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                                                             PREFACE 

 

This report documents the significant Hydrology (surface water) related events for the 2016 

water-year in Santa Barbara County.  

 

The report includes a 1-page executive summary, which is followed by a more detailed 

discussion of Hydrologic Monitoring Systems, Weather Forecast, Burn-Areas, Rainfall, Rivers & 

Streams, Reservoirs, Flood-Flow Modeling, Storm Damage, and other related topics. 

 

Report Appendices are inclusive of reference information on Hydrologic Gauge Station listings, 

Hydrologic Station Installation pictures, Yearly/Monthly Rainfall listings, and Rainfall Average 

Recurrence Interval (ARI) statistics. 

 

The rainfall year and water year (WY2016) referred to in this report runs from September 1, 

2015 through August 31, 2016. 
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1.0 EXECUTIVE SUMMARY 
 

The County of Santa Barbara 2016 Water-Year (WY) can be summarized as a year with less than 

normal rainfall (70% County-wide), a highly anticipated wetter-than-normal forecast (El Nino) 

that did not materialize, a continuation of the four previous drier-than-normal years, a record 

breaking 5 consecutive year dry period (2012-2016), and historically low reservoir water storage 

levels. 

 

It is also a water-year preceded (7 years ago) by five substantial wild fires over 3-year period 

(2007-09) that had the potential to result in significant flooding and property damage - namely 

the Zaca Fire (9/07), Gap Fire (7/08), Tea Fire (11/08), Jesusita Fire (5/09), and La Brea Fire 

(8/09). With more than five years having elapsed since the last of these fires, the affected 

watersheds have largely recovered. A more recent burn area (Rey Fire) occurred in August 2016, 

and depending on winter rain conditions, could result in additional sediment inflow into 

Cachuma & Gibraltar Reservoirs. 

 

The National Weather Service forecast a wetter-than-normal 2016 water-year (ENSO El Nino 

conditions), however that prediction did not result in the anticipated increase in rainfall. 

 

At 70% of County-wide normal rainfall, WY2016 ranked among the driest 20% of years 

recorded within the County. The most recent five water-year period (2012 through 2016) has 

resulted in the driest 5-consecutive year rainfall accumulation ever recorded within the County, 

with the average County-wide percent-of-normal rainfall at 56% over that cumulative 5 year 

period. 

 

Recent years have also seen enhancements in the County hydrologic flood-warning systems & 

technology that have afforded more comprehensive and timely dissemination of both flood 

related information, and flood forecasting.  

 

Enhancements included upgrades to the County Hydrology website where rainfall, stream-flow, 

weather, and reservoir data can be observed in near real-time, and the introduction of a more 

advanced flood warning system (ALERT-2). 

 

Over the past few years, the County FCD has also installed five web-based automated real-time 

cameras that afford timely images of rivers & streams. Additionally 6 new automated gauges 

(rain, stream, weather) and ~10 gauge upgrades have been added to the County hydrologic 

network the past several years to enable more comprehensive hydrologic data & monitoring 

capability. 
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2.0 HYDROLOGY INTRODUCTION 
 

Santa Barbara County encompasses approx. 2800 sq. miles of predominantly rugged mountain 

terrain, which can result in rapid local and regional watershed flow during major rain events.  

 

The County’s climate is normally warm and dry in the summer, and cool and wet in the winter 

months. The wet winter months generally range from October through April, with January & 

February typically bringing the largest amount of precipitation. 

 

The County Flood Control District “Hydrology Section” maintains and operates a 

comprehensive automated storm monitoring system consisting of rain gauges, stream flow 

gauges, weather gauges, and reservoir level & gate opening gauges. 

 

The network of flood warning systems consists of 96 County-wide automated monitoring 

installation gauge sites (rainfall, stream-flow, reservoir level, soil moisture, weather). 

 

In recent years the Flood Control District has enhanced its hydrologic warning capability with 

the use of advanced website based real-time camera installations.  These cameras assist in 

providing a valuable visual record and also enabling correlation with the automated flood 

warning system observations. 

 

The County real-time rainfall, stream flow, and reservoir level monitoring system was introduced 

online to the public in October 2009 - accessible through the County Public Works Hydrology 

website. This comprehensive monitoring system enables County Flood Control, associated 

agencies, and the general public to access timely Hydrologic data during the course of storm 

events. 

 

A redundant off-site Hydrologic base station computer system was installed in 2014 to provide 

additional back-up capability for the real-time Hydrologic Flood Warning System (FWS). 

 

The introduction of a more advanced FWS system (ALERT-2) was also initiated in 2014, with 

systems upgraded gradually, and completion anticipated within a few years. Although the current 

FWS system (ALERT-1) is functioning well, the new system upgrade will afford a more reliable, 

faster, error free, and comprehensive data solution. 

 

The Hydrologic FWS real-time gauge network aids in flood forecasting and in making 

operational decisions during rainfall storm events, with software equipped to issue “warning 

alerts” to users (via email and/or cell phone) when thresholds are exceeded. Hydrologic data is 

also transmitted in real-time to the National Weather Service for tracking storms, which assists in 

the issuance of Special Weather Statements (Flash Flood Warnings & Watches) 

 

Staff from the County Flood Control District also provides 24hr emergency response assistance 

during storm monitoring – inclusive of field patrols and Hydrologic computer modeling/flood-

flow forecasting. 
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3.0 HYDROLOGY INSTRUMENTATION & CONFIGURATION 
 

The Santa Barbara County Flood Control District (SBCFCD) Hydrology Section maintains and 

operates a comprehensive automated ALERT storm monitoring system consisting of rain gauges, 

weather sensors, soil moisture, stream flow gauges, and reservoir level & gate opening gauges. 

 

The automated storm monitoring system consists of 96 County-wide real-time transmitting 

gauge installations (65 ALERT rain gauges, 15 ALERT stream-flow gauges, 10 ALERT 

Weather stations, and 6 ALERT Reservoir gauge sites). 

 

The new ALERT-2 system & gauge network upgrade has been gradually introduced since 2014 

(software, repeaters, transmitters), with system changes continuing until completed within the 

next few years - affording a more reliable, faster, error free, and comprehensive data solution. 

 

The Hydrology Section services, repairs, and maintains the gauge network – inclusive of annual 

maintenance (Sept-Oct) that involves comprehensive servicing, integrity tests, and calibration. 

