20, 2010.</Entry_Title>
<Dataset_Series_Name>Real time data collection of water quality parameters for the Massie Creek, 

Ohio</Dataset_Series>
<Dataset_Release_Date>02/22/2011</Dataset_Release_Date>
<Dataset_Release_Place>auto - Purdue University, West Lafayette,  IN</Dataset_Release_Place>
<Dataset_Publisher>driNET</Dataset_Publisher>

<Parameters> 
<Category>EARTH SCIENCE</Category> 
<Topic>TERRESTRIAL HYDROSPHERE </Topic>
<Term>WATER QUALITY/WATER CHEMISTRY</Term>
Need some way to include the data variables in the metadata.  How and to what extent?  Uniformity?
<Variable_Level_1>Water Level</Variable_Level_1>
<Variable_Level_2>Water Temperature</Variable_Level_2>
<Variable_Level_3>Water ph</Variable_Level_3>
<Variable_Level_4>Dissolved Oxygen</Variable_Level_4>
<Variable_Level_5>Water Turbidity</Variable_Level_5> 
<Variable_Level_6>Conductivity</Variable_Level_6>

</Parameters>

http://gcmd.gsfc.nasa.gov/�


Educational Use

 AGRY 59800 - African Development Activities
 GIS softwarehighly interactive course, examine 

agricultural, cultural, economic, environmental, and 
social aspects of sub-Saharan Africa

 38 members from Purdue University, Ivy Tech 
Community College in Lafayette, Moi University in 
Eldoret, Kenya, and the University of Fort Hare in 
Alice, South Africa

 Group, forum, wiki, resource contribution/sharing, 
access control



Educational Use

 CS 530 – Introduction to Scientific Visualization
 Student project to develop methods for visualizing 

drought prediction data



Questions

 DRINET: http://drinet.hubzero.org
 Contact: 

 Carol Song (carolxsong@purdue.edu)
 Lan Zhao (lanzhao@purdue.edu)

 Team:
Carol X. Song, Lan Zhao, Jaewoo Lee, Rao S. 
Govindaraju, Dev Niyogi, Jacob R. Carlson, 
Indrajeet Chaubey, Daniel Aliaga, Christoph 
Hoffmann 

http://drinet.hubzero.org/�
mailto:carolxsong@purdue.edu�
mailto:zhao4@purdue.edu�
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