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ABSTRACT   This study examines the growth of arundo (Arundo donax) in the Arroyo Las Posas section of 
Calleguas Creek.  The arroyo is a formerly ephemeral stream which now carries water on a perennial basis due to 
increasing development in the region.  In this investigation, a series of aerial photos taken between 1980 and 2005 
was used to map vegetation and other landcover in the river channel and its immediate environs.  Changes in the 
areal extent of riparian vegetation and the open channel area were assessed quantitatively using ArcGIS 9.1.   
 Precipitation and stream gauge data for the 25-year period were obtained and evaluated for their role in 
vegetation establishment and growth, as well as in channel scouring and erosion.  The proportion of vegetation 
attributable to arundo was determined for the photos where the quality of images permitted, and its progression 
mapped.  Temporal changes in the abundance of arundo were quantified and possible factors contributing to 
these changes were assessed.
 The results of the study show the increasing establishment of vegetation in the channel since 1980.  
Although channel vegetation has been periodically diminished during episodes of heavy precipitation, and the 
accompanying heavy flow volumes, vegetation has increased more than three-fold between the years of 1980 
and 2005.  Arundo now constitutes a significant part of all channel vegetation, and by 2005 more than half of the 
area mapped was infested.  In contrast, the total area covered by all types of channel vegetation in 1980 
constituted less than one-third of the area mapped.

HYPOTHESIS    The proliferation of Arundo donax has been facilitated by various high flow and flood events, as 
flow dislodgement of established rhizome masses distributes the vegetative matter downstream, further 
enabling the establishment of additional arundo colonies.

METHODOLOGY   A series of aerial photos was acquired for the years 1980, 1985, 1998, 2002, and 2005 from 
various sources willing to share data.  Annual streamflow volumes and precipitation amounts were then analyzed 
to determine the extent to which significant stream flow events might have contributed toward the spread of 
arundo in the study area.  
 The images from 1980, 1998, and 2005 were photographed in the month February, while the images for 1985 
and 2005 (a second set) were photographed in September.  The images for 2002 were photographed in July.   
 To assess the extent of arundo, each set of imagery was brought into a GIS system.  Polygons were 
electronically drawn around vegetation areas in the channel and on the banks, and then classified according to 
the percentage of arundo estimated to be present, or by vegetation type.  A consistent limit (380 acres) for 
mapping was established and employed on each set of images.  This boundary is a composite of the widest extent 
of the river channel in all of the years for which imagery was obtained.  
 Although the original intent of the study was to classify the polygons by the percent of arundo, the quality 
and type of the imagery obtained precluded this.  Thus, a second more generic vegetation-based classification 
system was used in order that the greatest number of years could be compared. The categories used to classify the 
channel vegetation were riparian, bank vegetation, agriculture, bare soil, and open channel.  
 Precipitation and streamflow data from various monitoring locations within the Calleguas watershed were 
obtained from websites maintained by the Ventura County Watershed Protection District.  Data was acquired for 
Water Year (WY) 1975 through WY 2005.  Only gauges whose flow contributes to the study area were chosen;   
data from four stream gauges and thirteen precipitation gauges were tabulated and summarized into annual 
totals.  Data from the gauges were then analyzed in conjuction with the aerial imagery to determine the extent to 
which streamflow has affected the spread of arundo in this particular waterway.

INTERPRETATION
1980   The channel was relatively free of vegetation; the extent of open channel areas was 231 acres.
Rainfall and streamflow were both above average.  They were also above average in 1978,  but 1976 and 1977 were 
both significantly below average.  The extent of open channel and lack of vegetation likely resulted from channel 
scouring in high precipitation years, and lack of sustaining moisture in dry years.

1985   Amounts of riparian vegetation increased slightly,  but areas of open channel also increased to 244 acres.  
Precipitation and streamflow were below average,  as they were in 1984.  1983 saw above average amounts.  The 
increase in open channel areas can be attributed to scouring in 1983, and lack of moisture in 1984 and 1985.