 

3.1 County-Wide Gauge Network 
 

The entire County-wide hydrologic gauge network (inclusive of both automated ALERT & self-

recording gauges) consists of 116 installation sites operating 156 individual sensors (Rain, 

Stream, Reservoir, and Weather) 

                              Figure 1 – County-Wide Hydrologic Gauge Network (116 Sites / 156 Sensors)    
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      Figure 2 – Types of County Hydrologic Gauges 

 

Of the 116 hydrologic gauge sites within the County, 96 are automated (Alert) transmission sites 

and 20 are (non-transmitting) self-recording electronic data logger equipped sites. 

 

Although automated (Alert) transmission sites are valuable for timely flood-warning purposes, it 

is desirable, from a data integrity standpoint, to rely on self-recording data loggers for official 

(rainfall) data.  All automated gauge sites are also equipped with electronic data loggers.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
         Figure 3 – Gauge Type Distribution 
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3.2 Real-Time Web-based Hydrologic Monitoring System 
 

The County real-time rainfall, stream flow, and reservoir level monitoring system was introduced 

online in October 2009, accessible through the County Public Works Hydrology website. 

 

Real-time website link: 

http://santabarbara.onerain.com/home.php 

 

This comprehensive monitoring system enables County Flood Control, associated agencies, and 

the public to access timely County-wide Hydrologic data during the course of storm events. 

 

Typical resources available to users of this website includes real-time County-wide rainfall, 

rainfall totals (15 min through 7+ days), rainfall intensity table, stream flow data, reservoir 

levels, weather system data, and other relevant Hydrologic data and links. 

 

This real-time system provides direct access to the County network of automated flood warning 

systems consisting of 96 County-wide ALERT monitoring installations. 

 

USGS stream gauge data is also accessible within this system, as a separate “map-overlay” 

option. 

 

The user-displays of this system have been enhanced to optimize ease of access to the most 

commonly viewed data, and include “Radio Style” quick-select buttons. Automated default 

overlays provide informative County background maps - inclusive of topography, watersheds, 

burn-area outlines, streams/rivers, lakes, major roads, and cities. 

 

 

                             Figure 4 – Real Time Hydrologic Monitoring System (website page) 
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3.3 Real-time Camera Monitoring Systems 
 

The County Flood Control District (Hydrology section) has utilized remote real-time field 

observation cameras since 2008, at which time three earlier generation “dial-up” cameras were 

installed (for burn-area stream flow monitoring). County remote cameras were upgraded starting 

in 2009 (through to present), with more sophisticated website based cameras that offered easier 

image access, and higher resolution images. The County has also selectively made use of self-

recording cameras, installed in locations where cellular phone signals were not available.  

Additionally, the USGS has installed two remote cameras (in coordination with the County) in 

support of burn-area response (2009 Gap & Jesusita fires). 

 

Figure 6 & Table 1 (below) depicts the location & characteristics of these camera installations. 

County FCD Remote Cameras are accessible at the following website link: 

http://www.countyofsb.org/pwd/pwwater.aspx?id=45022 

                                                        Figure 5 – Remote Camera Installation Sites 

 

Table 1 – Remote Camera Installations 

CAMERA  RIVER / CREEK LOCATION INSTALLED BURN AREA 

1.  SBCFCD Montecito Creek Olive Mill Rd, Montecito Aug 2012 n/a 

2.  SBCFCD Cachuma Reservoir County Park, Tequepis Point Sept 2013 n/a 

3.  SBCFCD Sisquoc River Garey Bridge, Garey Sept 2009 La Brea 

4.  SBCFCD Goleta Slough Goleta Beach County Park Nov 2014 n/a 

5.  USGS San Pedro Creek Slippery Rock Ranch, Goleta  Sept 2009 Gap 

6.  USGS Mission Creek Debris Basin, Mission Canyon  Nov 2009 Jesusita 
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1. Montecito Creek @ Olive Mill Rd, Montecito  
              (http://www.countyofsb.org/pwd/pwwater.aspx?id=44857) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Cachuma Reservoir, County Park @ Tequepis Pt  
                     (http://www.countyofsb.org/pwd/pwwater.aspx?id=41992) 

 

3. Sisquoc River @ Garey Bridge, Garey (nr Sisquoc) 
                                   (http://www.countyofsb.org/pwd/pwwater.aspx?id=45229) 

 

 

Figure 6 – County FCD Remote Camera Installations 

 



_____________________________________________________________________________________________

Santa Barbara County                         Hydrology Report WY 2016                                                     Page 8 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

4. Goleta Slough (@ Goleta Beach County Park) 
                                   (http://cosb.countyofsb.org/pwd/pwwater.aspx?id=45229) 

 

                                     
 

 

 

 
      

 

 

 

 

 

 

 

 

 

 

5. San Pedro Creek @ Slippery Rock Ranch, Goleta 
                                   (http://ca.water.usgs.gov/webcams/goleta/) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Mission Creek @ Debris Basin, Santa Barbara 
                                    (http://ca.water.usgs.gov/webcams/missioncr/) 

 

Figure 7 – USGS Remote Camera Installations 
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3.4 County-Wide Automated Flood Warning System 
 

The County “Automated Flood Warning System” was initially implemented in a basic form in 

1984 (6 rain gauge sites), and has been enhanced in subsequent years to include more field 

gauges, more sophisticated capability, website accessible real-time sensor data, and remote web-

based camera observation systems. 

 

The current County-wide (96 site) ALERT gauge network provides the basis for the automated 

flood warning system - the data from which feeds into the County real-time monitoring system, 

and is also simultaneously routed to the NOAA National Weather Service office (in Oxnard CA). 

 

The flood warning system also has the capability to issue automated (cell phone & email) text 

messages in the event that established (rain/ stream / reservoir) thresholds have been exceeded. 

This valuable warning system enables County Hydrology & Flood Control personnel to be 

immediately informed of potential flood risk information - that may result in more timely and 

detailed field observations, coordinated agency action plans, and field remediation action.      

 

Hydrology section personnel continuously monitor weather conditions and the integrity of the 

flood monitoring system during storm operation activities. 

 

       Figure 8 – County Automated Flood Warning System 
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4.0 WEATHER FORECAST & CLIMATE DISCUSSION 
 

The National Weather Service (NWS) coordinates winter-weather forecast meetings with 

(among others) regional government agencies (including the County of Santa Barbara).  

 

The 2015-16 NWS winter-weather outlook meeting was presented on October 27
th
 by the NWS 

at their regional NOAA/NWS facility located in Oxnard. 

 

Principal discussion items included NWS forecast for a “wetter than normal” rainfall year for the 

southern California region. The NWS forecast of a “60% chance” of greater than normal winter 

rainfall was based principally on the observed “strong El Nino”, that in certain years (1983 & 

1998) has brought substantial rain & flooding to Santa Barbara County (& southern California).  

