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The Idaho Department of Environmental Quality (IDEQ) is required under section 303(d) of the Clean Water 

Act to develop a Continuing Planning Process that describes the ongoing processes and planning requirements 

of the state’s Water Quality Management Plan (WQMP). The WQMP is not a single plan or document but 

rather a compilation of the guidance and programs DEQ uses to implement Clean Water Act requirements.  

As circumstances change, planning becomes a continual process that evolves with technology and the 

availability of pertinent data.  While IDEQ uses a variety of tools and methods to preserve and enhance the 

quality of Idaho’s waters, NHDPlus and ArcGIS have become invaluable tools in support of the strategic 

planning processes and statewide water quality monitoring efforts for the State of Idaho. 

Idaho has more than 40,000 lakes/ponds and reservoirs contained within approximately 84,000 square miles 

of mostly rugged terrain.  A major component in the development of the strategic planning process and 

development of water quality standards was identifying and classifying Idaho waters using a Lake Catchment 

Disturbance Index (LDI) score.   

 

The goal in calculating a disturbance index for each water body was to help define reference sites across Idaho 

as well as target water bodies for potential monitoring in the future.  Land use analysis (GIS) in the catchments 

of each site was used to assign all portions of the catchments into broad land use categories.   To simplify 

interpretation of the land uses, multiple (16) categories were agglomerated by similar stressor intensities and 

through calculation of a landscape disturbance index (LDI).  The LDI is similar to the one introduced by Brown 

and Vivas (2005), in which numeric degrees  of stressor intensity were assigned to each land use category and 

then a weighted index was calculated  for each catchment.  The disturbance ranks specific to this data set were 

assigned using professional judgment.  The LDI is the average disturbance rank weighted by the percent 

coverage of each land use category in the catchments.  Additional requirements for the development of the 

LDI included water bodies not fully contained in Roadless or Wilderness areas, with a surface area of more 

than 0.04 km² and less than 50 km². 

 

Utilizing NHDPlus feature classes, (Flowlines, Waterbodies, Catchments) within an enterprise geodatabase and 

generated Geometric Network, we were able to quickly calculate the LDI for each water body meeting the 

criteria.  Readily available GIS data sets used in the calculation of the Disturbance Index included the National 

Land Cover Dataset (NLCD), EPA NPDES locations, ESRI Street Map data, and US Census Data for population 

density.  While the process was semi-automated using Python within ArcMap, NHDPlus provided the 

functionality to select upstream catchment areas based on flow direction routing and the relationship class to 

the NHDPlus catchment areas.  The upstream accumulation was generated using the Utility Network Analyst 

Toolbar in ArcMap.   Once the upstream NHDFlowlines were selected, IDEQ’s custom Python LDI Toolbox 

completed the process, calculating and generating the LDI score for the catchment area. 
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Final results were merged into a new feature class depicting the final LDI rankings as well as the GIS generated    
indexes for each parameter used in the LDI GeoProcessing Toolbox. 

Jim Szpara – Senior GIS Administrator/Analyst, Idaho Department of Environmental Quality (208) 373-0485 

Jim.Szpara@deq.idaho.gov  

http://mapcase.deq.idaho.gov/wq2014/images/LakeMonitoring_NHDPlus.pdf --  PDF Poster 

http://www.deq.idaho.gov/water-quality/planning.aspx -- IDEQ Water Quality Planning Home Page. 

NLCD (2006)

Land Use Description

Cultivated Crops

Deciduous Forest

Developed, High Intensity

Developed, Low Intensity

Developed, Medium Intensity

Developed, Open Space

Emergent Herbaceous Wetlands

Evergreen Forest

Grassland/Herbaceous

Mixed Forest

Open Water

Pasture/Hay

Perennial Ice/Snow

Shrub/Scrub

Woody Wetlands

Disturbance
Rank

Barren Land (Rock/Sand/Clay) 0

0

0

0

0

2

0

0

0

0

0

3

4

3

1

2

! US Census Population Centroids (2010)

!C Water Dischargers (EPA)

NHDPlus Reach Catchments

NHD Waterbodies (100k)

NHDFlowlines (100k)

Artificial Path

Canal/Ditch

Connector

Pipeline

Stream - Intermittent

Stream - Perennial

Streets-Roads

Major Road

Limited Access

Highway

Ramp

Other Roads

Local Road

4WD

Trail

mailto:Jim.Szpara@deq.idaho.gov
http://mapcase.deq.idaho.gov/wq2014/images/LakeMonitoring_NHDPlus.pdf
http://www.deq.idaho.gov/water-quality/planning.aspx

