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Ecological Flow Science:

Studying the relationship between flow alterations and
the ecological responses to those changes (pof et. al. 2009)

. * Flow alterations result in many complex changes
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Decision Support System (DSS).

Tool for management that integrates
different aspects of flow science into
i something meaningful.
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Ecological Flow Science in the Mainstem
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Ecological Flow Science in the Mainstem

Current DSS Layout and Information Flow

Flows Parameters
from
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April 16 - June

East Branch

a Figure 11.  Expanded view of the scoring summary page, showing details of the scores and
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Ecological Flow Science in the Mainstem

Needs:

« Test the temperature model

« Extend the meteorological data

* |nclude other species

« Update habitat suitability criteria for fish & other T&E
Species

* Improve DSS

Preliminary Draft Framework for
WaterSMART (Sustain and Manage America’s Resources for Tomorrow) Program
Delaware River Basin Focus Area

Hutson, S.S., Stuckey, M.H., Fischer, J.M., and Coon, W.F.
August 22, 2011




Ecological Flow Science in the Mainstem

Target Organism

Specific objectives : Brown trout adul

Brown trout juvenile

1. Update habitat suitability [
criteria (HSC) models and [SEIG_—_G_S
Include additional species REIEETIREE
O.I: | nte reSt American shad spawning

American shad juvenile

Shallow-fast guild

M et h 0 d S Shallow-slow guild’

1. Evaluate known HSC (Bovee et al. 2007)
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Depth Range (m)
0.3-100"

0.2-0.8

0.2-0.6

0.2-1.0

0.3-100'

0.2-1.0

0.3-3.0

0.25-1.6
0.05-0.3

0.05-0.3

Velocity Range (m/s)

0.0-1.0
0.0-0.7
0.3-0.81
0.15-1.2
0.0-1.2
0.0-0.8
0.2-0.7

0.0-0.6
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Ecological Flow Science in the Mainstem

Specific objectives :

1. Update habitat suitability
criteria (HSC) models and

Include additional species
of interest

Methods

[

2. Incorporate persistent HSC for
freshwater mussels and other
sedentary taxa

a2 USGS
science for a changing world



Ecological Flow Science in the Mainstem

Specific objectives :

1. Update habitat suitability
models and include
additional species of
Interest

Methods

3. ldentify additional species (American eel, bridle shiner,
sea lamprey, river herring, SAV, Didymo) , conduct
literature review and experiments to develop HSC ZEZUSGS
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Ecological Flow Science in the Mainstem

Specific objectives : Bathymetry

2. Extend the aerial coverage of the DSS

Methods

1. RTK GPS & Side-Scan Sonar
2. Hyperspectral Imagery

3. Experimental Advanced Airborne
Research LIDAR (EAARL)

Experimental LIDAR

ZUSGS
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Ecological Flow Science in the Mainstem

Specific objectives :

2. Extend the aerial coverage of the DSS

Methods

4. USGS International River Interface Cooperative (IRIC)
hydrodynamic model (MD-SWMS) — Flow specific, pixel
resolution model estimates of hydraulic parameters ZUSGS

ce changing world



Ecological Flow Science in the Mainstem

Specific objectives :
3. Develop an improved DSS

Suggested Improvements
1. Test predictive accuracy of existing temperature models.
2. Extend meteorological database to match OASIS.
3. Automate data import from OASIS to the DSS.
4

. Convert the DSS to web-based platform such as Visual
Basic to increase usability.

2 USGS
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What is the Decision Support System (DSS)?
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Ecological Flow Science in the Mainstem

Suggested Improvements
1. Test predictive accuracy of existing temperature models.

Temperature

1. SNTEMP model S pEmAE OF i REon
2. Multivariate Model

The Smesm Sezment and Smeam Merwork Temperamure Models:

A Self-Smdy Course

A) Construct models with
data from 2000-01; test
with recent data

B) Deploy temp loggers to
gather more data

C) Gather data for entire
Delaware

Version 2.0
Warch 2000

T.,=k+aT+aT+aH+aW+aS+aQ, +a(0-0,)+alT,




Ecological Flow Science in thg !\ atastans

Suggested Improvements
2. Extend meteorological database tc

Meteorological

A) Current station limited
to 1994,

B) Use other stations to
extend by proxy

C) Gather data for entire
Delaware

= USGS
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Ecological Flow Science in the Mainstem

Suggested Improvements
3. Automate data import from OASIS to the DSS.

4, Convert the DSS to web-based platform such as Visual

Basic to increase usability

Methods

ZUSGS
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Geographic Information System Color coded habitat

Selection (GIS) functionality suitability maps
of key

species

g e
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Geographic Information System
Selection (GIS) functionality
of key
sSpecies  Semeos

Color coded habitat maps
for each scenario

oo i Hydrograph Controls: J® @ L il b playspee

d normal

® @ 4 T | Chart Controls: Format Chart Limit period of anaylsis: Start = 10/1/ 1928
2 x Habitat GIS Map 4
~ Lifestage  mymmm ~ fScenario: Revl

Segment Delaware_1
Species: American shad
Lifestage: spawning
10 Flow. 741 cfs

Depth | Velocty

08

06
E

HSC Val

044

Habitat ///
SUItabIhty / bt Al 0

500000

Flow.

Habitat GIS Map 3

Scenario: Rev7
Segment Delaware_1
Species: American shad [l
Lifestage: spawning

565 cfs

X

Habitat GIS Map

io: fimp
Delaware_1
American shad B
e: spawning

953 cfs

criteria | —~
0
12 34 5 6 1 8900 400000
can be E
T 4= 300000—]
modified oo ) HSCVamg) oy G s
4 0 O 200000—
: i @ ©
8 ¢ I 100000—
*

500000

3 ODC-—@
A

400000

2
=4
8

200000

~—~
@B 500
O
N
© 200 A
o
S
m 1.500— \
< |
S oo N
Equation for Composite Habitat Suitability [ -
[Depth] * [Velocity]

t— 100000

Regenerar ./ patial Layers

Equation for
displayed habitat
suitability maps

Display of
hydrograph for all
scenarios

Hydroperiod of interest

Habitat (m?)

Amount of available
habitat by scenario by
date

== Revl Dell_Q

== RevlDell Q
Am. shad spawn
Rev7 Dell_Q
Rev7 Dell_Q
Am. shad spawn

== ffmp Dell_Q

«u: ffMp Dell_Q

Am. shad spawn

Map of site
location

Daily
average
amount of
available
habitat
over
period of
interest




Where are we going?

* Nail down what “persistent habitat” means

Ultimate goal is to extend to Trenton

* Linked 2D flow models to cover entire stretch

 Look at applying DSS approach in other systems

 Evaluate the application of hyperspectral data for bathymetry

* Include some type of ecosystem services into models

[
science for a changing world
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