 

However, the highly anticipated increased rainfall failed to materialize in southern California, 

resulting in below normal WY precipitation in Santa Barbara County, and the continuation of 5 

consecutive years of below normal rainfall. (See Section 6.4 - Historical Rainfall Comparisons)  

 

El Nino is a disruption of the oceanic and atmospheric cycles of the equatorial Pacific, and is a 

climatic phenomenon that can affect weather throughout the world. These effects include 

increased likelihood of rainfall in the southern US and drier conditions in the US north-west. 

During El Niño events, ocean-surface temperatures in the Eastern Pacific are warmer than 

normal.  Conversely, La Niña events (cooling ocean temperature) typically results in decreased 

rainfall. ENSO represents the “El Niño” and “La Niña” characteristics, defined by Eastern 

Pacific ocean surface temperatures (see Figures 9 & 10). 

 

Locally, strong El Niño events are more likely associated with greater than average rainfall, but 

this trend is generally only an indication of what may be expected.  It has also been observed that 

moderate to weak El Niño events do not always correlate with increased precipitation.  

 

La Niña events have an increased likelihood of “below normal rainfall” in southern California, 

however La Nina’s (strong, moderate, weak) tend to be more inconstant is predicting long term 

winter precipitation. An indication of this inconsistency is WY2011 - the year of the most 

rainfall in Santa Barbara County within the last 10 years, yet classified as a “Strong La Nina”. 

 

Historical ENSO related forecast trends can be quite variable, as many years classified as “El 

Nino” can be drier than normal, and many “La Nina” years can be wetter than normal.  
 

 

             

Figure 9– ENSO Weather System Characterization                    Figure 10 – Aug 2015 ENSO Trend 

  



_____________________________________________________________________________________________

Santa Barbara County                         Hydrology Report WY 2016                                                     Page 11 

The NWS 2015-16 “US Winter Outlook” model depicted national precipitation forecast trends 

characteristic of a “strong El Nino” ENSO pattern,  projecting wetter conditions in the US 

Southwest (Figures 11 & 12). 

 

    Figure 11 – NWS “El Nino” Wintertime Pattern                    Figure 12 – NWS 2015-16 Precip. Forecast Map  

   
 

Burn-area flash-flooding related concerns were diminished within Santa Barbara County, as the 

5 major burn areas were at least 5 years ago (Zaca, Gap, Tea, Jesusita, La Brea), providing 

sufficient time for moderate vegetation re-growth. (see Section 5.0 – Burn Areas) 

 

Since any storm can create flash flooding (in La Nina, Neutral, or El Nino years), precautions are 

necessary to provide advance-warning for emergency decision making processes.  

Where necessary, flood advisories are issued directly by the NWS. 

 

The National Weather Service (NWS-NOAA) issued “California Drought Monitor” graphic 

(below) depicts the increased severity of the drought conditions within California since 2012. 

The most elevated drought intensity classification (Exceptional Drought) was assigned to Santa 

Barbara County (including other areas within California) in 2014, 2015, and 2016.  

                           Figure 13 – NWS 2012-16 “California Drought Monitor” Map 
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5.0 BURN AREAS  
 

Large scale burn areas are typically susceptible to greater (post storm) runoff volumes and higher 

peak runoff rates.  The lack of vegetation is a contributing factor, which normally provides 

resistance, absorption, and soil consolidation that moderates the run-off process. The formation 

of hydrophobic soil is also a key contributor to greater run-off, as hydrophobic layers form in 

soil during intense fires that vaporize a waxy substance found in plants.  A water repellent layer 

is formed once the waxy plant substance cools and attaches to the soil particles.  An increase in 

soil erosion, flash flooding, and debris flows are concerns in watersheds where fire has destroyed 

vegetation. 

 

Burn areas typically require approximately five years of rehabilitation (from a hydrology 

perspective) to recover to their pre-burn stability.  With more than five years having elapsed 

since the 2007-2009 fires (Zaca, Gap, Tea, Jesusita, La Brea), those affected watersheds have 

largely recovered.  

 

The 2016 fire burn areas (Sherpa, Rey, and Canyon), however, will be susceptible to rainfall, 

runoff, and debris flow concerns for at least the next 3-5 years. 

 

5.1  2016 Burn Areas (Sherpa, Rey, Canyon) 
 

                                Figure 14 – 2016 County-Wide Burn Areas      
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Sherpa Fire - Hwy 101@El Capitan , 6/13/16   (Credit: SBCountyFD)      Sherpa Fire – Post Burn Area, 7/12/16   (Credit: KSBY) 

 Rey Fire – Water Deployment, 8/21/16   (Credit: SBCountyFD)    Rey Fire – Post Burn Area, 09/23/16   (Credit: USFS) 

  Canyon Fire – Vandenburg AFB, 9/17/16   (Credit: Noozhawk)        Canyon Fire – Vandenburg AFB  (Credit:Wildfire Today) 

The Sherpa Fire, which started north of the 101 freeway near El Capitan State Beach Park, and 

burned approximately 7,500 acres, started June 15
th
, and was contained June 27

th
, 2016.  

The relatively steep slopes & proximity to the freeway in this burn area presents more elevated 

concerns regarding run-off and debris flows during higher intensity rainfall events. 

 

The Rey Fire, which started east of Cachuma Reservoir on August 16
th
, 2016 (and contained 

within about 3 weeks), burned approximately 33,000 acres to the south of the previously burned 

Zaca Fire area (2007). The fire started near Paradise Road, in the vicinity of Rancho San 

Fernando Rey Ranch & White Rock Campground, and was located in a largely undeveloped & 

unpopulated area within the Los Padres National Forest and Rey Ranch. 

 

The Canyon Fire, located predominantly on Vandenburg Airforce Base property near Lompoc, 

burned approximately 12,500 acres, started September 17
th
, and was contained within a week.     
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5.2  Previous Burn Areas 2007-09 (Zaca, Gap, Tea, Jesusita, La Brea) 
 

Previously, Santa Barbara County experienced five major wild fire incidents within a three year 

period between 2007 and 2009. (Zaca, Gap, Tea, Jesusita, La Brea). These fires created the 

potential for significant flooding, property damage, and resident safety. However favorable rain 

intensities and spacing of storms in immediate years following minimized those risks. 

    Figure 15 – County-Wide Burn Areas - 2007-2009      
 

Post burn-areas require a number of years of favorable seasonal rainfall for re-growth and 

recovery.  However, subsequent post-burn years may be wetter or drier than normal. 

