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Presentation Objectives

1)Discuss the construction of a
cottonwood community model for the
Missouri River

— How we took a conceptual model to a
mathematical model we can use to
compare potential restoration sites

2)Demonstrate how we forecasted future
conditions of the cottonwood
community

— How we projected the no action alternative |
or “future without project condition”



Miissouri River Cottonwoeod Management Plan

The cottonwood
management plan is a
product that is being
produced as a result of the
Missouri River 2000 & 2003
Biological Opinion (BiOp).

U.S. Fish and Wildlife Service
priority segments for
Cottonwood habitat

The BiOp had 3 management

Reasonable and Prudent
measures to address for
bald eagles over 6 priority
segments.

— Map & Evaluate
Health

— Create Management
Plan

— Ensure no more than
10% loss

Team decided a true Man

Plan would need to assess High Priority Segments: B
cottonwood community s o i ' e

rather than just egmen = e
cottonwood species, so a Moderate Priority Segments: B e

model would need to be
created. Segment 4, 8-10, 13



Wiy moedell Cottonwood! Habitat?

What’s the point?

A model that captures cottonwood community
life requisites can be used to compare potential
restoration sites to both the no action
alternative as well as to one another to see
which ones will give us the most “lift” or
habitat benefits.

Example:

e Site A = 8 Habitat Units
e Site B =12 Habitat Units
e Site C = 4 Habitat Units
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Modell Components Combined to Form the Ecosystem Puzzle

Hydrology Structure

Spatial Integrity
Biotic
Integrity Disturbance

Community based index models are constructed fra
combinations of components, that when combinec
capture the essence of the system’s functionali



BIOTA Component

* Native Species Richness * FQA (C-Value)
* Wetland Indicator Score  Vegetative Cover ™
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HYRDOLOGY Component:

|_and Capacity Potential Index and Groundwater Depth

Cottomwand- Dominate Forest (01d Growih, Magare, and Young) - CTWFOREST

Wemess Class Suitability Interpretation
Frequertly Frequently Tnfrecuently High Cuality (ST >=0.75)
Flecded Fleoded Flecded Euarely Flooded Moderate Quakty (ST>0.45 and <0.75)
e p— rm > &) Low Qualty (ST </=0.43)

1o dersaly resentive oo Moo e [ oo
Poorly eetentrve :l‘b’?] -I‘!\M :{E‘i -l's-ﬂ
on-cetestive B [ jeen [ Jor e

Retention Class

IPHN

Cottomweod-Dominate Shaube (Poles and Saplings) - CTWSHRUE

Wemess Clazz Suirability Interpretation
Frequecy Frequently Infreguently High Qualty (5T »=0.75)
Flosded Floaded Flooded Earely Floaded Moderate Quualry (5T >0.43 and <0.73)
8 | swrengy retensive - as) ﬁms; Low Cuatiy (ST </=0.45)

§ [Maderasely resenee - o oo o
;ﬁ Pty retensve -(FPJ -W‘} -GI’) -\N‘}
Hon-retentroe [ B0 Joan ey T

Segment 10 - LCPI Correlation to Suitability of Cottonwood Forests

Study Area

“T—— i
XPLANATION
LCPI classes

Wetness class

Frequently ﬁ:::;:ﬂ} Infrequently ~ Rarely
flooded flooded flooded flooded

Strongly

; e i
retentive (Fs) B%s) EEEos) ¥SIRs) u@.

Moderately s
retentive -(FM) -(MM) E“M) -(RM) LT
Pootly  EEEB(FP) EEEMP) =P EERP) Legend

retentive TR oy TRy e

e RN TN RN PR

Retention Class

[ [

o I
e [ 0 e Bl s 44 i [P———
=

e [ = Q] e ar s | [—

Epmoatan Clas
il
)




LANDSCAPE Component

Interspersion

- Using Spatial Analyst in
ArcGIS 9.2,
Neighborhood Statistics -
Roving Window, Variety

— Model Builder will
automate the process for
the District

- Use Reference-Based
Calibration - 1892 Cover
Type Mapping

Adjacent Land Use

Patch Size

Distance Between Patches
Recruitment

Proportion of Forest
Dominated by Cottonwoods




Modeling the Ecosystem — Mature Forest

Flow Duration

L_(Relatively Frequent Floods) |

Flood Frequencies

Water Surface
Elevations

Land Surface
Elevations

Soil Drainage Class

Depth to Groundwater

|
J

Native Species

FQA Coefficient of
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Wetland Indicator
Score

