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Presentation Outline

1. US Drought Atlas
2. Hydro Atlas using HCDN
3. Overview of Web-GIS
4. Application of Open Source Web-GIS
5. Future Work
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US Drought Atlas

• National Drought Atlas (US Army Corps of 
Engineers)

• Ray Linsley, Former Professor of Civil 
Engineering at Stanford University

• Precipitation, 102 Climate Divisions, Historical 
Climatology Network (HCN)

• Streamflow, 16 USGS Watersheds, 
Hydroclimatic Data Network (HCDN) 
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Hydroclimatic Data Network 
(HCDN)

• First set of HCDN data, 1,009 sites, Daily 
average flow, full data w/o missing, 1948-1988 
(Wallis et al. 1991)

• Second set of HCDN data, 1,659 sites, Daily 
discharge, Monthly and annual statistics, 1874-
1988 (Slack et al. 1993)

• Subset of HCDN, 1,456 sites for US Drought 
Atlas, 1874-1988 (Werick et al. 1994)

• Subset of HCDN, 1,376 sites, 1951-1990 
(Vogel and Sankarasubramanian, 2005)

• No visualization efforts has been made
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U.S. Hydroclimate Data Network (HCDN)

E Wallis et al. (1991)
Slack et al. (1993)
USGS 18 Regions

.

0 460 920 1,380 1,840230 km



® 0 490 980 1,470 1,960245
Kilometers

U.S. Hydroclimate Data Network (HCDN)
1,614 stations (1948-1990)

Up to 1990



® 0 450 900 1,350 1,800225
Kilometers

U.S. Hydroclimate Data Network (HCDN)
1,046 stations with no missing (1990-2006)



School of Natural Resources

University of NebraskaLincoln

R

Web-GIS Applications

• ArcIMS (ESRI)

– Commercial, cost, server, license

• Google Map/Microsoft Virtual Earth

– Commercial, free with condition, online key 

• MapServer (UMN)

– Open source, free of charge, GNU License



A Framework of Open Source 
Web-GIS

MapServer/Ka-map

Java

PHP

SQL

link

link

link

HTML

XML

GML

PostGIS

PostgreSQL

Metadata

Water manager

Hydrologist

Farmer

General Public

HCDN
Information

Query

Map

Map
Service

Map
request

Server-Client Interfaces



http://rainier.unl.edu/atlas

6783500
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Fields from database 
(PostgreSQL)Time Series Plot



Fields from database 
(PostgreSQL)Boxplot



Fields from database 
(PostgreSQL)

Low flow exceedance 
probability plot



Fields from database 
(PostgreSQL)

Peak flow exceedance 
probability plot



Peak flow exceedance 
probability plot

June 23, 1968 
3350 (cfs)

Tooltip functionality
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Future Work

• Data Extension (Climate Change and 
Variability)

• Enhance Open Source Web-GIS Capability

• More visualization activities (e.g. frequency 
analysis, cluster analysis) 

• Many multidisciplinary research potential

– Public health, crime map, political analysis, crop 
mapping, water quality
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Thank you !!!

Contact: Jae Ryu
jryu2@unl.edu


