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INTRODUCTION
Created Wetlands (CWS):
• provide a range of ecosystem services and also 

habitats for a range of biota, aquatic plants and 
animals (Greenway 2017; Mitsch and Gosselink, 2015; 
Mitsch et al, 2014 and 2012; Costanza et al., 1997)

• remove 10-90% N and P (Griffiths and Mitsch, 2017; 
Adyel et al., 2017; Merrimana et al., 2016)

• reduce possible flooding and mass loads (Greenway 
2017; Mitsch and Gosselink, 2015; Mitsch et al, 2014 
and 2012; etc.)



INTRODUCTION
Also for Stormwater Treatment Wetlands:
• inundation depth influences shoot density, 

photosynthesis and nutrients of plant community 
dominated by Typha spp. (Chen et al. 2014)

• low DO and macrophyte senescence were found in dry 
season (Adyel et al. 2017 and Greenway 2017)

• plant community health is a critical factor for the 
sustainable performance (Chen et al. 2014)











Olentangy River Wetland Research Park: The Ohio State 
University, Columbus, Ohio

August, 2015



Mitsch et al. Ecological Engineering 72 (2014) 11–24 

Water elevations above sea level (hydroperiods) of the experimental wetlands at the Olentangy River Wetland 
Research Park, central Ohio, for 1994 through 2012 





Community diversity index (CDI) of vegetation in the planted and naturally colonizing experimental 
wetlands, 1994–2013 

Mitsch et al. Ecological Engineering 72 (2014) 11–24 



Employing ecosystem models and 
geographic information systems (GIS) 
to investigate the response of 
changing marsh edge on historical 
biomass of estuarine nekton in 
Barataria Bay, Louisiana, USA



• to determine macrophyte communities 
during dry and wet seasons

• to investigate distributions from macrophyte
communities during hydro-periods 

• to understand hydrologic process for 
stormwater treatment wetlands in the 
subtropics

OBJECTIVE



HYPOTHESES
• Community diversity index of the macrophyte

communities may be different between dry 
and wet seasons for stormwater treatment 
wetlands;

• if the hydrology plays a key role for dynamics 
of the vegetation communities for 
stormwater treatment wetlands in subtropics



MATERIALS AND METHODS
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wetland areas (2.7 ha)



dry season (aerial photo in March 2017)



wet season (aerial photo in Oct 2017)
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• Defining plant communities by the aerial photos and ArcGIS 10.4 
• Defining community diversity index by (Mitsch et al., 2012): CDI

where  n: total number of plant community; 
pi: proportion of n made up of the ith dominant community

• Modelling potential diversity index by geostatistical analysis
P(x,y,z) = f (p, w, CDI)

where  p: position (x, y, z); w: water level (cm); CDI: community diversity index 

METHODS



spatial modelling process for CDI and potential CDI
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(aerial photo 

images)
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Raster Data

Geospatial Analysis

Ground truth
surveying



RESULTS
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Monthly air temperature (oC, Max. Min.) and monthly precipitation (cm) and 
during 2007 -2017

study period
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water level (1-hr interval, NGVD  cm) reading in 2017 at the 
outflow from wetland real-time monitoring station in Freedom park  
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water level exceedance curves during the dry and wet 
seasons at the outflow of wetland 3  



percent coverage of plant communities in the 
three treatment wetlands (W1, W2, W3) at 
Freedom Park for a) dry season ( March 
2017) and b) wet season (October 20, 2017)

a)

b)

* 17 plant communities for dry season and 29 plant communities for wet season 







aerial photo in Oct, 2017 – wet season



LEGEND



WETLAND DRY WET

W1 1.97 2.18

W2 2.05 1.99

W3 1.74 2.22

CDI in three stormwater treatment wetlands (W1, W2, W3) at Freedom 
Park for dry season (March 2017) and wet season (October 20, 2017)
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WETLAND 1
INFLOW OUTFLOW

hydrological 
conditions

dry

wet

high

low

PCDI



WETLAND 2
OUTFLOW INFLOW



WETLAND 3
INFLOW OUTFLOW



C
D

I

wetland year



CONCLUSIONS
• provide significantly seasonal patterns of macrophyte

communities for understanding hydro-periods in 
subtropics

• become a reference for stormwater treatment wetlands 
which will benefit to the scientific, agency, and 
educational communities

• suggest to have a possibility to develop a long-term 
vegetation study for better understanding ecosystem 
dynamics and functions of stormwater treatment 
wetlands in subtropical Southwest Florida
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