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PURPOSE OF 
MODULE 

How do we get to these summary 
products at a network scale?  
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GEOMORPHIC & NETWORK CONTEXT 



WHY THE NETWORK SCALE? 
ÅCHaMP {ŀƳǇƭŜ {ƛǘŜǎ ŘƻƴΩǘ ŎƻǾŜǊ 

everywhere we care about 

ÅWhat about in my watershed, on 
my stream? 

ωMaps that are: 
ςData driven 

ςModel informed 

ςUse best available 
science 

ςTake into account the 
constraints 

ςResolved at a scale that 
matters to on the 
ground implementation 



MAPS @ DIFFERENT SCALES TO ADDRESS 
DIFFERENT NEEDS 

SITE LEVEL 

SITE SUMMARY: 

SITES ON NETWORK 

NETWORK 
SUMMARY 

WATERSHED / 
POPULATION 

BASIN 
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HOW DO YOU PRIORITIZE IMPROVEMENT 
ACTIONS? 
ÅFor specific threats, you need 

assessments of : 
ÅCondition  

ÅLimiting Factors 

ÅRecovery Potential  

ÅTo inform: 
ÅStrategic Plan 

ÅDetailed Designs & Implementations 

Å{ǘŀƪŜƘƻƭŘŜǊ LƴŦƻǊƳŜŘΧ 

Å.¦¢ ŀǾƻƛŘ Ƨǳǎǘ ƻǇǇƻǊǘǳƴƛǎǘƛŎΧ 



SUMMARY PRODUCTS 

Å7 types 



WHAT MAKES A SUMMARY PRODUCT? 

Direct answers to key management questions! 
Includes interpretation & value judgement. 



CONVEYED AS EASY-TO-INTERPRET 
a!t{ ϧ Dw!tIL/{Χ 



WILL ACTION ACHIEVE 
GOAL? 

PRE POST? 

HABITAT 
IMPROVEMENT 

ACTIONS 



ASSUMPTIONS & PREMISE 
Å̧ ƻǳ ŎŀƴΩǘ ƳŜŀƴƛƴƎŦǳƭƭȅ ǳǇǎŎŀƭŜ ŦƛǎƘ Ƙŀōƛǘŀǘ 

relationships without geomorphic context  
ÅInclusive of reach types & condition 

Å̧ ƻǳ ŎŀƴΩǘ ŘŜǾŜƭƻǇ ǊŜŀƭƛǎǘƛŎ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ 
tributary habitat improvement actions (e.g. 
restoration designs) without geomorphic context 
ÅInclusive of reach types & recovery potential 

ÅTo inform whether improvement actions could 
even plausibly achieve salmonid population goals 
you need life cycle models with more explicit fish 
habitat relationships 
ÅCapacity estimates rely on reach type & condition, 

temperature & primary production 



Two Primary Motivations for getting 
Geomorphic & Network Context 

1. Extrapolation: From sites 
on map to network scale  

2. Network Scale Prediction 
in Absence of Site-Level 
Data 

SITES ON 
NETWORK 

NETWORK 
SCALE 



METHODS 

STAGE ONE ς RIVER CHARACTER AND BEHAVIOR 

 

STAGE TWO ς GEOMORPHIC CONDITION 

  

STAGE THREE ς RECOVERY POTENTIAL 

 

STAGE FOUR ς STRATEGIC MANAGEMENT PLAN  

Conceptual Basis: Adaptations of Brierley & 
Fryirs (2005): 

Conversion from manual method to semi-
automated geoprocessing methods: 

In house tool development: GNAT, VBET, BRAT, etc. 
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WHAT ARE GEOMORPHIC REACH TYPES? 



WHAT IS DISTINCTIVE? 



DESCRIBE VALLEY SETTING 



DESCRIBE VALLEY SETTING 



DESCRIBE VALLEY SETTING 



DESCRIBE VALLEY SETTING 



MANY REACH TYPING 
SCHEMES TO CHOOSE 
FROM 

ÅMontgomery & Buffington (1997) 

ÅΨBeechieΩ ς WRR (2014) ς ΨbŀǘǳǊŀƭ 
/ƘŀƴƴŜƭ /ƭŀǎǎƛŦƛŎŀǘƛƻƴΩ 

ÅRosgen Channel Classification 

ÅBrierley & Fryirs (2005) ς ΨwƛǾŜǊ 
{ǘȅƭŜǎ CǊŀƳŜǿƻǊƪΩ 

 

 

 



COMPONENTS OF A PROCEDURAL TREE 

 



SPECIFIC RIVER STYLES TREE 



h¢I9w 9·!at[9Χ 

 



EXAMPLE CARTOONS 
OF THOSE RIVER STYLES 

 



ÅPlausible limits on 
what adjustments are 
possible 

ÅGeomorphic context 
matters 
ÅConfinement 

ÅSediment Supply 

ÅFlow Regime 

ÅVegetation 

ÅLand use 

ÅHistory 

 
From Brierley & Fryirs (2005) 

NATURAL CAPACITY FOR ADJUSTMENT 



CONTROLS ON RIVER CHARACTER & BEHAVIOR 

Driving 
Å ELEVATION 
Å STREAM 

POWER 
Å DISCHARGE 
Å UPSTREAM 

DRAINAGE 
AREA 

 
 
 
 
Resisting 
Å GEOLOGY - 

BEDROCK  
Å LAND COVER 
Å SEDIMENT 

TRANSFER 



PROCEDURAL TREE vs. SPECIFIC TREE 

 

RIVER STYLES TREE RIVER STYLES PROCEDURATL TREE 



VALLEY SETTING ENTRY POINT FORM MOST 

(2L + 2R)/2*stream Length 


