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Outline 

ωWhy this tool? 

ωWhy open source? 

ωWhat does OpenNSPECT do? 

ωWhat do you need to run it? 

ωWhat does it produce? 

ωWho else has used it? 

ωHow can you get involved? 



      Why this tool?  
ωHawaiΨi managers needed a 

simple, quick screening tool 
ςUsable in a public setting 
ςCould run on a laptop 

 

ωInitially applied in WaiΨanae 
region in OΨahu, HawaiΨi 
ςPressure from residential 

development 
ςSensitive coastal habitats 

 

 
ω2004: Esri ArcGIS 8.x 

extension 
ςUpdated for 9.0, 9.1, 9.2, 9.3 

 
ω2011: OpenNSPECT 

 



Why Open Source? 

ωN-SPECT Requirements 

ςEsri ArcGIS Desktop 

ςSpatial Analyst Extension 

ωArcGIS 10 changes 

ωCustomer requests 

ςάŜŀǎȅΣ ƻƴƭƛƴŜ ŀƴŘ ŦǊŜŜέ 

ωMapWindow 

ςGeoTools 2007 

ωEPA BASINS 



Open Source and ESRI versions 

ωStrengths 

ςSpeed 

ςάCǊŜŜέ 

ςCommunity support 

ωWeaknesses 

ςDifferent program  

ωlearning curve, anxiety, distrust 

ςSome features missing 

ςCommunity support 



What does OpenNSPECT do? 

ωWater quality screening tool 

ωSpatially distributed (raster-based) pollutant 
and sediment yield model 

ωCompares the effects of different land cover 
and land use scenarios on total yields 

ωUser friendly graphical interface within a GIS 
environment 



Processes Simulated 

ωTopography determines flow 
direction and slope 

ωSoil characteristics, land 
cover, and precipitation 
determine runoff 

ωRunoff, land cover, and 
pollutant coefficients 
determine pollutant loads  

ωRunoff, topography, soil 
characteristics, and land 
cover determine sediment 
loads 



Uses Existing Approaches 

ωRainfall runoff 
ςSoil Conservation Service (SCS) 

curve number technique 
 

ωNonpoint pollutant 
ςEvent mean concentration 

technique 
 

ωSediment erosion 
ςUniversal Soil Loss Equation 

(USLE) 
ωModified (MUSLE) 

ωRevised (RUSLE) 



Assumptions/Limitations 

ωOmitted processes 
ςStormwater drainage 
ςStream diversions 
ςSnowmelt 
ςLandslides 

 

ωNo time component for 
ςRunoff  dynamics 
ςSediment  redeposition 
ςPollutant  dynamics 

Source: NASA Earth Science Enterprise 



What do you  need to run it? 

ωNational sources* 
ςLand cover data 

ςTopography 

ςPrecipitation 

ςSoils data 

ςPollutant coefficients 

ςRainfall erosivity 

 

ωLocal sources 
ςWater quality standards 

ςAdditional pollutant 
coefficients 

 

ϝ[ƻŎŀƭ άǘǳƴƛƴƎέ ƛƳǇǊƻǾŜǎ ŀŎŎǳǊŀŎȅ 



Topography 

ωDefines flow direction, 
stream networks, 
watersheds 
 

ωDefault 
ςU.S. Geological Survey 

(USGS) 30 m resolution 
digital elevation model 
 

ωResolution impacts 
processing speed and 
file size 



Land Cover 

ωFoundation for runoff 
quantity, sediment yield, 
pollutant yield 
 
ωDefault 
ςCoastal Change Analysis 

Program (C-CAP) 
ς30 m resolution 

 

ωFlexible 
ςCan easily substitute any 

land cover grid 



Soils 

ωRunoff and erosion 
estimates are dependent 
upon soils and land 
cover 

 

ωDefault 
ςSSURGO soilsϞ 

ςCounty level resolution 
 

ωInfiltration rate 
ςHydrologic group 

 

ωSoil erodibility 
ςK-factor 

Ϟ Soil Survey Geographic Database 
provided by the Natural Resources 
Conservation Service 



Precipitation 

ωDerived from point 
estimates or modeled 
ςOSU PRISM data 

 

ωAnnual average 
 

ωSingle event rainfall 



Pollutants 

ωPollutant coefficients 
ς Event mean concentrations 
ς Land cover specific 

 

ωDefaults 
ςNitrogen 
ς Phosphorus 
ς Lead 
ς Zinc 

 

ωUserςdefinable 
ςNew pollutants 
ς New coefficients 
ς Different criteria 



What does it produce? 

ωRunoff volume 

ωAccumulated runoff 

ωSediment yield 

ωAccumulated sediment 
load 

ωPollutant yield 

ωAccumulated pollutant 
load 

ωPollutant concentration 



Baseline Runoff 

ωFlow directions derived 
from topography  
 

ωPrecipitation grid 
provides amount of 
rainfall  
 

ωUses soils and land cover 
data to estimate volume 
of runoff 
 

ωValidated 



Baseline Erosion 

ωEstimates total annual 
sediment load delivered to 
coast 

 

ωProvides a conservative 
estimate 

ς! άǿƻǊǎǘ-ŎŀǎŜέ ǎŎŜƴŀǊƛƻ 



Baseline Nitrogen 

ωEstimates total annual 
pollutant load delivered 
to coast 

 

ωFocuses attention on 
source areas 

 



Baseline Nitrogen 

ωEstimates total annual 
pollutant concentration 

 

ωFocuses attention on 
source areas 

 



Who else is using it? 

ωPelekane Bay, Hawaii 

ωSediments from             
extreme events. 


