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ELOHA

1. Reference flows
2. River types
3. Degree altered

4. Ecological responses

5. Ecological targets
6. E-flow targets

7. Implement program

MRI

1. Landscape ecology approach

2. Regional databases

3. Relationships & predictive models

4. Choosing & delineating spatial units;
experts

5. Component & system classifications;
experts

6. Management applications

7. Key ingredient: collabortion
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Historic View of “Habitat”

1. Landscape ecology approach

Object of study = regional “set” = all streams or lakes
Think systems, processes, hierarchy, landscape context

NHD+ Reach

Riparian buffer
summaries




2. Regional databases

Sampled sites; predicted units

[-20]

Regional consistency,
x-walking, & coverage

Flow yields
Temperature
Fishes

IBls

Nutrients

Stressors

Current land cover
Alternate scenarios




2. Regional databases

Olivero reach
database for NEast

TENPERATURE GRADIENT NORTON
GEOLOGY
(Headwater s\Creeks
el Smadl Rivers

Fiaduarmon Creaka

Example of Simplified Northeast Stream Taxonomy (4433)
Summary of 4 Size Classes, 4 Gradients,
3 Geology Classes. and 3 Temperature Classes




3. Relationships and predictive models

Per reach unit. Apply to all reach units. Already second/third
generations.

Estimate expectations or reference. Creates comprehensive NEW
landscape mosaic. Philosophy of “multi models”.

Flows. State regressions. MA estimator. AFINCH for GL Basin.

Fish. State regressions. GL GAP regression trees and neural nets.
NE = target fishes?

Temperature. State regressions, regression trees, GL GAP neural
nets. Jana..



3. Relationships and predictive models

July mean temperature (F)
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3. Relationships and predictive models

July Mean - Stream Temperature - Current Conditions
Artificial Neural Network Models

(Stewart, Mitro, Westenbroek (WI); Krueger (MN, MI))

&

Explanation

Stream Temperature
Thermal Class
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4. Choosing and delineating spatial units; experts

Ecological segments are " R
the key spatial unit.
Rolled up from like
neighbor reach
attributes. 6,000 units
from original 30,000.

b. Ecological Drainage Units within
one Aguatic Zecogeographic Unit

c. Aquatic Ecological Systems within

Relatively homogenous NI RS

hydro-geomorph-
thermal-fish units. '
/’ Ecological Segment
Seelbach et al. 2006.
Brenden et al. 2010. Gets \
you 70% home; still need

expert revision. Reach



5. Component and system classifications; experts

NORTOM
GEOLOGY
(Headwater \Creeks
and Smak Rivers

Cold Warm
Cold transition transition Warm

NV

Example of Simplified Northeast Stream Taxonomy (4433)
Summary of 4 Size € es, 4 Gradients,
3 Geology Classes. and 3 Temperature Classes

Fish abundance

Cold fishes VRN Warm fishes

Niles

Summer temperature

MI experts altered 30% of
segment class predictions




6. Management applications

Aquatic Ecosystem Toolkit services all aquatic management disciplines:

[ ]
Water quantity
Wat e r quality :,roe0873,20733,20824,20872,21l64,213278@5tvm=30.6036576359904,1.4433633 %
) . Water Withdrawal Screening Results
Fisheries r—
O O O o Adverse Resource Impact (ARI) Graph
Biodiversity Conservation

Vulnerability Assessment

MI Water Withdrawal STREAM CLASSIFICATION: W sti Acti :
Assessment Process and

The proposed withdrawal would pass the screening process. The
ct of the withdrawal lies within 'Zone A" and would not likely Rerun
o e resource impact under the zones that become effective
Creenlng OO on February 1, 2009. Register Now
REGISTRATION: Feedback

A Large quantity withdrawal (LQW) with a capacity of 70 gpm or greater
must be registered with the Michigan Department of Environmental Quality
or with the Michigan Department of Agriculture if the LQW is for an
agricultural purpose, before the withdrawal can begin. A registration is
valid for 18 months. The withdrawal capacity must be installed within this
time period or the registration becomes void. Registration may be done at
this time through the button at the right.

You may come back to this site at a later time to register, or you may
obtain a form to register the withdrawal by contacting Andrew LeBaron at
51 1-1435, or on-line at: www.michigan.gov/degwateruse

DISCLAIMER:

The Water Withdrawal Assessment Tool is designed to estimate the likely impact of a proposed water withdrawal on nearby
streams. It is not an indication of how much groundwater may be available for your use. The quantity and quality of groundwater
varies greatly with depth and location. You should consult with a water resources professional or a local well driller about

Pore [ [ [ [ [ [ [@men  [Hi0% -/




6. Management applications

Toolkit services all aquatic management disciplines:
Water quantity
: Northern Lakes and Forests
Water quality

Fisheries

Biodiversity Conservation
Vulnerability Assessment

™ 18% impaired 5~ 32% impaired
statewide statewide




6. Management applications

Aquatic Ecosystem Toolkit services all aquatic management disciplines:
Water quantity

Water quality

Fisheries

Biodiversity Conservation
Vulnerability Assessment

Stratification for DNR fish S&T Surveys for streams and lakes
(also coordinated with DEQ biological surveys)
Potential for stocking, regulations, etc.



6. Management applications

Aquatic Ecosystem Toolkit services all aquatic management disciplines:
Water quantity

Water quality
Fisheries

Biodiversity Conservation
Vulnerability Assessment

Basis for MI Wildlife Action Plan; second generation.
GL Aquatic GAP (McKenna)



6. Management applications

Toolkit services all aquatic management disciplines:
Water quantity
Water quality
Fisheries
Biodiversity Conservation

Vulnerability Assessment

a. Brook trout

Phosphorus, 0.042

10_Power, 6.9 x 1004

10_Yield. 0.021 el fiocc ¢
Train: 67/74

Test 137/ 183

Combined: 204 /257
Train:7 /24 FO: 0.80

Ter minal Node | Terminal Node 2 Test:27/50

Train: 7 /17 Train: 65 /80 Combinal: 34 /78

Test: 28/ 52 Test: 74/ 86 FO: 0.44

Combined: 35 /69 Combined: 139 / 166

FO: 0.51 FO: 0.84

ot 0.52

Terminal Node 3

Terminal Node 6
Train: 9/ 276
Test:29 /234
Combined: 38/ 510
FO: 0.08

Terminal Node 5
Tram: 11/ 36
Test: 11 /110
Combined: 22/ 146
FO: 0.15




CLIMATE SCENARIOS - AiB Scenario (10

models)
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Unit of study is “regional set”

7. Key ingredient is collaboration Collaboratory” = new model

T8y

Common agenda

Shared measurement systems

Mutually reinforcing activities

9 Continuous communication
\ Backbone support orgamzatlon |
i /

“Collective Impact” (Stanford Social Innovation Review) - required conditions



