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Program area: Coastal watersheds 
Monterey to San Diego 

1. Map in high resolution (foundation) 

2. Describe and calculate impacts across 
study area: 

1.  Water use (transpiration) 
2.  Biomass 
3.  Fire 
4.  Hydrology, geomorphology (next talk) 
5.  Biotic (Federally listed species) 
6.  Cost to Benefit analysis  
7.  Watershed priority and capacity (see report) 



Mapping: 

 In-office  

Field 
verification  



Arundo mapped in study area 



Four species mapped in study area 



33.6% 



Impact: Water use and Biomass 







Study  Location 
LAI (m2 
leaf/m2 
ground)  

Peak (mid-day) 
El (mmol/m2/s)  

Estand 
(mm/day) or 
(l/m2/day) 

Cal-IPC 
(this study)  

Southern CA 15.8  Used 4.03  40.0  

Abichandani 
2007  

Santa Clara, 
CA 14.25  

4.03 ave across 
sites 

(1.89 to 5.80) 
season and wet 

vs dry 

41.1  
(36.4)  

Watts 2009  Rio Grande, 
TX  

4.1 (3.4-6.1) 
and 4.5  

4.3 ave across 
sites 

(1.6 - 8.4) season 

9.1 
(11.0) 

Spencer 2006  
16 sites, US 

(leaf area 
Northern CA)  

11.22  Used 4.03  28.3 



Location Description Above ground 
dry mass Source 

U.S. - 
13 sites across US 

Biomass of 
stands in field 

17.1 kg/m2 
171 t/ha 
76 US t/ac 

Spencer 2006 

U.S. - 14 sites, 
6 coastal 
watersheds in 
southern CA 

Biomass of 
stands in field 

15.5 kg/m2 
155 t/ha 
69 US t/ac 

This study 

India Biomass of 
stands in field 

3.6 to 16.7 kg/m2 
36 to 167 t/ha 
16 to 74.3 US t/ac 

Sharma et al. 1998 

Southern CA      
(Santa Clara) 

Annual yield 
(post fire) 

49 t/ha 
21.8 US t/ac 

Ambrose & Rundel 
2007 

Study Above ground biomass Study 

Willow forest         
(as crop) 

4-8 t/ac (annual) 
15 t/ac (4 year growth) Turhollow 1999 

Switch grass 5 t/ac Turhollow 1999 



Camps on San Luis Rey Watershed 

Impact: Fire 







Camps People Time Frame 
San Luis Rey 34 84 2000-2009 











Flow duration curves plotted by decade at the 
Ysidora gage (11046000). Santa Margarita River 



Historic analysis: 
Example from Salinas 

1937 1956 

1994 2006 



1946 1964 

1989 2010 

Historic analysis: 
Example from San Luis Rey 



San Luis Rey 
Geomorphic Classes 
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Historic analysis outcome (generalized)  
 
1. Many of the study systems had significantly less riverine area 
2. Channel/bar areas are a smaller proportion of system 
3. Floodplain areas are larger proportion of system 
4. Systems are wetter (more vegetated) 

 
Arundo exploits wetter hydrology and abundance of floodplain areas 
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Geomorphic forms within watersheds  

Impact: 
Hydrology and 

Geomorphology 
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Geomorphologic 
Class 

Arundo 
Present: 

Gross 
Acres 

Geomorphology 
Mapped (Current Day): 

Gross Acres 

% 
Arundo 

(Net) 

Low flow channel 63  3,393  1.5% 

Bar/channel 165  6,575  1.5% 

Floodplain 4,221  18,263  19.7% 

Low terrace 2,176  12,424  15.4% 

Upper terrace 206  4,085  4.8% 

Total: 6,831 44,741 



Scenario Average Depth 
Average Flow Velocity 

Channel Overbank 
1 – Arundo Infestation Deeper Faster Slower 
2 – Native Vegetation  (baseline)  (baseline)  (baseline) 
3 – Bare Floodplain Shallower Slower Faster 
4 – 1997 Floodplain Variable Variable Variable 



 
 
 

Flow Event 

Channel: Stream Power (sed trans) Floodplain: Stream Power (sed trans) 
 

Arundo Native Bare Mix 
1997 

Arundo Native Bare Mix 
1997 

5-year 
1.41 1.00 0.88 1.02 0.23 1.00 1.33 0.95 

10-year 
1.59 1.00 0.86 1.06 0.38 1.00 1.22 0.92 

25-year 
1.51 1.00 0.80 1.10 0.50 1.00 1.17 0.89 

50-year 
1.50 1.00 0.77 1.13 0.59 1.00 1.16 0.92 

100-year 
1.50 1.00 0.74 1.14 0.66 1.00 1.15 0.95 

Average 
Annual 

1.50 1.00 0.83 1.07 0.49 1.00 1.20 0.93 



Impact: Biotic 
22 Fed Listed  

Species 







Cumulative Impact Score by Species
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Cumulative Impact Score by Watershed
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Estimated Benefits of controlling Arundo (peak distribution)  



Estimated Cost 
of controlling 

Arundo  

Benefit to cost 
ratio of 1.94 to 

1 (using 
conservative 

benefit 
valuations)  



Report and Spatial data: 
www.Cal-IPC.org 

Spatial data on DFG BIOS 
data viewer 
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