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We should be mindful of how factors operating at
scales above and below the system we are
managing influence the system

(Gunderson and Holling; Wiens; others)
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Outline

PPR Wetland Ecosystem Overview

Data Available in Geographic Information Systems (GIS),
a.k.a. Level 1

Level 1 Demonstration
Disturbed vs. Reference Standard

Profiling Watersheds




PPR Ecosystem Overview Climate (primary driver)

: . Surroundin
‘ Hydrologic Regime (winter1998: sohnsonetal. 2005) "’ landscape 9

Wetland Class/Type ‘ Hydrologic regime drives the wetland cover cycle

(Steward and Kantrud 1971; Cowardin et (Poiani and Johnson 1991; Kantrud et al. 1989;)
al. 1979)

Wetland Profiles

!

‘ Groundwater recharge potential
Winter1995)

‘ Ecological processes (onnsonetal. 2005) ‘

I I ‘ 1

Biotic Diversity

(van der Valk 1981;Boettcherand Johnson 1995)

‘ Habitat ‘ ‘ Biogeochemistry ‘

(Murkin etal. 1997) (Davis etal. 1981)

/ Phytomass Production —

Transport from sediments to phytomass

Transformation inorganic to organic

Transfer to detrital pools

Level 1 Criteria for Restoration Planning and
Effectiveness Monitoring

**Need metrics indicative of wetland function that are
measurable at repeated intervals and at coarse spatial
resolutions.

**Need restoration goals and effectiveness monitoring based
on current and historical data collected over
hydrogeomorphically similar, minimally disturbed sites
(reference standard).

PPR Ecosystems Cover Cycle

Dry Marsh

Medicine Hat, AB

Cover type
I Open water
Exposed soil

Seedlings

Hemi Marsh

»

Watertown, SD

Mixed plants
B Mixed emergents

Shallow marsh

From Johnson et al. 2005

6/2/2016

Lake Marsh

Algona, IA

Deep marsh

Upland

Data Available in GIS for the PPR

* National Wetlands Inventory

» Topography
* Land Use

* Hydric vegetation

» Hydroperiod
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Data Available in GIS for the PPR __ Seasonal

+ National Wetlands Inventory

» Topography

* Land Use

» Hydric vegetation:| S EEE
» Hydroperiod Class

» Watershed Maps

Spatial scale of interest: watershed
Temporal scale of interest: seasonal

Temporary

Lake Marsh
Hemi Marsh
Dry Marsh
Dry Impaired

Semi-Permanent

NWI PEM classified by water regime
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Seasonal

Dry Impaired (no marsh)

Hemi-Marsh gy

Lake Maish Semi-Permanent

Current (2007) classification by stage of the cover cycle NWI PEM classified by water regime

Dry Marsh

Hemi-Marsh

Dry Impaired (no marsh)

Hemi-Marsh

Lake Marsh

Dry Impaired
Hemi-Marsh
Dry Marsh

(TR (¢elony) Gl iEiten 19 SEgs ¢ l0o Gover GYEE Current (2007) classification by stage of the cover cycle
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Watershed mapping ;ZZ;

. . for a 100 km2 domain >
Watershed Mapping in GIS .Sm .
580 m ‘

0 800 1500m
[E—

NWI water regime &

Definition:

Map flow of water from highest point in a domain
in all possible directions until water no longer
flows or until water flows out of that domain

Watershed mapping for one wetland domain

Planning and Monitoring
Restoration Effectiveness

The need for Level 1 to establish
benchmarks
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Disturbed Wetland 603 Son
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NWI PEM classified by .mnm ]i
water regime o 100 z00m
L

Demonstration
Drained >30 year ago
. * Surrounded by seasonal
A drained PEM seasonal wetland (#603) and temporary PEMs
compared with a similar, minimally disturbed I @GR > 10 s
*6 NWI
PEM seasonal wetland (#613) e .
itigation planning stage

Temp

Reference Standard 613 Seas
Il semi

&20m

0 100 0m
[ —

NWI PEM classified by
water regime

Hydroperiod Historical
Comparison

Proportion of NWI Polygon that is covered by
open water in Spring, Summer, Fall

Moderately grazed,
virgin soil

* Surrounded by seasonal
and temporary PEMs

* Native grass species and
exotics

*7 acre NWI

* Consistent management
10 years

Reference Standard vs. Disturbed
1997-2007
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Relative Area of Open Water by Season for NWI Reference Site 613

N Cover Cycle Classification and
8 E | EH E Watershed Mapping

Proportion of Surface Water
Area to Wetland Area

Relative Area of Open Water by Season For NWI Reference Site 603
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BN Dry Impaired BN Dry Impaired
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Dry Marsh Dry Marsh
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Planning and Prioritizing within a
Hydrologic Landscape

Profiling Watersheds

Wetland Order

Storage Capacity (m?)
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Summary

» PPR watershed maps indicate storage capacity service
» Optical data available at coarse scales (0.1 ha) from
satellite platforms in the PPR provide current and
historical data needed for
— Establishing benchmarks and restoration goals
— Biotic classification (cover cycle)
— Watershed profiling

GIS provides the framework for building monitoring
capability and restoration feedback at multiple scales

. Land Use
Cli Tate 7
/

/
/ sedimentation [
. ) [‘7 bt
Hydrologic Regime wwinerisss; omnsonetal. 2008) / /

Wetland Class/Type Hydrologic regime drives the wetland cover cycle
(Stewardand Kanirud 1971; Cowardinet (Poianiand Johnson 1991; Kantrud et al. 1983:)
al.1070)
v

And Finally....

‘ Groundwater recharge potential

In the PPR...

(Winter 1995) (Johnsonet al. 2005)

‘ Strongly affects ecological processes

T o ‘ n ‘

‘ Biogeochemistry ‘ ‘ Biotic Diversity

(Boeticherand Johnson 1995)

Habitat

(Murkin et al. 1997)

Upland Land Use and Sediment
Deposition into PPR Wetlands ‘

Research Opportunities

(Davis etal. 1981)

/ Phytomass Production S

Transport from sediments to phytomass

Transformation inorganic to organic

Transfer to detrital pools



How recent were wetland soils deposited into PPR wetlands,
based on the soil depth profile?

Preliminary Data
210ph Dating Four Soil Cores
Shallow Marsh Zone
2-Crop Fields; 2-Virgin Rangeland

In collaboration with Villanova University
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Max 637.3
Min 622.9
Spillway 623.5
Volume 1,515

Max 640.1
Min 621.7
Spillway 622.8
Volume 3,117

Max 628.5
Min 615.3
Spillway 618.4
Volume 61,672

Basin area: 51.39 ha
Max elevation: 622.53 m
Min elevation : 605.44 m
Spillway height : 608.89 m

Max 640.1
Min 619.8
Spillway 620.9
Volume 5,913

Max 629.1
Min 617.2
Spillway 620.9
Volume 152,499

Basin area: 33.12 ha
Max elevation: 534.72 m
Min elevation : 519.11 m
Spillway height : 520.01 m

The adequacy of remotely sensed data and analysis must be evaluated in
reference to a clearly defined problem and goal (Ludwig 2007)

What is the management goal to be achieved?

Restore hydrology and hydric vegetation communities
Whatis the size of the area where monitoring us needed?
Watersheds from 10 to 10,000 ha in area

Are the grain of these data sufficient to address the question?
Units of 0.1 ha for hydrologic and hydric vegetation data

Variables smaller than the grain size cannot be detected. May
need to add layers of data at finer spatial scales, e.g. Level 3.
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Storage Capacity =19,000 m3 #603

Hemi Marsh
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