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Outline

• Classical Level 1 Approaches

• Level 1 Issues/Needs

• Watershed Profiles

• New Level 1 Approaches 

– Profiling Wetland Dynamics

– Watershed Planning/Prioritizing 

Classical Level 1 in the PPR

Using data available in Geographic Information Systems 

(GIS):

– Establish a domain of hydro-geomorphically similar 

wetlands

– Map by NWI wetland type and water regime class

– Map other available attributes (such as land use)

– Use results for profiling/sampling design
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Temporary

Seasonal

Semi-Permanent

NWI Water Regime 

Crop

Developed

Grassland

Water

Land Use/Land Cover

3,411

50,964

14.9

95%

Area (km2)

Wetland Abundance

Wetland Density (km-2)

Palustrine Emergent

Watershed Profile Data 
Temp

Seasonal
Semi-Perm

NWI water regime

100 km2 area

Temporary PEM, 1997-2007
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Seasonal PEM, 1997-2007

Level 1 Needs

• Attributes indicative 

– Current wetland information

– Wetland ecosystem services

– Ecosystem services within a watershed context

Hydrologic Regime (Winter 1998; Johnson et al.  2005)

In the PPR…

Wetland Class/Type 
(Steward and Kantrud 1971; Cowardin et 

al. 1979)

Wetland Profiles

Biogeochemistry 
(Davis et al. 1981)

Biotic Diversity 
(van der Valk 1981;Boettcher and Johnson 1995)

Habitat 
(Murkin et al. 1997)

Ecological processes (Johnson et al. 2005)Groundwater recharge potential 
(Winter 1995)

Hydrologic regime drives the wetland cover cycle
(Poiani and Johnson 1991; Kantrud et al. 1989;)

Phytomass Production

Transformation inorganic to organic

Transfer to detrital pools

Transport from sediments to phytomass

Climate

From Johnson et al. 2005

Dry Marsh Hemi Marsh Lake Marsh
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Satellite Data Tools for 

Classifying Wetland Cover 

Dynamics 

Temp

Seasonal

Semi-Perm

Lake marsh

Dry/no marsh

Hemi-marsh

Dry marsh

Dry/no marsh 55%
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Paint Wood – Square Butte

Painted 

Wood 1

1,199

17,990

15.0

Painted 

Wood 2

Painted 

Wood 3

Painted 

Wood 4

Area (km2)

Wetland Abundance

Wetlands density (km-2)

1,516

17,874

11.8

273

1,990

7.3

423

1,535

3.6

Sub-Watershed Characteristics 
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Watershed Outlet Score= 

Wetland order relative to 

outlet
Painted Wood 3 Missouri River Watershed Outlet Scores

Outlet Score NWI ID Area (m2)

1 943355 4647

1 11934594 5955

1 2486948 1007

1 9842956 1112

1 5925762 4751

1 3186808 3705

2 11287633 5996

2 3214369 876

2 2570615 9514

2 12209006 5930

2 4818713 2699

2 800231 1397

2 2479987 2739

2 3071074 1546

2 13030849 1315

2 10979679 2380

3 11375762 967

3 12108776 1069

Land Use Score=

(Total area – Cropped area)    

Total area
Painted Wood 3 Missouri River Watershed Outlet and Land 

Use Scores
Outlet 

Score NWI ID Area  (m2)

1 943355 4647

1 11934594 5955

1 2486948 1007

1 9842956 1112

1 5925762 4751

1 3186808 3705

2 11287633 5996

2 3214369 876

2 2570615 9514

2 12209006 5930

2 4818713 2699

2 800231 1397

2 2479987 2739

2 3071074 1546

2 13030849 1315

2 10979679 2380

3 11375762 967

3 12108776 1069

Land Use Score

0.25

0.25

0.40

0.64

0.71

0.97

0.01

0.11

0.12

0.17

0.40

0.44

0.60

1.00

1.00

1.00

0.11

0.11
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•We have identified priority wetlands 

•We have scored these according to 

potential land use impacts

•Now, what is the current cover status?

•How has cover status changed over 

time?

Watershed Summary…
1997

2006

Conclusions

• Palustrine emergent wetlands in the PPR 

do not respond similarly to weather

• Wetland ecosystem services are not 

constant because hydrology is not 

constant

• Wetlands in a watershed can be prioritized 

with respect to potential impacts on water 

quality
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Thank you 
Crop

Developed and open space

Grassland

Water

Painted Wood 1 Painted Wood 2 Painted Wood 3 Painted Wood 4

Entire area
Land Cover- Land Use

Painted Wood 1 Painted Wood 2 Painted Wood 3 Painted Wood 4

Temporary

Seasonal

Semi-Permanent

NWI Water Regime 
Entire area

Till 

Sand

Clay

Silt

Painted Wood 1 Painted Wood 2 Painted Wood 3 Painted Wood 4

Entire area

Surface Geology
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