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Overview 2 

• Presentation overview: 
– Describe the 2-D habitat objectives 
– Describe the modeling approach 
– Present the work flow process and interdependencies 

to other models 

• Note:  The examples shown are for illustration of 
the process and model inputs and outputs. Any 
reference to specific life stage requirements or site 
locations are used to illustrate the steps that will 
be taken in the habitat modeling not actual 
conditions.   

Preliminary Draft Subject to Revision 
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Objectives 3 

• Compute usable area (square feet) for current conditions 
– Effective spawning through emergence (open water and under 

ice) 
– Juvenile Rearing (open water and under ice) 
– Connection between main channel and lateral habitats under ice 

(flooding of lateral habitat under ice) 
– Inundation (breaching) of lateral habitats in open water 

conditions 
– Usable area for other free swimming life stages as a function of 

flow (open water and under ice) 

• Compute usable area for project operation conditions 
– Same as above 

• Compare project operation to current conditions to 
determine change 
 

Preliminary Draft Subject to Revision 
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2-D Based Habitat Model 
• Incorporates concepts from traditional PHABSIM/IFIM 

– Hydraulics and suitability criteria 
– Calculates usable area 

• Habitat area calculated from 2-D hydraulic model using 
GIS tools to combine hydraulic output data or other 
parameters (e.g. groundwater, water quality) 

• Model uses HSC and HSI analysis for evaluation 
• Data dependencies from the following:  hydraulic models 

for open water and ice processes, substrate and cover 
data from field data collection, groundwater data, water 
quality data, HSC and HSI analysis 

• Provides visual and quantitative result for decision 
framework 
 

Preliminary Draft Subject to Revision 
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Hydraulic Model Data Used for Fish Habitat 

in Focus areas 

– Data from each source is in the 
form of csv files or the River2D 
“CDG” simulation files, including 
the following data: 

 
• Geo-referenced coordinate data for 

all model nodes (same coordinate 
system as survey data) 

• Water Surface (ft) 

• Bed elevation (ft) 

• Water velocity (ft/s) 

• Water Depth (ft) 

• Cell area (ft2) 

 

 

• Two Dimensional data 
from 
hydraulic/sediment 
transport modeling 
and ice process 
modeling 
 

• Habitat model can use 
either SRH-2D or 
River2D output 
 

• Analysis uses full 
range of flows for 
existing conditions and 
project operations 
 

 

Preliminary Draft Subject to Revision 
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Example CSV 2D hydraulic output format for input to 
fish habitat modeling 

Preliminary Draft Subject to Revision 
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Ground Water and Water Quality Data Used 

for Fish Habitat in Focus areas 

– Data from each source is in the 
form of csv or GIS data files, 
including the following data: 

 
• Geo-referenced coordinates for all 

data. 

• Ground water – upwelling locations or 
ground water process for the Focus 
area. 

• Water Quality data for the spatial 
extent of the focus area.   

 

• Temporal and spatial 
groundwater data or 
groundwater process 
for the range of flows 
under current and 
project operations. 

 

• Temporal and spatial 
water quality data for 
a range of flows for 
existing conditions and 
project operations. 
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Example HSC curve 

Preliminary Draft Subject to Revision 
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Generalized data flow for 2-D fish habitat analysis 
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2-D hydraulic data from 
open water or ice 

process 2-D model, 
groundwater process or 
data, water quality data 

2-D fish habitat 
spatial analysis  

HSC or HSI 
data from 

field 
studies 

Usable 
habitat area  
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Groundwater data/analysis input and use by 2-D 
fish habitat modeling 
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Preliminary Draft Subject to Revi 

Groundwater analysis of 
upwelling by general 

spatial area(e.g. lateral 
habitats) within the focus 

area 

Seasonal 
interpretation of 

groundwater process 

Interpretation of river 
stage/groundwater stage 

for the range of current and 
operational flows 

Seasonal/stage determination of upwelling/ 
downwelling by general location in lateral 

habitats for input to spatial analysis for 
effective spawning/incubation 

Draft subject to revision 



11-13-13 

Illustration of locations where ground water is input to effective spawning using map 
of FA 104 (Whiskers Slough) 
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Example matrix of ground water conditions as input to fish 
habitat 
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Preliminary Draft Subject to Revision 

Ground water upwelling trend by season for current conditions at FA XX. 
 
Season/Month Lateral habitat 1 Lateral habitat 2 Lateral habitat 3 Lateral habitat 4 
May Present/increasing Present/steady Present/increasing Present/increasing 
June Present/increasing Present/steady Present/increasing Present/increasing 
July Present/increasing Present/decreasing Present/increasing Present/increasing 
August Present/increasing Present/decreasing Present/increasing Present/increasing 
September Present/increasing Present/decreasing Present/increasing Present/increasing 
October Present/steady Present/decreasing Present/steady Present/steady 
November Present/steady Present/decreasing Present/steady Present/steady 
December Present/steady Absent Present/steady Present/steady 
January Present/steady Absent Present/steady Present/steady 
February Present/steady Absent Present/steady Present/steady 
March Present/steady Absent Present/steady Present/steady 
April Present/steady Absent Present/steady Present/steady 
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Example of other inputs from physical 
models 
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Preliminary Draft Subject to Revision 

Water 
quality 

2D 
hydraulics 
– open 
water 

2D 
hydraulics 

ice 
processes  

Water 
quality 
suitable 

Scour Frozen 

Spatial analysis 
Yes 

No 

No 
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2-D Fish Habitat Spatial Analysis 

• Process Hydraulic Flow Data 
– CSV file geo-referenced data x,y,z, velocity, depth, 

channel index 

• Create spatial data layers for each flow 
• Conduct the Usable Area Modeling/HSI modeling 

– Combine spatial data and habitat equations  

• Produce habitat graphics and CSV files with 
habitat values at each node 

• Produce habitat versus discharge response 
functions 
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Example of Visual Basic (VB) interface 
to run usable habitat calculations 
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Example tabular output from VB 
model 
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Example of graphical output from VB 
interface 
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Example of graphical output from VB 
interface 
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Example of GIS visualization for 24,000 cfs 
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Example of GIS visualization for 14,000 cfs 
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GIS screen shot of depth 24,000 cfs 
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GIS screen shot of depth 14,000 cfs 
28 

Preliminary Draft Subject to Revision 



11-13-13 

Summary 

• Approach provides tabular and graphical data 
outputs for input to DSS or other decision 
processes. 

• The analysis sequence is similar to other 2-D 
habitat analysis with the addition of explicit 
inclusion of ground water conditions, breaching 
in lateral habitats, and water quality. 

•  A similar approach will be used on other 
species and life stages of interest. 
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2-D Fish Habitat 

Middle River Focus 

Areas 

 

Questions 
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