The series of photographs from the 2009 Jesusita Fire (below) document the fairly rapid 2 year 

recovery after the wetter-than-normal years 2010 and 2011, and then the conditions after 5 years, 

through year 2014, where much drier-than-normal 3 sequential years were experienced. 

    Post Jesusita Fire – Aug 2009 (3 month later)         Post Jesusita Fire – March 2011 (2 yrs later)         Post Jesusita Fire – May 2014 (5 yrs later) 

 
       (Photos Courtesy of the SB “Multi-use Trails Coalition”) 
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6.0 RAINFALL 
 

County-wide 2016 water-year* rainfall average was 70% of normal. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Table 2 – County WY2016 Rainfall 
*Water-Year runs from Sept. 1st to Aug. 31st 

Figure 16 – County Wide WY2016 Rainfall Map 
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6.1  Rainfall Distribution 

 
The WY2016 winter rain season can be summarized as receiving ~70% of normal rainfall, a dry 

September through December, and three moderate rainfall storm events (one each in Jan, Feb, 

and Mar) that collectively produced ~2/3 of the annual rainfall. 

 

Water-Year 2016 rainfall was among the driest 20% of years recorded within the County. 

(see Historical Rainfall – Section 6.4) 

 

The less than average water-year rainfall is compounded by four preceding drier-than-normal 

years, resulting in a record setting 5 consecutive year dry period (see Section 6.4). 

 

Monthly rainfall distribution was not 

particularly uniform, as the County 

experienced an unusually dry start of the 

water-year (Sept to Dec), with only the 

months of January & March producing close 

to average precipitation.  

 

Sequential mid-month storm events in 

January, February, and March produced 

approximately 2/3 of the entire annual 

recorded rainfall. (see Figures 17 and 18)  

 

Rainfall distribution throughout the County 

typically varies substantially, with 

precipitation largely dictated by geographic 

location and regional topography.             
                   Figure 17 – South County Rainfall Distribution 
                 

The south-County mountain regions (San 

Marcos Pass) tend to receive 2 times the 

rainfall as the geographically close south-

County coastal areas (including the city of 

Santa Barbara).  

 

Similarly, the north-County (Santa Maria) 

tends to receive 3/4 the rainfall of the south-

County coastal areas, but approximately 2 

times the rainfall recorded in the arid 

Cuyama region located in the northeast area 

of the County.  

          

However, WY2016 resulted in Cuyama 

(north-east County) receiving almost as much 

WY rainfall as Santa Maria, as depicted            Figure 18 – North County Rainfall Distribution 

in Figure 18.  
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6.2  Rainfall Intensity & Average Recurrence Intervals 

 
Rainfall Intensity values (WY maximums) for short duration periods (5 min through 24 hours) 

are computed for principal rainfall locations within the County (Table 6). 

 

Consistent with County geographic and orographic trends, the highest WY2016 rainfall 

intensities were typically experienced in the south-coast higher elevation regions. 

 

Five different isolated storm events produced the higher intensity rainfall events at each of six 

primary rainfall sites within the County (Jan 6&31, March 7&11, May 5). The most noteworthy 

of the rainfall intensities was recorded at Cuyama (5/5/16) where 5 minute through 60 minute 

rainfall events resulted in 10 year to 100 year Average Recurrence Intervals (ARI).  

  
Table 3 – Rainfall Intensities and Average Recurrence Intervals 

Rainfall Intensities and Average Recurrence Intervals (ARI) 

Maximum Rainfall Intensities for Water Year 2016 

RAINFALL STATION ID 5min 10min 15min 30min 1hour 2hour 3hour 6hour 8hour 12hour 24hour 
WY  
Total 

Buellton  233 0.20 0.36 0.43 0.69 0.93 1.12 1.18 1.25 1.34 1.37 1.70 10.75 

Cachuma Dam 332 0.11 0.17 0.23 0.32 0.56 0.85 1.00 1.21 1.25 1.39 1.44 11.71 

Carpinteria 208 0.29 0.36 0.39 0.60 0.85 1.21 1.31 1.66 1.73 1.75    2.31 10.11 

Cuyama 436 0.24 0.35 0.41 0.48 0.51 0.54 0.60 0.64 0.65 0.66 0.91 7.58 

Figueroa Mountain 421 0.20 0.31 0.41 0.60 0.79 1.10 1.23 1.42 1.42 1.53 2.34 17.89 

Gibraltar Dam 230 0.17 0.24 0.28 0.47 0.77 1.24 1.51 1.99 2.00 2.00 2.01 13.08 

Goleta  440 0.36 0.58 0.69 0.90 1.04 1.41 1.55 1.65 1.67 1.76 2.27 11.10 

Lompoc 439 0.16 0.19 0.25 0.36 0.56 0.73 0.86 1.07 1.08 1.08 1.19 11.69 

Los Alamos 204 0.14 0.22 0.28 0.38 0.52 0.71 0.79 0.91 0.92 1.32 1.45 11.79 

San Marcos Pass 212 0.44 0.63 0.77 1.09 1.55 2.35 2.76 3.71 3.72 3.91 4.07 20.58 

Santa Barbara 234 0.33 0.42 0.47 0.59 0.76 1.08 1.40 1.61 1.65 1.75 2.38 11.70 

Santa Maria 380 0.16 0.18 0.19 0.24 0.34 0.61 0.66 0.87 0.88 0.98 1.03 8.99 

Santa Ynez 218 0.15 0.27 0.35 0.48 0.64 0.88 0.96 1.07 1.07 1.20 1.28 10.19 

Sisquoc 256 0.25 0.31 0.33 0.33 0.57 0.66 0.69 0.89 0.92 1.30 1.37 12.05 

             

 Expected Average Recurrence Intervals (ARI in years) or Return Periods - for the above Depth Durations  

  RP 5min 10min 15min 30min 1hour 2hour 3hour 6hour 8hour 12hour 24hour WY 

RAINFALL STATION ID ARI ARI ARI ARI ARI ARI ARI ARI ARI ARI ARI ARI 

Buellton  233 2 5 5 5 5 2 2 2 2 2 2 2 

Cachuma Dam 332 2 2 2 2 2 2 2 2 2 2 2 2 

Carpinteria 208 5 5 2 2 2 2 2 2 2 2 2 2 

Cuyama 436 50 100 100 50 10 2 2 2 2 2 2 2 

Figueroa Mountain 421 2 5 5 5 2 2 2 2 2 2 2 2 

Gibraltar Dam 230 2 2 2 2 2 5 5 2 2 2 2 2 

Goleta  440 2 2 2 2 2 2 2 2 2 2 2 2 

Lompoc 439 2 2 2 2 2 2 2 2 2 2 2 2 

Los Alamos 204 2 2 2 2 2 2 2 2 2 2 2 2 

San Marcos Pass 212 2 2 2 2 2 2 2 2 2 2 2 2 

Santa Barbara 234 2 2 2 2 2 2 2 2 2 2 2 2 

Santa Maria 380 2 2 2 2 2 2 2 2 2 2 2 2 

Santa Ynez 218 2 2 2 5 2 2 2 2 2 2 2 2 

Sisquoc 256 2 2 2 2 2 2 2 2 2 2 2 2 

              