Adjacent Land Use

|
J

Cottonwood
Recruitment

Interspersion
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Proportion

Patch size

Distance Between
Patches

Hydrology

Hydrology Component

Structure

Biotic
Integrity

Biota Component

Landscape Component

=

Y Cottonwood
Riparian
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Disturbanc

Spatial
Integrity

Forested Cover Types Only
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Development ofi Normalized \Variables

Flow Duration
(Relatively Frequent Floods)

Flood Frequencies

Water Surface Elevations

Land Surface Elevations

Soil Drainage Class

Depth to Groundwater

Native Species
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Reference Based Calibration
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Ecosystem Assessment
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Ecosystem Assessment

— EXHEP
— EXHGM
— Almost CERTIFIED!!

*MS Access db
— (Office 2003)

*Not Spatially
Explicit
eJust Software
— not a model

*HEAT: Habitat Evaluation and Assessment Tools

EXHEP Datafilel.mdb D:\~kelly2\A_Planner\EXHEP\manual\Chapters\-~Master Document...

EXpert Habitat Evaluation Procedures

Single Formula Models 1. Enter Project Methods
2. Enter Model Descriptions
3. Define Cover Types and Baseline Acres
4. Define Variables

Analysis Reports

Multiple Formula Models

Analysis Reports

Setup Reports

Other Activities
Single
Single Farmula Model:
ultiple Formula Model: ﬂ

Enter descriptions about the project methodology and assumptions.
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Withoeut Project Forecast — Urban Growth

Yankton, SD __ = BN Yankton, SD
(1890'’s) "o = 5. ol (2006)

Yankton, SD
(2110)

Additional
Urban
Hotspots
identified in
2009

Preliminary Results
(Urban Footprint 2006-2110)




Bank Stabilization

Stage 2 Preliminary
Results
(Urban Footprint 2006-
2110)

Preliminary Results Bank Stabilization
(Urban Footprint <+ | Promotes More Growth
2006-2110) (2006-2110)




Erosion & Protected Areas

And then consider
Model effects of high
Erosion Areas and
exclude Public Lands
from conversion
activities (protected
through purchase or
easement)




Natural Succession Model

\egetative Succession

s
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TY1 = 2010

TY6 = 2015

TY31 = 2040

TY76 = 2085

TY101 = 2110

Succession + Urban Land Conversion

TYO = 2006 TY1=2010

TY6 = 2015

TY31 = 2040

TY76 = 2085 TY101 = 2110



Without Project Forecast

Acres

Onsite Without Project Acreage Forecasts (2006-2110)
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Trake Away Points

e Conceptual models help teams develop
numerical models that will assist in
demonstrating which sites provide the most
habitat benefits.

e Forecasting parameters that are likely to change
In time Is critical to capture the “future without
project” condition.

e Our program is using both of the above methods
to better understand the potential future fate of
the cottonwood community and how we can
best make management decisions to restore the

health of the community.




Cottonwoeoed Management Plan: Future Actions

Draft CMP and Programmatic EA  Summer 2009

*  Public review of plan and EA Fall 2009
e  Complete cottonwood model Fall 2009
* Final plan and EA Fall 2009
e Implement preservation and
restoration activities from plan 2010+

Fall Summer Fall 2009
2009



Interagency and Interdisciplinary Team

Corps of Engineers - Omaha and Kansas City
Districts, Engineer Research and Development Center

National Park Service

Natural Resource Conservation Service
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

U.S. Geological Survey

lowa Department of Natural Resources

Kansas Department of Wildlife and Parks

Lewis & Clark Natural Resource District
Missouri Department of Conservation
Nebraska Forest Service

Nebraska Game and Parks Commission

South Dakota Department of Game, Fish, and Parks

South Dakota Department of Agriculture

Cheyenne Rive
Lower Brule Sio
Omaha Tribe
Pine Ridge Agency (Og¢
Rosebud Sioux Tribe
Winnebago Tribe of Nebr:

Benedictine College
South Dakota State Univers
University of Nebraska

University of South Dakota
USD - Missouri River Instit

Izaak Walton League of
The Nature Conservanc
Missouri River Future
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