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Abstract
Minnesota Pollution Control Agency (MPCA) has developed Plant IBI (Indices of
Biological Integrity) to assess wetland ecological health since 1995. From the same
year, six wetlands in southern Minnesota have been monitored by water and plant
samplings in summers. Results from statistical analyses showed very high significant
levels of correlations among plant, water quality, and water level.
Introduction
• Excessive nutrients have potential impacts on wetland water quality, and threaten
wetland health.
• Wetland hydrology affects its vegetation distribution, species composition and
productivity.
• Water quality affects wetland function and bioprocesses, while water level
fluctuation affects wetland stability and coverage area.
• When the nutrient conditions and moisture contents change in wetlands, the stability
of wetland ecosystem would be threatened.
• Hypothesis 1: wetland water characteristics have significant effects on plant IBI.
• Hypothesis 2: water level fluctuations significantly affect water chemical properties.
• Objectives: to interpret how water physical and chemical characteristics affect plant
ecological integrity and wetland aquatic communities.
Figure 1. Locations of six MPCA monitoring sites.

Materials and Methods
• Plant IBI scores are calculated based on ten community metrics to determine whether
a wetland is impaired and the severity of impairment.
• Water samples were collected for physical and chemical property analyses: water
temperature, turbidity, pH, conductivity, chloride, Kjeldahl nitrogen, total
phosphorus, and dissolved oxygen.
• Automatic loggers have also been deployed to record hourly water levels since 2008.
1. Effects of Water Quality Conditions on Wetland Plant Biological Integrity
• Plant IBI scores were assessed 5 times for each wetland during 1995-2008 except
two sites.
• Water quality data was sampled several times in every year when plant IBI scores
were assessed for each site.
• Annual averages of water quality data were calculated to compare with plant IBI
scores of certain years.
• Data from all six wetlands was put together and analyzed.
• Independent variables: water temperature, turbidity, pH, conductivity, Cl, KjeldahlN, TP and DO; Dependent variable: plant IBI.
• Statistical technique: multiple regression.
2. Effects of Water Level Fluctuations on Wetland Water Conditions
• Water quality data was collected 8 times at each wetland during 2008 and 2009
summers.
• Water level and temperature were recorded hourly in 2008 and 2009 summers.
• Monthly averages of water level data were calculated to compare with water quality
data of certain months.
• Data from individual wetlands was separated and analyzed.
• Independent variable: water level; Dependent variables: water temperature,
transparency, pH, conductivity, Cl, Kjeldahl-N, TP, DO.
• Statistical technique: simple regressions.
Results and Discussion
1. Multiple Regression
Plant IBI scores range from 0 to 100 with higher values indicating higher ecological
integrity and diversity, and less human disturbance.

Table 1. Background Information of Study Sites

Full Model
ANOVA Significance = .034; R2 = .767
Table 2. Coefficients (Full Model)

Table 3. Significance of Pearson Correlation Coefficients (Full Model)

Reduced Model
ANOVA Significance = .000; R2 = .785

Table 5. Significance and R2 of Simple Regressions

Table 4. Coefficients (Reduced Model)

2. Simple Regressions
Water level: absolute elevation – vary from site to site.
Figure 2. Water level profiles.

Conclusions
• Wetland water quality and nutrient level have significant effects on plant biological
integrity.
• Due to the multicollinearity of water quality variables, the impacts of water quality
on wetland health are very complicated.
• Water level fluctuation → nutrient levels → wetland vegetations.
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