Note:  Rainfall Units in Inches 
          Additional Rainfall Intensity & Average Recurrence Interval data are available on the Hydrology website  at: 
          http://www.countyofsb.org/pwd/pwwater.aspx?id=3772  
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6.3  Antecedent Conditions (Soil Wetness) 

 
The Antecedent index (AI) is an estimation of runoff potential that is based on previously 

occurring rainfall, time of year, and watershed characteristics. It is defined as the inches of 

rainfall over a basin during a single storm that is required to produce one inch of runoff over the 

basin. Therefore, an AI of 6.0 indicates that 6.0 inches of rain falling in 24 hours would result in 

an inch of runoff from the basin.  

 

The AI index value is an important criteria for County storm modeling processes, as a normally 

significant storm may result in minimal runoff or insignificant flooding if current dry conditions 

prevail. The County Flood Control District uses the AI as a general indication of flood potential, 

and as an input to “FCRIVER” flood/flow modeling (see Sect 9.1) - the computer model that 

predicts peak flow and timing at points along the Santa Ynez River. FCRIVER also provides a 

capability to predict Cachuma Reservoir operations to minimize flood damage below the dam. 

 

The AI program used by the District divides the Santa Ynez River Watershed into three sub-

watersheds. AI’s are calculated for the upper watershed at Gibraltar Reservoir, the middle 

watershed at Figueroa Mountain, and the lower 

watershed at the City of Lompoc. Adjustments are 

made in the program for each site to account for 

specific watershed conditions and gauge locations.  

  

The WY2016 AI graphs depicted (Figures 19 to 21) 

are representations of the runoff potential based on 

the calculation of soil moisture (at Gibraltar Dam, 

Figueroa Mountain, and Lompoc).  

 

The graphs illustrate a transition from “Dry” (>9.0) to 

“Moderate” (6.1 to 9.0) conditions early January, and 

then back to “Dry” in late May. There were no 

periods that registered as sustained “Wet” conditions. 

The antecedent profiles also depict a void in any 

abrupt AI changes throughout the winter, an 

indication of the lack of significant storm events.  

 

The predominantly dry to moderate conditions are 

indicative of the annual AI’s staying between 12.5 

(maximum dry) and a minimum of ~7.0.   

AI Index Reference range in noted in the table below:   

 

Antecedent Index (AI) Reference: 

             2.5  = Maximum Saturation 

      6.0 and below = Wet 

       6.1 to 9.0       = Moderate 

       9.1 and above   = Dry 

            12.5  = Maximum Dry   

 
 

Figures 19 to 21 – Gibraltar, Figueroa, Lompoc – AI (WY2016) 
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6.4  Historical Rainfall Comparisons 

 
Water Year 2016 in Santa Barbara County, at 70% of normal rainfall, has resulted in the 

continued progression of drier than normal years, culminating in the driest 5 consecutive year 

period on record.  

 

Unlike WY’s 2012, 2013, and 2014, WY 2016 did not individually rank within the driest 5 years 

on record, but was still among the driest 20% of years recorded within the County, adding to the 

progressive multi-year drought severity. (see Historical Driest Years – Table 4) 

 

Other historic 5-year dry periods over the past 100+ years include 1946-50, 1947-51, and 1987-

91, but none as collectively dry as consecutive water years 2012-16.  

 

The following “Percent-of-Normal” rainfall graph depicts the County-wide multi-year rainfall 

trend (17 years), and the most recent 5 consecutive years of “below normal” rainfall. 

 
                                

Figure 22 – County-wide Percent-of-Normal Rainfall (last 17 Years) 

 

Record & near-record dry years are depicted in Table 4, with three of the past five years (2012, 

2013, 2014) represented within the top-5 driest years within Santa Barbara County (dating back 

~100 years). 
 

The five recent drier-than-normal years (2012 through 2016) are also represented in all the multi-

year classifications (1 year thru 5 year) of the driest consecutive year periods. (Figures 23 & 24) 

 

Many County locations  multi-year rain accumulations are so low they reflect less accumulated 

rainfall within the past five years than a single-year of rain during extreme rainfall years (1998 & 

1983), the “strong El Nino years” (often referenced to what WY2016 was forecast to compare).  



_____________________________________________________________________________________________

Santa Barbara County                         Hydrology Report WY 2016                                                     Page 20 

 
 

Table 4 – Historical Driest Years (Santa Barbara County) 

 

Although WY2016 rainfall did not rank within the top-5 driest years on record, the three 

previous years (2013, 2014, 2015) are all featured among the driest years recorded (see Table 4). 

 

The “Driest Consecutive Years” graphs (Figures 23 & 24) depict the Driest 1, 2, 3, 4, and 5 

consecutive years ever recorded in Santa Barbara and Santa Maria (over a 110+ year record). 

WY’s 2012 to 2016 represent the driest 5 consecutive years ever recorded within the County. 
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Figures 23 & 24 – Driest Consecutive Years (Santa Barbara County) 
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Figure 25 – Rainfall – Departure from the Mean (Santa Barbara) 

 

 

The “Departure from the Mean” rainfall graph (Figure 25) shows how rainfall years are depicted 

when subtracted from the average yearly rainfall (18.3” in Santa Barbara). 

 

Trends of consecutive rainfall years, both wetter and drier than normal, are more clearly 

identified in the departure format. 

 

The historically significant 8 consecutive dry year period of “1944 to 1951” ends with a wet year 

(1952) that is approx. 13” wetter than normal. 

 

The most recent 5 year record-dry-period (2012 to 2016) is preceded by a noteworthy (2011) wet 

year, that resulted in 150% of normal rainfall, and full County reservoirs. (see Section 8.0) 
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 Figures 26 &27 – 100 Years of Rainfall, and Wettest/Driest Years (Santa Barbara County)
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      Figure 28 – County Average Annual Rainfall Contours (Isohyetal)
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7.0 RIVERS & STREAMS 
 

The County Flood Control District (FCD) operates & maintains 16 River & Stream gauges at 

various locations within Santa Barbara County. Fifteen of these gauges are automated (Alert, 

Alert/USGS co-located), and report in real-time to the County FCD operations center. Carpinteria 

Slough is a non-transmitting self-recording gauge site.  (see Location Map - Figure 26) 

 

In addition, the US Geological Survey (USGS) maintains 8 additional river & stream gauge 

locations within the County, the data from which can be accessed online (with 1 to 3 hour delay).  

