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What is VSP?
RCW36.70A.700

(2) It is the intent of chapter 360, Laws of 2011 to:

(a) Promote plans to protect and enhance critical areas within the area where agricultural 

activities are conducted, while maintaining and improving the long -term viability of agriculture

in the state of Washington and reducing the conversion of farmland to other uses;

(b) Focus and maximize voluntary incentive programs to encourage good riparian and ecosystem 

stewardship as an alternative to historic approaches used to protect critical areas;

(e) Encourage and foster a spirit of cooperation and partnership among county, tribal, environmental, 

and agricultural interests to better assure the program success;

(f) Improve compliance with other laws designed to protect water quality and fish habitat ; and

(g) Rely upon voluntary stewardship practices as the primary method of protecting critical areas 

and not require the cessation of agricultural activities.

http://app.leg.wa.gov/RCW/default.aspx?cite=36.70A.700


VSP Process 

Work Plan: 
Measurable Goals & 

Benchmarks at 
Watershed level 

Technical Service 
Providers / Voluntary 
Conservation Practices

Biennial and 5-Year 
Monitoring

Adaptive 
Management

Agriculture 2022



Riparian Area Mapping Methodology

Create height above river (HAR) analysis using bare-earth LiDAR and USGS 10m DEM where LiDAR not available 

to create a Relative Elevation Model (REM) to establish probable riparian zone.

Segregated landcover types into eight (8) major categories using the Random Forest classifier in Google Earth 

Engine with 10  decision trees on nine bands:  visible red, visible green, visible blue, near infrared, Normalized 

Difference Vegetation Index  (NDVI), contrast, entropy, Green Ratio Vegetation Index, (GRVI) and the Modified 

Soil Adjusted Vegetation Index  (MSAVI). 

֙ Bare Soil

֙ Dry Grass

֙ Forest

֙ Grass

֙ Impervious

֙ Shadow

֙ Shrub

֙ Water

Created intersection between REM and landcover types associated with riparian areas.



Riparian Area Evaluation Methods

The analysis uses a variety of data sources:

֙ Vegetation height
֙ Shading
֙ Bank Length
֙ Parcel size within SMP jurisdiction
֙ Salmon presence

Ancillary data sources:

֙ Landcover
֙ Riparian vegetation change
֙ Changes in greenness (NDVI)

We are building upon prior riparian prioritization efforts:

֙ Wenatchee Watershed Riparian Prioritization, Confluence, January 2018 (link)
֙ Riparian Lidar Analysis, Upper Columbia Salmon Recovery Board, 2021 (link)
֙ Chelan County Voluntary Stewardship Program Riparian Vegetation Change Detection, Berk/CORE, 2017, 

2019, 2021

https://www.ucsrb.org/?mdocs-file=8098
https://www.ucsrb.org/science-resources/prioritization/


Vegetation Height and Stream 
Shading
Vegetation height was derived by subtracting a 

digital terrain model (bare earth) from a digital 

surface model (top surface), using a 

combination of Lidar and NAIPdar from data 

and imagery produced in 2020, 2021, and 2022

River channels were digitized by UCSRB and 

CORE GIS using 2021 NAIP orthophotography



Stream 
Shading 
Analysis
The stream shading 

analysis uses six 

combinations of angle 

and azimuth 

calculated at 

Cashmere for August 

15: 8 am, 10 am, 12 

pm, 2 pm, 4 pm, 6 pm 



Chelan River 
Vegetation 
Height

Both banks of the 

digitized channels were 

measured within every 

parcel



Chelan River 
Vegetation 
Height and 
Stream 
Shading 
Without Local 
Topography
The original shading 

analysis did not 

incorporate the effect of 

local topography



Chelan River 
Topographic 
Shading

This map shows the 

modeled shadows cast by 

the sun on a bare-earth 

digital terrain model 

using an azimuth and 

altitude calculated for 

8:00 am August 15 for 

Cashmere



Chelan River 
Vegetation 
Height and 
Stream 
Shading With 
Local 
Topography

The revised shading 

analysis does incorporate 

the effect of local 

topography



Chelan River 
Vegetation 
Height and 
Stream 
Shading 
Without Local 
Topography
The original shading 

analysis did not 

incorporate the effect of 

local topography



Stream 
Shading, 
Current 
Conditions

Warmer colors represent 

portions of the channel 

that receive less shading, 

cooler colors represent 

portions of the channel 

that receive more 

shading



Modeled 
Effects of 
Replanting on 
Stream 
Shading

We modeled the effects 

on stream shading of 

replanting riparian 

vegetation that has 

ƎǊƻǿƴ ǘƻ плΩ ǘŀƭƭ ǿƛǘƘƛƴ ŀ 

слΩ ōǳŦŦŜǊ ƻŦ ǘƘŜ ǎǘǊŜŀƳ 

edge



Areas of 
Potential 
Improvement

Subtracting the two 

shade rasters shows us 

where shading can be 

improved



Riparian Vegetation Change Detection 2011 - 2021

Sources:

NAIP imagery for 2011 and 2021 to detect changes in greenness using Normalized Difference 

Vegetation Indices

NAIPdar derived from original stereo photo pairs used to create NAIP orthophotos

Landcover classifications to identify areas that were grass in both time periods, but may have 

different levels of greenness, and where the software used to create NAIPdar might have gotten 

ΨŎƻƴŦǳǎŜŘΩ



Riparian Vegetation Change Detection 2011 - 2021

Methods

Map areas within ag/riparian intersect with NDVI values that differ +/- 1 STD between 2011 and 2021

Subtract the top-surface NAIPdar elevations of 2011 from 2021

For an area to be considered potential loss or gain two things must be true:

֙ Increase or decrease in greenness

֙ Increase or decrease in height +/- 3 feet

Manually review all areas of potential gain or loss and assign a gain/loss classification, and gain/loss 

agent, if applicable



ResultsƉLoss



Development



Fire



Logging/
Clearing



River 
Channel 
Migration


