
BIG DATAbases for Streams 

Part 1a: Designed databases 
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Website:  http://water.usgs.gov/nawqa/   2 

http://water.usgs.gov/nawqa/
http://water.usgs.gov/nawqa/


3 



4 



5 



Richard Mitchell - EPA 
Website: http://water.epa.gov/type/watersheds/monitoring/aquaticsurvey_index.cfm  6 
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NRSA 2008/2009 Sample Locations 
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NRSA 2013/2014 Sample Locations 
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NRSA Between Survey Resample Sites 
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BugLab & WMC 

Scott Miller, Chuck Hawkins – USU/BLM 
BugLab Website: http://www.usu.edu/buglab/     
WMC Website:  http://www.cnr.usu.edu/wmc/   10 
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NAMF (National Aquatic Monitoring Framework) 

Scott Miller (BLM/USU) 
Website: http://www.usu.edu/buglab/Projects/CurrentProjects/ 

Nearly 600 pts in first 3 years 

Lotic ecosystem monitoring (started 2013) 
• Standardized methods for chemical, physical and biological indicators 
• Statistically valid sample designs 
• Collaborations with EPA, USFS, States 

AIM National Aquatic 
Monitoring Framework: 
Introducing the 
Framework and 
Indicators for Lotic 
Systems

Technical Reference 
1735-1
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WMC/BugLab Invertebrate Spatial Database 

1.5 million records for 5,473 taxa from 49,450 samples 

15,279 unique 
stream locations 
Additional Alaska samples 
 

Borrowed data 
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MAPIT website: http://www.cnr.usu.edu/wmc/htm/data  
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• Points? 

Columbia Habitat Monitoring Program & Integrated 
Status and Effectiveness Monitoring Program 

Chris Jordan - NOAA Website: http://isemp.org/  
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CHaMP and ISEMP 
• CHaMP samples stream habitat conditions at 

~500 unique locations in PNW, paired with ISEMP 
sampling stream fish (salmonids) at 250 CHaMP 
sample sites annually.  

• Goals  
– Developing fish-habitat relationships across all CHaMP 

sampling sites  
– Developing generalized fish-habitat relationships 

across all CRB salmonid domain  
– Distributing metric data from sampling sites  

• Need help thinking about  
– Distributing derived metrics 
– Distributing network-scale data products 
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Spatially and Temporally Continuous Predictions of Stream Temperature 
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Jeff Kershner, Brett Roper, Stephanie Miller (USFS) 
PIBO Website: http://www.fs.fed.us/biology/fishecology/emp/index.html  
AREMP Web: http://reo.gov/monitoring/reports/watershed/aremp/Welcome.htm  

PIBO (PacFish/InFish Biological Opinion) 
AREMP (Aquatic & Riparian Effectiveness Monitoring Program) 

Rotating panel designs 
250 sites/year 
1,500 sites total 

• Habitat 
• Macroinvertebrates 
• Stream temperature 
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BIG DATAbases for Streams 

Part 1b: Aggregated databases 
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Andy Loftus (Natural Resources Consultant) 
Website:  http://www.marisdata.org/   

MARIS (Multistate Aquatic Resources Information System) 
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Andy Loftus (Natural Resources Consultant) 
Website:  http://www.marisdata.org/   

MARIS (Multistate Aquatic Resources Information System) 
“contains over one million fish sampling and water quality records for over one 
thousand fish species compiled from state fish and wildlife agency and other 
sampling programs.” 
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Seth Wenger 

Western Trout Interagency Database Compilation 

(Wenger et al. 2011a; 2011b; In preparation) 

~20,000 unique sites 

23 



BIG FISH 

Wenger et al. In Preparation. Description of realized thermal niches 
 using massive biological and temperature databases.  

Thermal Criteria in Batch Mode… 
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NorWeST Stream Temperature (S1) 
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Genomics Frontier 
eDNA, DNA Barcoding, etc. 

Website: http://edna.fisheries.org/  

Website: http://www.fishbol.org/    
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Dana Infante 

Website:  http://wim.usgs.gov/NorEaST/  
26 

http://wim.usgs.gov/NorEaST/
http://wim.usgs.gov/NorEaST/


>50,000,000 hourly records 
>15,000 unique stream sites 
>80 resource agencies 

Dan Isaak Website: 
http://www.fs.fed.us/rm/boise/AWAE/projects/NorWeST.html   27 
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Joel Reynolds – FWS, Western Alaska LCC 
Website:  http://aknhp.uaa.alaska.edu/aquatic-ecology/akoats/#content  

 
AKOATS (Alaska Online Aquatic Temperature Sites) 
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Lucinda - Lakes? 
 

