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The Kansas Forest Service, Blue Earth, K-State Research and Extension Forestry, and 

Kansas Alliance for Wetlands and Streams are developing a riparian forest assessment 

methodology that uses GIS, remote sensing, and on-the-ground mensuration to categorize 

riparian forests into functioning condition classes. The assessment methodology will be 

piloted and refined within the Delaware River watershed, using a design and scale that will 

allow for the technique to be readily transferred to other regional watersheds plagued by 

sedimentation issues. The end product will be a GIS database that strategically targets 

riparian forestry practices and programs (i.e., EQIP) on the landscape to minimize the 

sedimentation rate of Perry Lake. The targeting database will greatly increase the capacity 

of local water quality stakeholder groups (i.e., Delaware River WRAPS) to address 

sediment loading issues associated with their respective watershed plans. In conjunction 

with the assessment, creation of riparian forestry demonstration areas, as well as basin-

wide educational efforts, will aid to increase the acceptance and adoption of riparian 

forestry practices within targeted areas. In addition, riparian forest stand data collected 

during the on-the-ground mensuration will act to fill an immense knowledge gap regarding 

the extent, composition, and condition of riparian forests within the state of Kansas.  

ÅDevelopment of a readily transferrable riparian forest assessment methodology that 

uses GIS, remote sensing, and on-the-ground mensuration to categorize riparian forests 

into functioning condition classes. 

ÅPilot the assessment methodology within the Delaware River Watershed. Working with 

the Delaware River WRAPS, the assessment will focus on 8 HUC 12 sub-watersheds 

identified by WRAPS as priority areas for sediment. 

ÅThe creation of a GIS database that strategically targets riparian forestry practices and 

programs above Perry Lake to minimize reservoir sedimentation. 

ÅPerform an on-the-ground riparian forest inventory in conjunction with the assessment 

to both bolster the targeting GIS database, and address the paucity of data on Kansasô 

riparian forests.   

ÅTwo-thirds of Kansans receive drinking and municipal water from federal reservoirs. 

Extensive land use and hydrologic alterations within reservoir basins has led to 

excessive in-lake sediment deposition, causing impoundments to lose storage capacity 

at rates far greater than original design specifications. Perry Lake has lost over 25% 

storage capacity as a result of accelerated sedimentation. 

 

ÅLoss of storage capacity is of concern to hundreds of thousands of residents, in that it 

may lead to water shortages during an extended, multi-year drought.  

 

ÅResearch suggests that sediment entering Perry Lake originates from in-channel sources 

(i.e., bank failure) (Juracek & Ziegler, 2007). 

 

ÅResearch has also demonstrated that riparian forests are more effective than other land 

cover types at stabilizing banks and reducing down-stream sediment delivery (Geyer et 

al., 2003). Compared to annual dredging ($5.6 million for Perry), riparian forestry 

BMPs aimed at reducing sedimentation are more cost effective and would represent a 

public financial benefit (Williams & Smith, 2008).  

 

ÅTo maximize BMP effectiveness, and achieve the greatest reduction in sediment 

delivery, stakeholders need a targeting methodology that strategically places riparian 

forestry BMPs (i.e., forested buffers) on the landscape. 

ÅVerify GIS assumptions by collecting forest and ACW to 

determine functioning condition class. 

ÅWithin riparian forest inventory plots, data collection 

includes: tree species, height, diameter, canopy class, and 

regeneration. 

ÅQualitative notes include: invasive species and 

degradation presence, non-woody understory composition, 

management activity, and 2nd ACW land use type.   
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Plan View 

Aerial photos exhibiting 20 year sediment deposition at  

upstream entrance to Perry Lake .   

Courtesy Kansas Water Office 

Mainstem: Riparian Analysis 

Land Use Acres % 

Water 266.2 6.2 

Developed 111.4 2.6 

Rehabilitation 1734.5 40.6 

Protection 1410.2 33.1 

Management 744.6 17.5 

Total 4266.9 100.0 

HUC-12 Streams: Riparian Analysis 

Land Use Acres % 

Water 93.9 2.1 

Developed 115.9 2.6 

Rehabilitation 1542.1 34.3 

Protection 1784.3 39.7 

Management 958.5 21.3 

Total 4494.6 100.0 

LandFire Riparian Analysis 
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Delaware River watershed target population, with examples of  riparian forest 

inventory locations and associated forest stand data.  

Preliminary Riparian Forest Inventory Data 
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Å Identify potential project sites for WRAPS funding, as well as cost share programs 

such as EQIP and Forest Legacy. 

ÅCreate a riparian forest inventory methodology that is transferable to other regional 

watersheds plagued by sedimentation issues. 

ÅForesters will have the ability to effectively identify, quantify, and communicate the 

relationship between forests and water quality. 

 

 

 This project was made possible by funding from a US 

Forest Service State & Private Forestry Western 

Competitive Grant. Additional funding was provided by 

K-State Research & Extension.  
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USDA Stream Visual Assessment Protocol 

USDA Soil Suitability 

 

 

NRCS Tree/Shrub Soil Suitability Groups 1 & 2 

Stream with 1 Active Channel Width Buffer 

Target Forest Sample Population  

Target Sample  Population 

Active Channel 

Floodplain 

Stream Area ACW 

Order (sq. miles) (feet) 

1 1.1 26.2 

2 7.6 51.3 

3 42.6 93.1 

4 158.1 146.5 

5 1154.3 291.5 

Target Population Selection 

GIS Methods and Target Population Selection 

ÅUse GIS to identify target population of 

riparian vegetation. 

ÅDetermine active channel width (ACW) 

for different stream orders using regional 

curves for eastern Kansas (EPA, 2005). 

ÅUse GIS to buffer streams one active 

channel width. 

Å Identify tree/shrub soil suitability groups 

1 & 2 using SSURGO and Soil Data 

Viewer. 

Å Intersect GIS datasets to extract target 

population for further GIS analysis and 

on-the-ground assessment and inventory. 

Å .Analyze LandFire vegetation datasets: 

ÅPre-settlement biophysical settings 

Å2006 existing vegetation type 

Å2006 existing vegetation cover 

ÅReclassify 2006 existing vegetation  

     cover into actionable categories: 

ÅRiparian in need of protection 

ÅRiparian in need of rehabilitation 

ÅRiparian in need of management 

 

 

Land Use Analysis of Target Population 
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Mainstem Riparian: Pre-settlement 

Mainstem Riparian: 2006 
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Source: 

LandFire Biophysical Settings Layer 

2006 LandFire Existing Vegetation Type 

Pre-settlement and 2006 land use for the target area.  

Riparian Analysis of Target Population 
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