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Overview 
 
1.Restoration Actions and Design Criteria 
2.Application of Process Based Design Criteria 
3.Biogeomorphic Outcomes 
4.Demo of Stream Evolution Corridor Analysis 

 



Restoring a stream 
channel or  

stream corridor? 

• Increase instream habitat 
complexity for native 
aquatic fauna 

• Improve and increase 
riparian habitat 

• Increase water storage 
• Control invasive plant 

species 
• Integrate active livestock 

operation 

Foundational Goal – Restore fluvial processes that create 
and maintain dynamic, complex, high quality habitat  



2 Types of Design criteria: answer essential questions  
Performance – What will the project accomplish? 

• Open/reconnect space for flood pulse energy 

• Restore shifting habitat mosaic (Bio-geomorphic 
cycle) 

Except!! 
When modifying or removing infrastructure then infrastructure design criteria apply 

Prescriptive – How will the project be accomplished? 

• Use site system energy (e.g. Flood pulse energy) 

• Use ecologically appropriate materials 



2015 -2017 

2007-2014 1. Constructed wetlands 
2. Riparian Planting / Oak Planting 

drip irrigated 
3. Riparian Fencing and off stream 

Water Structures 

1. Beaver Peace Treaty 
2. Levee Removal 
3. Beaver Dam Support and 

Beaver Dam Analogues 
4. Complex Small Wood 

Jams 
5. Floodplain culvert 

 

Design criteria 
Plant survival 
Acres wetland constructed 
Riparian acres protected 

Design criteria 
Dynamic space reopened 
Shifting habitat types 







2011 

2017 

Stable Terrestrial Habitat 

Dynamic Aquatic 



Biog-eomorphic 
cycle starting 

Dynamic 
Change 



2018 Habitat Attributes 2017 2018 % Increase
Stream length (feet) 2,383 10,478 440
Islands (n) 4 12 300
Confluences (n) 3 13 433
Stage Zero Area channels, 
sheet flow, pond area 
(acres) 0.25 22 8800

Gauging Evolution to Stage Zero



Controlling chaos, predicting chaos, embracing chaos 

Aggrading incised channels and breaching levees 
Are land managers/stakeholders ready for restored dynamics?  
• Livestock 
• Infrastructure (roads, trails, recreational access) 
• Previous restoration investments (oaks, riparian fencing, off stream watering) 

• PLT vision for the site 
• Am I ready for dynamics? 



energy Point bar 

“Terrestrialized” 
Process  
space 

Incised 
Stream 



Process space 
reconnected 



Accelerate Process –widening and tree recruitment 
using stream energy Constriction Dam 
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Gauging system recovery 

   
   

   
   
   

   
   
   

Irrigated tree planting and constructed wetland = $180,000 Levee removal and BDAs = $38,000 
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data

		StreamStats Output Report

		State/Region ID		CA

		Workspace ID		CA20180323205919842000

		Latitude		38.93808

		Longitude		-121.29271

		Time		3/23/18		 1:59:35 PM

		Basin Characteristics

		Parameter Code		Parameter Description		Value		Unit

		DRNAREA		Area that drains to a point on a stream		22.9		square miles

		ELEV		Mean Basin Elevation		596		feet

		PRECIP		Mean Annual Precipitation		28.4		inches

		Peak-Flow Statistics Parameters		100 Percent 2012 5113 Region 3 Sierra Nevada

		Parameter Code		Parameter Name		Value		Units		Min Limit		Max Limit

		DRNAREA		Drainage Area		22.9		square miles		0.07		2000

		ELEV		Mean Basin Elevation		596		feet		90		11000

		PRECIP		Mean Annual Precipitation		28.4		inches		15		100

		Peak-Flow Statistics Flow Report		100 Percent 2012 5113 Region 3 Sierra Nevada

		PIl: Prediction Interval- Lower, PIu: Prediction Interval- Upper, SEp: Standard Error of Prediction, SE: Standard Error (other-- see report)

		Statistic		Value		Unit		PIl		PIu		SEp

		2 Year Peak Flood		697		ft^3/s		232		2100		74.4

		5 Year Peak Flood		1580		ft^3/s		674		3690		54.4

		10 Year Peak Flood		2200		ft^3/s		983		4940		51.5

		25 Year Peak Flood		2940		ft^3/s		1310		6620		52.3

		50 Year Peak Flood		3520		ft^3/s		1510		8200		54.6

		100 Year Peak Flood		4080		ft^3/s		1670		9940		58

		200 Year Peak Flood		4610		ft^3/s		1810		11800		61.5

		500 Year Peak Flood		5310		ft^3/s		1930		14600		67.3
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Biogeomorphic Process 

Biological work 

Geomorphic work 
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Process Based Design 

Design Criteria: 
1. Open Dynamic Space 
2. Use System Energy    
3. Ecologically Appropriate Material Structure 



Start with watershed analysis 



Historical Analysis 



Hoda map 



1. What is the natural extent of  fluvial dynamic space? 
2. What is the current extent of  dynamic fluvial space? 
3. What are the anthropogenic impacts to fluvial dynamics? 
4. What modifications can be made to infrastructure and 

management to expand fluvial space now or in the future? 



1. Where is or max fluvial dynamic space? 
2. Where is our current dynamic fluvial space? 
3. Anthropogenic disconnections? 
4. Where can we open fluvial space? 
 













3) anthropogenic alterations, 
disconnections and constraints 

2) up-gradient fluvial sources of 
energy and matter 

1) natural fluvial process space 
(e.g. alluvial fans and terraces) 

Three considerations 
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