Dan Magoulick – SE additions? 
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Update: Open Water Data Initiative 

Stream Internet Workshop 
April 23, 2015 

 

Al Rea, USGS National Geospatial Program 

Ed Clark, NOAA National Weather Service 

Subcommittee on Spatial Water Data 
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OWDI Activities To Date 
• FGDC Steering Committee (6/26) and ACWI (8/19) voted unanimously to revitalize and charge the 

Subcommittee on Spatial Water Data to scope and design a national Open Water Data 
Infrastructure 

• AWRA  

– National Meeting (Nov 3-6, 2014) special track on OWDI 

– JAWRA special collection OWDI/NFIE (source: http://www.awra.org/jawra/jawra-owdi-call.html) 

– National Meeting, Denver (Nov 16-19, 2015) proposed special track 

• Subcommittee on Spatial Water Data (SSWD) 
– Monthly meetings since August 
– 40+ regular attendees, mailing list of 80+ 
– > 30 organizations represented 
– Applying “Lean Startup” principles 
– Three initial use cases 
– Four data work groups 
– Technology/standards work group 
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OWDI Use-Case Working Groups 

Work Group 2: 

Drought  
Decision Support 
System 

Work Group 3: 

Spill Response Tool 

Work Group 1: 

National Flood 
Interoperability 
Experiment 

Identify flood data including stream-flow 
observations, forecasts and impacts 

Developing Hydrofabric* v 0.1 and exploring 
data conflation  
*Supported by 3 sub-teams  

Identify water resources data including natural 
flow, reservoir storage and drought impacts 

Explore visualization of drought in Lower 
Colorado 

Identify water quality data including potential 
points sources and impacts 

Exploring requirements for new/additional data 
(e.g. velocity forecasts and reservoir 
residence times) 
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Hydro Event Services 

• Hydro Event Data Catalog (HEDC) 

– Open – federated catalog 

– Web-service based 

– Starting with USGS ScienceBase platform for ESRI 
services, USGS CIDA group will host open 
(GeoServer) services 

– Intent is to complement, not replace WATERS web 
services 

– Iterative approach, will seek feedback 
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Aquatic Surveys Module in 
Natural Resource Monitor 

Corporate database for National Forests & Grasslands 

Survey Type Modules 

 Stream temperature 

 Fish, amphibian 

Reach habitat 

Passage conditions 

Callie McConnell, 
Brian Sanborn 
Website: http://www.fs.fed.us/nrm/index.shtml   36 
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BIG DATAbases for Streams 

Part 2: Environmental predictors 
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Dana Infante, Gary Whelan 

Wang et al. (2011) Environmental predictors 

Many databases 
in one 

Reach 

HUC 

Ecoregion 

Region 
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StreamCat: Watershed Variables for Predicting Aquatic 
  Condition and Watershed Integrity 
 

Tony Olsen (EPA) 

Examples of possible Phase 2 indicators: 

• Topographic Wetness Index 

• Mean summer temperature/precip 

• Functional Process Zone (e.g., valley floor 
width, channel belt width and sinuosity) 

• Pesticide applications rates 

• Agricultural fertilizer application rates 

• Recent forest loss 

Phase 2 Indicators 

Phase 1 Indicators 
Problem – Most Landscape Layers do not cross 
international boundaries or have missing values in some 
locations 

48% complete 

Solution – Calculate the % completeness of 
each Landscape Layer within each watershed 
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Landscape layers (LL) 

(CONUS-wide layers of 
climate, geology, soils, land 
cover/land use, and others) 

Problem – Most 
Landscape Layers do 
not cross international 
boundaries or have 
missing values in some 
locations 

48% complete 

Solution – Calculate the % 
completeness of each 
Landscape Layer within 
each watershed 

Quality Assurance 

StreamCat: Watershed Variables for Predicting Aquatic 
  Condition and Watershed Integrity 
 

Tony Olsen (EPA) 40 



StreamCat: Watershed Variables for Predicting Aquatic 
  Condition and Watershed Integrity 
 

Tony Olsen (EPA) 

•Watershed-level 

•Within 100-m buffer 

•Within 600-m buffer 

Multiple Versions of Some Variables 

• 30 landscape layers with QA 
documentation 

• 84 initial watershed metrics for: 

• 2.7 million NHD watersheds 

• 1,883 NRSA watersheds 

• Data dictionary for 84 watershed 
metrics 

• Python and R code for each step in 
metric calculation process 

• 7 page description of methods 

Data Assembly Products 
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Not very useful for ecologists 
Surficial Geology maps 

John Olson/Chuck Hawkins (USU) 42 



Calcium 

Magnesium 

Sulfur 

Phosphorus 

Hydraulic Cond Rock Strength 

John Olson 
translations 

 
Derived from 

Integrated 
Geologic 

Maps 
Databases 
and other 
sources 

  
www.science

base.gov 
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Use derived geology 
to model water 

chemistry 
 

Predicted spatial 
variation in natural 
base flow salinity 
(μS/cm) in Utah 

streams 
 

John Olson’s 
nationwide model 

 

μS/cm 
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Some new spatial analyses 
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Dale Zimmerman (University of Iowa) 

Distance between observations 
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Stream distance 
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Introduction 

• Associate Professor (CSU) 

 

Fish, Wildlife, and Conservation 

Biology 

 

Statistics 

 

 

• Assistant Unit Leader (USGS) 

 

Colorado Cooperative Fish and 

Wildlife Research Unit 
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Spatial Occupancy Models 
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Colorado Plains Fish 
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Landscape Genetics 
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Dave Lawrence 
Website: 

NFWF (National Fish & Wildlife Foundation) 

Website: http://www.nfwf.org/  57 
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Gary Whelan 

NFHP (National Fish Habitat Partnership) 

Website: http://www.fishhabitat.org/    
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Anything else? 


