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Wetland Impacts from Invasive Species  

Wetlands provide a variety of functions or 

òecosystem servicesó: 

ü Groundwater recharge  

ü Carbon storage  

ü Species richness or biodiversity 1 
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Phragmites australis  (common reed grass) 

Invades wetlands across the United States 

and particularly large areas in the Great 

Lakes 3.  

Exotic species have been introduced 

and proliferated over the last 150 

years. 2 

Non-native species are less desirable than 

those of our native ecosystem.  

ü Crowd out native species  

ü Alter specialized habitats  

ü Decrease the biodiversity 4  



Common Reed Grass:  

 Phragmites australis  

Two genetic subspecies of Phragmites 

australis  native to the greater San 

Francisco Bay and Delta.  

ü Phragmites australis  subsp. 

berlandieri   

ü Phragmites australis  subsp. 

americanus   
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398ɀ406. 
3 Philipp, K. R. & Field, R. T. Phragmites australis expansion in Delaware Bay salt marshes. Ecol. Eng. 25, (2005): 275ɀ291. 
4 Hazelton, E. L. G., Mozdzer, T. J., Burdick, D. M., Kettenring, K. M. & Whigham, D. F. Phragmites australis management in the United States: 40 years of methods and outcomes. AoB Plants 6, 
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Altered and degraded wetlands and low salinity 

tidal marshes are more susceptible to invasion 

by Phragmites   

 

ü Low salinity marshes usually support 

greater species richness than their 

higher salinity counterparts 2 . 

 

Phragmites  is a member of the Poaceae family 

(grasses). 

It stands on average 2-4 meters (up to 

13 feet) high.  

 

ü Good nesting habitat for marsh birds.  

ü Bank stabilization and sediment 

accretion 3. 

ü Invades initially by seed and spreads 

by root rhizomes and stolons 4. 

ü Treated by Grazing and Spraying  

 

Indistinguishable without genetic testing 

from the non -native invader. 1   

 

http://ucjeps.berkeley.edu/eflora/


Goat Island Marsh, Rush Ranch  

Solano Land Trust  

National Estuarine Research Reserve (NERR)  
Å Rush Ranch is a 2,070 -acre open space preserve that is owned and operated by 

the Solano Land   Trust.  

Å It is a working cattle ranch and a protected tidal saltmarsh habitat, as well as a 

National Estuarine Research Reserve (NERR).  

Å It is situated within the Suisun Bay and part of the extensive marsh habitat of the 

Sacramento -San Joaquin Delta (www.solanolandtrust.org).   

The purpose of the Goat Island Marsh Restoration Project is to reestablish tidal flows 

to the site and to reestablish characteristic marsh features and vegetation.  

Restoration Goals:  

ü Widen inlet channel  

ü Lower the perimeter levee 

ü Expand existing Submerged Aquatic Vegetation (SAV) ponds  

ü Active weed control and native species revegetation . 





Methods  

Imagery Acquisition:  
  National Agricultural Imagery Program (NAIP) Imagery (~ 1m) was acquired 

as an Esri Map Service from the Sonoma County Vegetation Mapping and 

Lidar Project  (sonomavegmap.org) and clipped to the Area of Interest in 

Goat Island Marsh.  

 The Unmanned Aerial Vehicle (UAV) 

Mission was flown by the DJI 

Phantom 4 quad -copter, using the 

PIX4D Capture App. on April 5 th  

2016 . 

 

An Orthomosaic Image  of 81 photos 

was created along with a Digital 

Surface Model (DSM) with the PIX4D 

Mapper Software.  

 

Resolution was 3.4 cm / pixel  

https://mapper.pix4d.com/project/29646/mapdata/


Green-up Signature of 
Phragmites in Early 
Spring (April 5th 2016) 



Methods  
Imagery Pre -Processing and Segmentation  

UAV Imagery Pre -processing Workflow:  

RAW 
Imagery 
(.raw . tif  

.jpg ) 

PIX4D or 
Drone2

Map  

Mosaic 
Image or 
Mosaic 
Dataset  

Comp -
osite  

(Imagery 
+ DEM)  

Segment 
/ OBIA 

pixel 
groups  

Segmented UAV Imagery of AOI:  