 

County FCD gauges are located at sites important for flood & flow monitoring - including major 

river systems (Santa Ynez River, Sisquoc River, Cuyama River), streams near urban areas, reservoir 

out-flows, burn-area impacted regions, fish passage monitoring, and for other flow related purposes. 

 

Flow observation graphs at four principal stream & river gauges sites (correlated with rainfall) are 

illustrated in Section 7.1 – next page (Sisquoc River@Garey, Mission Creek-SB, Cuyama River, 

Carpinteria Creek). The most noteworthy WY2016 storms are documented (Jan & March), although 

most flows shown are not indicative of significant events, due to the dry nature of WY2016. 

 

The graph correlations document how the stream flow (discharge & time of concentration - ToC) is 

affected by the watershed size, storm rainfall magnitude, rainfall intensity, and antecedent (soil 

wetness) conditions.  Urban area run-off (ie: Mission Creek) is much less affected by antecedent 

factors. Reservoir spilling & releases also affects downstream river & gauge response, although no 

reservoir spillway releases were experienced in WY2016.  

 
          

 

 

 

        

 

 

 

 

 

Figure 29 – County FCD River & Stream Gauge Location Map 
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7.1 Stream Discharge Observations  
 

 

Rainfall & Stream Discharge Correlation 
 

 

      Mission Creek, Santa Barbara (January 5-7, 2016) 
        
 

    

        Sisquoc River @Garey (March 11-13, 2016)  

 

Rainfall = 1.3”, Intensity Max = 0.57”/hr, Watershed: Mod. 

Rainfall = 4.0”, Intensity Max = 0.76”/hr, Watershed: Dry 
 

Peak Flow ~465cfs, Flow Response (ToC) ~1 hr 

 

 

Peak Flow ~144cfs, Flow Response (ToC) ~16 hrs 
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              Cuyama River, Santa Barbara Canyon (Jan 31 –Feb 1, 2016)  

 

   

Carpinteria Creek, Carpinteria (Jan 31 –Feb 1, 2016) 

 

 

Rainfall =0.94”, Intensity Max = 0.39”/hr, Watershed: Mod. 
 

Peak Flow ~245cfs, Flow Response (ToC) ~9 hrs 
 

Rainfall = 1.58”, Intensity Max = 055”/hr, Watershed: Mod. 
 

Peak Flow ~12cfs, Flow Response (ToC) ~7 hrs 
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8.0 RESERVOIRS 
 

There are four major reservoirs located within the County of Santa Barbara.  

Cachuma reservoir is owned and operated by the U.S. Bureau of Reclamation (USBR), Twitchell 

reservoir is owned by the U.S. Army Corps of Engineers and operated by the Santa Maria Valley 

Water Conservation District, Gibraltar reservoir is owned and operated by the City of Santa 

Barbara, and Jameson reservoir is owned and operated by the Montecito Water District.  

Water is delivered to the South Coast using three tunnels through the Santa Ynez Mountains. 

 

The County FCD operates & maintains automated water level & gate opening instrumentation at 

these reservoir locations, with information reported in real-time through the Hydrology website.  

Figure 34 – Reservoir Location Map 

 

 
                

 

 

 

 

 

 

 

 

 

 

 

 

       Table 5 – Reservoir WY2016 Summary (through Aug 31, 2016) 
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8.1 Cachuma Reservoir (Bradbury Dam) 
 

Background Information 

Bradbury Dam was completed in 1953, and stores discharge from the Santa Ynez River which 

would otherwise travel to the ocean. Water is diverted from the reservoir through the Tecolote 

Tunnel to the County south-coast area. From the tunnel outlet the water is carried through the South 

Coast Conduit, with lateral systems distributing water to Goleta, Montecito, Summerland, 

Carpinteria, and municipal users in the city of Santa Barbara. In 2004 the reservoir retention level 

was increased four feet (from 750’ to 754’, + ~9000 AF), principally for fish release water. 

The regions arid nature causes Cachuma to lose an estimated 16,000 ac-ft of water to evaporation 

annually. Silt washing into Lake Cachuma and backing up behind Bradbury Dam is a process that 

has depleted Cachuma of an estimated ten percent of its capacity. 

Table 6 – Cachuma Reservoir Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 
   Figure 35 – Cachuma Reservoir 

 

 

 

 

 

 

 

 

 

 

 

 

 
       Figure 36 – Bradbury Dam 

Reservoir 

Operator 

Year 

Built 

   Capacity 

Revision Date 
Watershed 

Inflow Area 

Initial  Build 

Capacity AF 

Current Max 

Capacity AF 

Capacity Loss 

Since 1953 

 US Bureau of 

  Reclamation 

                 

1953 

 

  Dec. 2013 

     

421 sq mi 

 

 204,874 

184,121 (750’) 

193,305 (753’) 

-10 % 

-6 % 
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WY 2016 Discussion (Cachuma) 

 

Cachuma reservoir started the 2016 water year (Sept 1, 2015) with a water storage volume of 

37,793 acre feet (AF) @~20% capacity, and ended the water year (Aug 31, 2016) with 14,630 AF 

(~8% capacity) – a net decrease of ~23,000 AF (-12%). 

 

Cachuma water storage has progressively declined from May 2011 through Oct 2016, and will 

likely continue to decline until any potential inflow runoff is realized from future storms. 

(see Cachuma Historical Water Storage graph, 32 years – Figure 37) 

 

The 5 consecutive-year driest period on record has contributed to the lowest water levels ever 

recorded at Cachuma (over its 60+ year history). The previous record low water level occurred in 

February 1991. 

 

A significant development during water-year 2016 was the introduction of a pump barge and 

pipeline system, enabling water from the reservoir to reach the point at which water can be 

delivered through the Tecolote Tunnel (to the south coast, including Santa Barbara). 

 

Cachuma was most recently full (and spilled) in March 2011. The lack of rainfall from the five 

consecutive drier-than-normal years (since 2011) has resulted in minimal inflow into Cachuma. 

 

The most recent reservoir capacity revision survey was conducted in December 2013, the result 

from which was an approximately 1% decline in capacity (-2300 AF) compared with the previous 

2008 survey. The 2013 bathymetry & aerial capacity survey was performed when the reservoir was 

at ~40% capacity. 

