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HIS Central 

HydroServer HydroDesktop Data access 

Services-Oriented Architecture for 
Water Data 
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Map integrating 
NWIS, STORET, 
& Climatic Sites   79 public services 

13,000+ variables 
2.3+ million sites 
23.3 million series 
Referencing 100+ billion data values 

Metadata Catalog, Feb 2012 
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HIS Usage 
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For more on the HIS Story 
his.cuahsi.org 
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http://his.cuahsi.org/�


HIS Central 

HydroServer HydroDesktop Data access 

Services-Oriented Architecture for 
Water Data 

Variable Names “tagged” to 
Ontology leaf concepts for search 

Search for Variable Name, 
Date/Time Box 

Controlled Vocabulary for Variable Name 
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Hydrosphere 

Biological 

Chlorophyll 
Chlorophyll A 

Pheophytin 

Indicator 

Organisms 

E. Coli 

Fecal Coliform 

Chemical 

Dissolved 

Oxygen 

DO Concentration 

DO Saturation 

Suspended 

Solids 

Fixed Suspended 

Solids 

Total Suspended 

Solids 

Physical 

Discharge 
Groundwater Flow 

Stream Discharge 

Temperature 
Air Temperature 

Water 

Temperature 

Ontology Taxonomy 
Core Concept Property Branch Leaf 

Variables 
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HydroTagger 

Each Variable in your data is connected to a corresponding Concept 
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Is Taxonomy Important? 

• No unique or ‘correct’ taxonomy 
• Users more interested in controlled 

vocabulary and leaf concepts 
• Any logical taxonomy is acceptable for 

navigation from broad to narrow term 
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Enabling Effective Searches 

• Synonyms are important 
– “stream discharge” = “stream flow” 

• Precision of return 
– Publishers want precise description 
– Need sufficient metadata on initial return to narrow search 
– Can one client serve expert and non-expert users? 
– Should leaf concepts be the variable names or broader 

than variable name? 
• Dimensionality of search 

– Variable/time/space isn’t sufficient 
– Sample Medium, Site Type are likely first-order terms 
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Data and Metadata Models 
• Sample (ex situ) metadata more complex than sensor 

(in situ) data 
• Aquatic chemistry vs. solid phase chemistry example 
• Legacy data systems overload different metadata fields 

to capture metadata 
• Example: USGS NWIS includes medium and sample 

fraction in variable name 
• Result: Need to reconcile data models among various 

data publishers 
• Judgment call: How much metadata should system 

record and transmit? When should scientist consult 
original source? 
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Ways Forward 

• We can never record ‘sufficient’ metadata 
• Enough metadata to avoid misinterpretation 
• Easy access to ‘original’ source for more 

metadata 
• Create ‘communities’ of data users to allow 

discussion of appropriate use 
– By Source (USGS), By Service (USGS IID database), 

By Variable Name (Cadmium), By Time Series 
(Cadmium concentration at Site 0110235) 
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