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Abstract Materials and Methods Table 3. Significance of Pearson Correlation Coefficients (Full Model)
Minnesota Pollution Control Agency (MPCA) has developed Plant IBI (Indices of * Plant IBI scores are calculated based on ten community metrics to determine whether ;=
Blolog.lcal Integrlty) to assess we?tland ecological health since 1995. From the same a wetland is impaired and the severity of impairment. BI 386 079 007 125 001 349 009 026 ‘g:::
year, six wetlands in southern Minnesota have been monitored by water and plant « Water samples were collected for physical and chemical property analyses: water Temp 366 . 173 149 017 297 188 244 115 ] )
samplings in summers. Results from statistical analyses showed very high significant temperature, turbidity, pH, conductivity, chloride, Kjeldahl nitrogen, total Tub 079 473 . 125 111 035 .021 004 .163 jrm
levels of correlations among plant, water quality, and water level. phosphorus, and dissolved oxygen. pH  .007 149 125 . .16 .044 .061 .226 .000 -
- A il h Iso been deloved d hourl levels since 2008 Cond 125 .017 111 116 . 410 081 .396 .009

| duct utomatic loggers have also been deployed to record hourly water levels since . T T T et T T T T e
ntro UCf'[IOI’I _ o _ N 349 188 .021 .061 081 399 . 057 .343
* Excessive nutrients have potential impacts on wetland water quality, and threaten 1.Effects of Water Quality Conditions on Wetland Plant Biological Integrity TP 009 .244 .004 226 .396 .000 .057 . 433 o

wetland health. * Plant IBI scores were assessed 5 times for each wetland during 1995-2008 except i s e T et S S e el i s
* Wetland hydrology affects its vegetation distribution, species composition and two sites. =

productivity. * Water quality data was sampled several times in every year when plant IBI scores Reduced Model ,
* Water quality affects wetland function and bioprocesses, while water level were assessed for each site. ANOVA Significance = .000; R” =.785

Table 5. Significance and R? of Simple Regressions

fluctuation affects wetland stability and coverage area. Annual averages of water quality data were calculated to compare with plant IBI

* When the nutrient conditions and moisture contents change in wetlands, the stability scores of certain years. Table 4. Coefficients (Reduced Model)

Prairie

of wetland ecosystem would be threatened. « Data from all six wetlands was put together and analyzed. 1 Maobe,  Nawal  Sig. 024 259 031 457 820 246 721
* Hypothesis 1: wetland water characteristics have significant effects on plant IBI. * Independent variables: water temperature, turbidity, pH, conductivity, Cl, Kjeldahl- B Std.Error  Beta t Sig. R 671 245 6 095 008 216 028
* Hypothesis 2: water level fluctuations significantly affect water chemical properties. N, TP and DO; Dependent variable: plant IBI. (Constant) -43509  44.506 -978 343 2 Eichlel Eonctne] 5;2' ;‘7‘2 2;; ::; ::‘1’ ;’:; ;;; ;zf
* Obijectives: to interpret how water physical and chemical characteristics affect plant « Statistical technique: multiple regression. Ij:’;‘;ity j':g? 13? zi; j";?: gz: 3 Chatote Agioulwal  Sg. 590 403 017 95 004 732 901
ecological integrity and wetland aquatic communities. oH SR 209 5757 000 . N ng 2‘7"3 :‘;z :3 zz ;:z 2: E::
2.Effects of Water Level Fluctuations on Wetland Water Conditions Cond. -.048 016 -393 -3.018 .008 R\ 006 323 088 120 427 102 007
Figure 1. Locations of six MPCA monitoring sites. « Water quality data was collected 8 times at each wetland during 2008 and 2009 A T R
summers. 2.Simple Regressions 6 Legion Urban Sig. 351 606 420 072 212 928 .21
« Water level and temperature were recorded hourly in 2008 and 2009 summers. Water level: absolute elevation — vary from site to site. R e
* Monthly averages of water level data were calculated to compare with water quality .
data of certain months. Figure 2. Water level profiles. Conclusions

oprsirtes * Wetland water quality and nutrient level have significant effects on plant biological
integrity.

7 * Due to the multicollinearity of water quality variables, the impacts of water quality
-1 i on wetland health are very complicated.

Data from individual wetlands was separated and analyzed.
Independent variable: water level; Dependent variables: water temperature,
transparency, pH, conductivity, Cl, Kjeldahl-N, TP, DO.
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* Statistical technique: simple regressions. : ) ) )
q ple Ted ‘ ; W * Water level fluctuation — nutrient levels — wetland vegetations.
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1.Multiple Regression
Plant IBI scores range from 0 to 100 with higher values indicating higher ecological
integrity and diversity, and less human disturbance.
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