 

Additional sediment infill levels reported from the 2013 capacity survey (vs 2008) were not as high 

as anticipated, especially when considering the large scale burn-areas (post Zaca, et al) that 

involved watersheds flowing into the reservoir.  

Factors that likely minimized sediment inflow were:  

1. The lack of very wet years & associated large storms that could have produced significant (post 

burn-area) run-off,  

2. The favorable spacing of rainfall storm events enabling vegetation re-growth (to curb run-off),  

3. The lack of high intensity rainfall, and  

4. The ability for Gibraltar reservoir (up-stream) to capture sediment that would otherwise flow into 

Cachuma. 

 

The more recent August 2016 Ray Fire (see Section 5.0), with the burn-area located within the 

watershed to the east of Cachuma, has the susceptibility to introduce siltation into the reservoir from 

storm run-off. 

 

Figure 38 illustrates the 58 year reservoir elevation & storage capacity trend (1959 to 2016), and the 

“Reservoir Spill History” (21 occurrences). 
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           Figure 37 – Cachuma Reservoir, 32-Year Elevation & Water Storage Levels    

    

                Figure 38 – Cachuma Reservoir, 58-Year Water Storage & Spill History
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                Figure 39 – Cachuma Reservoir & Pump Barge (May, 2016) 

 
  

Figure 40 – Bradbury Dam / Cachuma Reservoir (Sept, 2016) 
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8.2 Gibraltar Reservoir 
 

Background Information 

The City of Santa Barbara completed construction of 3.7 mile Mission Tunnel in 1912 and Gibraltar 

Dam in 1920, and thus accomplished the first diversion of water from the Santa Ynez River Basin 

to the South Coast area (including the City of Santa Barbara).  

By 1945, sedimentation had reduced storage in Gibraltar Reservoir from 14,500 AF to 

approximately 7,800 AF. In 1948, the dam was raised 23 feet to restore storage capacity to 

approximately the original volume. However, sedimentation has continued to decrease the storage 

capacity of the reservoir by an average of 150 AF per year.  

 

Table 7 – Gibraltar Reservoir Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                    Figure 41 – Gibraltar Reservoir 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                     Figure 42 – Gibraltar Dam 

Reservoir 

Operator 

Year 

Built 

Capacity 

Revision Date 
Watershed 

Inflow Area 

Initial Build 

Capacity AF 

Current Max 

Capacity AF 

Capacity Loss 

Since 1920 

     City of  

Santa Barbara 

     

   1920 

 

  May 2013 

     

  202 sq mi 

 

     14,500 

 

     5,246 

 

       -64 % 
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WY 2016 Discussion (Gibraltar) 

 

Gibraltar reservoir started the 2016 water year (Sept 1, 2015) with a water storage volume of ~486 

acre feet (AF) @ 9% capacity, and ended the water year (Aug 31, 2016) with ~619 AF  (12% 

capacity) – a net increase of ~130 AF (+3%). 

 

Gibraltar water storage has progressively declined since May 2012, with the exception of inflow 

from a single storm (Feb 27 to Mar 2, 2014), and a couple lesser storm related inflows from WY’s 

2015 and 2016. The lack of rainfall from five consecutive drier-than-normal years (since 2011) has 

resulted in minimal inflow into Gibraltar. 

 

Gibraltar reservoir was last full (& spilled) in March 2011. 

 

Gibraltar can rapidly fill (and spill) because of the relatively large watershed collection region 

(~200 sq mi), and comparatively small (and diminishing) reservoir capacity. 

The original reservoir maximum water storage capacity was 14500 AF, with the most recent (2013) 

survey identifying a capacity of 5246 AF (a capacity reduction of approximately 64%).  

 

Figure 43 depicts the 16 year reservoir elevation & storage capacity trend (2001 to 2016), and 

denotes the reservoir surveys that document the capacity decline.   

 
 

Figure 43 – Gibraltar Historical Water Storage Levels – 16 years (2001 – 2016) 
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                      Figure 44 – Gibraltar Dam & Reservoir (Oct. 2016) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  Figure 45 – Gibraltar Reservoir (Oct. 2016) 
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8.3 Jameson Reservoir (Juncal Dam) 
 

Background Information 

The Montecito Water District completed construction of Juncal Dam and Jameson Reservoir in 

1930. Water is diverted to the Montecito area through a 2.2 mile Doulton Tunnel, which was 

constructed (through the Santa Ynez mountains) between 1924 and 1928.  

 

Sediment infill from the surrounding watershed has diminished the reservoir (over ~80 years) to 

approximately 70% of its original capacity. 

 

Table 8 – Jameson Reservoir Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

                                               Figure 46 – Jameson Reservoir 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                           Figure 47 – Juncal Dam & Spillway 

Reservoir 

Operator 

Year 

Built 

Capacity 

Revision Date 
Watershed 

Inflow Area 

Initial Build 

Capacity AF 

Current Max 

Capacity AF 

Capacity Loss 

Since 1930 

     Montecito 

  Water District 

         

 1930 

 

 October 2013 

     

 14 sq mi 

 

7,228 

 

 5,144 

 

 -29 % 
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WY 2016 Discussion (Jameson) 

 

Jameson reservoir started the 2016 water year (Sept 1, 2015) with a water storage volume of ~890 

acre feet (AF) @ 17% capacity, and ended the water year (Aug 31, 2016) with ~559 AF  (11% 

capacity) – a net decrease of ~330 AF (-6%). 

 

Jameson water storage has progressively declined since May 2012, with the exception of minor 

inflow from a single storm (Feb 27 to Mar 2, 2014). The lack of rainfall from five consecutive drier-

than-normal years (since 2011) has resulted in minimal inflow into Jameson, and its lowest recorded 

water level since 1991. 

 

Jameson reservoir was last full (& spilled) in March 2011. 

 

A reservoir capacity revision survey was conducted in October 2013, the result from which was an 

approximately 3% decline in capacity (-175 AF) compared with the previous 1998 survey.  

 

In contrast with Gibraltar, Jameson Reservoir water level increases more gradually because of the 

relatively small watershed run-off region (~14 sq mi) – a result of its location near the head of the 

Santa Ynez River. Siltation infill also occurs, but at a comparatively reduced rate. 

 

Figure 48 depicts the 16 year reservoir elevation & storage capacity trend (2001 to 2016) 

 

 

Figure 48 – Jameson Historical Water Storage Levels – 16 years (2001 – 2016) 
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   Figure 49 – Jameson Dam & Reservoir (Sept. 2016) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       Figure 50 – Jameson Reservoir (Sept. 2016) 
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8.4 Twitchell Reservoir 
 

Background Information 

Twitchell Reservoir is important to both the water supply and the flood protection of the Santa 

Maria Valley, and supplies approximately 20,000 AF of annual recharge to the Santa Maria 

Groundwater Basin. 

