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Moyle, Crain, Whitener & Mount Environmental Biology of Fishes (2003; 68:143-162)



Bay Delta River 
Hydromodification
• Levees 
• Channelization
• Dams 
• Water diversion

Changes in Floodwater
• Magnitude
• Timing
• Duration
• Frequency
• Connectivity



Levee Impact

Photo: DWR

Unplanned Levee Break 6/3/2004 Upper 
& Lower Jones Tract

Mount and Twiss. San Francisco Estuary and 
Watershed Science (March 2005 Vol. 3, Issue 1, 
Article 5)



Restored Floodplain 
Cosumnes River Preserve

Sacramento County, California

Florsheim and Mount 

Geomorphology (2002; 44: 67–94)



Florsheim and Mount 

Geomorphology (2002; 44: 67–94)



Floodplain Ecology & Biodiversity
Ward and Tockner Freshwater Biology (2001; 46:807-819)

• Functional Diversity
• Structural Diversity
• Species Diversity



Breached Levees
• Improve Floodplain Connectivity
• Establish Heterogeneous Geomorphology & Habitat
• Provide Invasion Opportunity

J.L. Florsheim and J.F. Mount. Geomorphology 44 (2002) 67–94



Species Diversity



Benign Invasion...

D.S. Ahearn, J.H. Viers, J.F. Mount, R.A. Dahlgren (Freshwater Biology in review)

Flood pulse driven trends in suspended algal biomass distribution across a restored floodplain: Priming the productivity pump



Not so benign invasion...

Lepidium latifolium



Spatial temporal dynamics of ecosystem processing: 
deleterious effects (invasion) are perhaps more rapid 

than desired ones (restoration)

Lepidium latifolium



Ecosystem Restoration 
& Invasive Species Monitoring



Tracking Weed Population 
Dynamics

• We’re all creating weed inventories using 
GPS

• ...and many of us are now monitoring 
weeds using GPS

• ...but how do we track weed expansion 
and/or control over time?!



Problem 1: 
Merging & Dissolving

Patch A

How do we track patch-associated data over 
time if patches merge and dissolve?

2002 patch
2003 patch
2004 patch
2005 patch



Problem 2: 
Patch Threshold

2002 patch

patch threshold
3 meters



Problem 2: 
Patch Threshold

2002 patch

2003 patch

patch threshold
3 meters



Problem 2: 
Patch Threshold

patch threshold

2002 patch

2003 patch

OR 2003 patch ??

3 meters



Field-collected GPS Data











Use 
geodatabase
topology to fill 
“donut holes”









Spatial Join

Attribute GIS-modified 
patches with field data
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Disturbed by breac
Forest
Open floodplain

flood_env_des

Linear Fit
LnStems04 = 1.4130218 + 0.8310672 LnStems03

Summary of Fit
RSquare             0.825405
RSquare Adj   0.823986
Root Mean Square Error  0.556839
Observations 125

Analysis of Variance
Source     DF     Sum of Squares     Mean Square     F Ratio
Model      1        180.30159             180.302             581.4874
Error        123     38.13857               0.310               Prob > F
C. Total    124     218.44016                                   <.0001

Rate of Growth

Three years of monitoring data are being 
used to inform spatially explicit models to 
predict rates of spread, and areas of the 
landscape most likely to become infested.
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Linear Fit

LnStems04 = 0.815539 + 0.2777539 Ln_tbreach_dist

RSquare
RSquare Adj
Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.053292
0.050794
1.419753
2.437373

     381

Summary of Fit

Model
Error
C. Total

Source
    1

  379
  380

DF
  43.00385
 763.94936
 806.95321

Sum of Squares
 43.0038
  2.0157

Mean Square
 21.3345

F Ratio

  <.0001
Prob > F

Analysis of Variance

Intercept
Ln_tbreach_dist

Term
 0.815539
0.2777539

Estimate
0.358583
0.060134

Std Error
  2.27
  4.62

t Ratio
0.0235
<.0001

Prob>|t|

Parameter Estimates

Linear Fit

Bivariate Fit of LnStems04 By Ln_tbreach_dist
Fit Y by X Group
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´0 0.2 0.40.1 Miles

dirt roads

Cosumnes River
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Disturbed by breach
Forest
Open floodplain
Rice field

flood_env_des

Linear Fit

LnStemDensity04 = 2.4873119 - 0.2378733 Ln_roads_dist

RSquare
RSquare Adj
Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.175056
0.170203
0.570533
 1.84062

     172

Summary of Fit

Model
Error
C. Total

Source
    1

  170
  171

DF
 11.742545
 55.336264
 67.078809

Sum of Squares
 11.7425
  0.3255

Mean Square
 36.0746

F Ratio

  <.0001
Prob > F

Analysis of Variance

Intercept
Ln_roads_dist

Term
2.4873119
-0.237873

Estimate
0.116127
0.039605

Std Error
 21.42
 -6.01

t Ratio
<.0001
<.0001

Prob>|t|

Parameter Estimates

Linear Fit

Bivariate Fit of LnStemDensity04 By Ln_roads_dist
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Questions?





Schematic of WIMS v. 3.0 beta, a work in progress.



Scenario One:

Isolated patches



Scenario Two:

Patches merge



Scenario Three:

Patches disappear



Scenario Three:

Patches disappear



Scenario Four:

Patches shrink
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