1998   This is the first year for which arundo percent maps were created.  Compared to 1985, there are significant 
vegetation increases, with accompanying reductions in open channel areas (175 acres). Arundo is present, but 
only established at high density in a few areas.  This was the wettest year of all those studied. In the intervening 
years between this map and the map for 1985, there were 4 years of high flow, and 6 that were below average.  
High flow not only scours the channel, but also distributes arundo fragments.  Periods of low flow usually inhibit 
vegetation growth as adequate moisture to sustain vegetation is not present.
Why have the amounts of vegetation increased?  During this time span, area development began to increase, 
and perennial channel base flow from increased surface runoff appeared in the channel.  This flow acts as artificial 
irrigation and promotes vegetation growth within channel areas.

2002   The areas of open channel were at their smallest extent of all years studied (84 acres).  Vegetated areas 
were at their peak.  Arundo significantly increased, with the areas of highest density having increased by 20x.  This 
was the driest of all the years studied, and precipitation amounts for 1999 and 2000 were also below average.  The 
channel vegetation as well as arundo were able to expand again due to the presence of the perennial base flow, 
which very clearly sustains channel vegetation an enables its expansion.  Scouring was also kept to a minimum by 
the lack of heavier winter flows.

Feb. 2005   Open channel areas expanded (163 acres) and arundo declined slightly.  Precipitation amounts for 
2003 were near average,  and below average for 2004.  The channel conditions at this time were likely a result of 
the heavy scouring and erosion triggered by the significantly above average channel flows that occurred just prior 
to capture of the aerial image.

Sept. 2005   Riparian vegetation rebounded and open channel areas decreased (114 acres).  Arundo increased, 
but was not quite back to 2002 levels.  After the aerial image for February was captured, additional heavy scouring 
occurred.  Total precipitation amounts for 2005 ended up nearly equal to those of 1998.  Vegetation still managed 
to expand even after significant heavy scouring.  While riparian vegetation can be resilient, arundo's ability to more 
quickly colonize disturbed areas is a distinct factor in the expansion of vegetated areas.  Arundo's reproductive 
opportunism is also further leveraged by the now perennial base flow, which again clearly supports its growth.

CONCLUSION   Arundo is primarily a vegetative reproducer, but other 
factors also impact its distribution and proliferation in Arroyo Las Posas. High 
flow events transport brittle arundo rhizomes downstream from established 
colonies.  However, sufficient moisture, either in the form of surface or 
groundwater must be present for vegetation to grow beyond the initial point 
of sprouting.  Many of the stream channels now populated with arundo 
historically flowed only seasonally.  Native riparian species are well-adapted to 
environments of intermittent flow.  However, higher soil moisture levels within 
the channel have become available as the region draining into Arroyo Las 
Posas has increased in development. Since the 1980s flow in the channel has 
undergone a gradual shift from being largely ephemeral in nature to being 
nearly perennial.  This is a result of surface runoff, and effluent from water 
treatment operations which have increased due to the expansion of 
neighboring suburban development.  The advent of this year-round irrigation 
has supported the rapid regrowth of vegetation in the channel.  Much of this 
vegetation is now arundo, which possesses greater reproductive opportunism 
than native species, monopolizes soil moisture, and spreads in extent via 
hydrochory.  Owing to its ability to negatively impact riparian ecosystems, 
expansion of this species in the channel will enable further undesirable 
environmental consequences to occur.
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Average July Streamflow,  WY1991-2005

The average channel flow at the gauges incorporated in the study just for July, a month where no precipitation generally 
occurs.  The first gauge and the last gauge have no flow.  The 2nd and 3rd gauges are separated by the Simi Valley water 
treatment facility, while the Moorpark water treatment facility lies just opposite the 3rd gauge.    The Simi facility discharges 
directly into the channel on a 24/7 basis, while the Moorpark plant makes only occasional discharges, relying primarily on 
percolation ponds.  
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