Since its completion in 1959, the Twitchell earthen dam structure has been trapping sediments from 

the 1,140 square mile Cuyama River watershed. As of 2012, the accumulated sediment reached an 

estimated 47,000 AF (~20% of the original capacity). 

 
Table 9 – Twitchell Reservoir Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                               Figures 51 & 52 – Twitchell Reservoir & Dam 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reservoir 

Operator 

Year   

Built 

Capacity 

Revision Date 
Watershed 

Inflow Area 

Initial Build 

Capacity AF 

Current Max 

Capacity AF 

Capacity Loss 

since 1959 

 Santa Maria Valley 

Water Cons. District 

      

1959 

 

   Dec. 2012 

     

 1140 sq mi 

 

    242,339 

 

     194,971 

 

       -20 % 
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WY 2016 Discussion (Twitchell) 

 

Twitchell reservoir started the 2016 water year (Sept 1, 2015) with a water storage volume of ~150 

acre feet (AF) @ ~0.1% capacity, and ended the water year (Aug 31, 2016) with ~1 AF (near 0% 

capacity) – a net decrease of ~150 AF. 

 

Twitchell reservoir water storage has progressively declined since its peak in March 2011 (~93,000 

AF). The lack of rainfall from five consecutive drier-than-normal years (since 2011) has resulted in 

minimal inflow into Twitchell. 

 

A reservoir capacity revision survey was conducted in December 2012, the result from which was 

an approximately 1.5% decline in capacity (-3000 AF) compared with the previous 2007 survey.  

The 2012 bathymetry & aerial capacity survey was performed when the reservoir was nearly dry 

(~2% capacity) 

 

Unlike other major reservoirs within Santa Barbara County, ground water recharge is the principal 

purpose of Twitchell Reservoir water retention – in this case the Santa Maria Groundwater Basin (a 

major source of water for the region). It is standard practice to “drain” the reservoir annually as it 

releases steadily throughout the year for downstream infiltration. 

 

Figure 53 depicts the 17 year reservoir elevation & storage capacity trend (2000 to 2016) 

 

 

  Figure 53 – Twitchell Historical Storage Levels – 17 years (2000 – 2016) 
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 Figure 54 – Twitchell Reservoir & Intake Structure (June 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Figure 55 – Twitchell Reservoir (June 2015) 
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9.0 FLOOD / FLOW MODELING 
 

The Santa Barbara County Flood Control District (SBCFCD) utilizes two different programs to 

model river-flow and flood potential within the County’s major watersheds.  

 

The Santa Ynez River Flood Flow Model (SYRFFM – aka FC River) program models the “Santa 

Ynez Watershed”, while the HEC-HMS program models the Sisquoc, Santa Cruz, and Gibraltar 

watersheds 

 

9.1 Santa Ynez River Flood Flow Model (SYRFFM – FC River) 
 

The Santa Ynez River Flood Flow Model (SYRFFM) model was developed by the SBCFCD, and 

predicts flood-flows in the Santa Ynez River in Santa Barbara and Ventura Counties. The model 

encompasses approximately 1,253 square miles of drainage area from the Santa Ynez headwaters 

above Gibraltar Reservoir to Vandenburg Village, just upstream from the river’s outlet to the 

Pacific Ocean.  

 

The program input is both for forecast and actual precipitation, plus various parameters for 

estimating losses, runoff, and reservoir operation. The output is hourly flow in cubic-feet- per-

second (cfs) at twenty locations along the Santa Ynez River, and hourly operational data for 

Gibraltar and Cachuma Reservoirs. 

 

The program is a Visual Basic Application (VBA) language adaptation of the QuickBasic program 

titled FCRPRGH.  SYRFFM, uses Microsoft Excel for data input and output.            

 

 
        Figure 56 - SYRFF (FC River) Model components. 
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Figure 57 – SYRFF Program Window             Figure 58 – SYRFF Program Parameters 

 

The SYRFF Hydrology Model was not run during WY 2016 (except for training purposes), as the 

drier than normal conditions did not result in a need for flood-flow modeling. However, a sample 

summary of these modeling exercises (from 3/20/2011) is shown below. 

 

Typical model results show the predicted water flow behavior of the Santa Ynez River, water level 

& inflow predictions for Cachuma dam operation, and downstream dam water release predictions 

within the river system. 

 

Closely coordinated communications with the USBR (& others) during Cachuma Dam modeling 

operations typically results in hourly SYRFF Models being generated by County FCD personnel – 

and disseminated by email to individuals involved with Cachuma Reservoir & SY River operations.  

  

 

 

 

 
     

Figures 59 to 61 – SYRFF Program Output Tables & Graph 
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10.0 FLOODING & DAMAGE  
 

County water-year 2016, with ~70% of County-wide normal rainfall, brought few storms that had 

the potential to cause severe flooding & damage. 

 

However, a brief localized storm west of Cuyama on October 5-6, 2015 resulted in flooding & road 

closure on Highway 166. (see Figures 62 & 63) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                        Figure 62 – Highway 166 flooding - west of Cuyama (October 16, 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 Figure 63 – Traffic behind Highway 166 flooding - west of Cuyama (October 16, 2015) 
                                                                  (Photos courtesy of Santa Barbara County Fire Dept.) 
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11.0 ADDITIONAL INFORMATION RESOURCES 
 

Additional information on the topics discussed in this report can be found at the following internet 

sites.  

 

A) Santa Barbara County Public Works - Hydrology: 

http://www.countyofsb.org/pwd/pwwater.aspx?id=3582  

 

B) Santa Barbara County Public Works:  http://www.countyofsb.org/pwd/ 

 

C) United States Geological Survey: http://waterdata.usgs.gov/nwis/ 

 

D) National Weather Service: http://www.wrh.noaa.gov/lox/ 
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Appendix C: 

 

MONTHLY & YEARLY RAINFALL  
(with Average Recurrence Intervals) 

 
(Primary Rainfall Stations x14) 

 
1. Buellton (#233) 
2. Cachuma Dam (#332) 
3. Carpinteria (#208) 
4. Cuyama (#436) 
5. Figueroa Mtn (#421) 
6. Gibraltar Dam (#230) 
7. Goleta (#440) 
8. Lompoc (#439) 
9. Los Alamos (#204) 
10. San Marcos Pass (#212) 
11. Santa Barbara (#234) 
12. Santa Maria (#380) 
13. Santa Ynez (#218) 
14. Sisquoc (#256) 
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