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Reformatted Data Sets Used in the Cooperative 
LACSD/USGS Palos Verdes Flow Study, 2000-2008 

By Todd Anderson, Kurt Rosenberger, Anne L. Gartner 

Abstract 
Beginning in 1997, the Environmental Protection Agency (EPA) defined a contaminated section 

of the Palos Verdes shelf in southern California as a Superfund site, initiating a continuing investigation 
of this area. A number of agencies, including the EPA, U.S. Geological Survey (USGS), and Science 
Applications International Corporation (SAIC), conducted two oceanographic measurement programs in 
2004 and 2007-2008 (SAIC, 2004, 2005; Rosenberger and others, 2010; Sherwood and others, 
unpublished data) to improve our understanding of the natural processes that resuspend and transport 
sediment in the area, especially in the region southeast of the Whites Point ocean outfall where earlier 
measurements were thought to be deficient. 

Los Angeles County Sanitation Districts (LACSD) deployed a simpler but much broader array 
of instruments on the Palos Verdes shelf and within the northern reaches of San Pedro Bay from 2000 to 
2008 in order to characterize the current and temperature patterns within these regions. This program 
overlapped the two programs run by USGS and other agencies in 2004 and 2007. The LACSD data 
were made available to the USGS and the EPA in order to support their joint efforts to model the 
transport of the contaminated sediments in the region.  

This report describes the LACSD data sets, the instruments and data-processing procedures used, 
and the archive that contains the data sets that have passed our quality-assurance procedures. 
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Background and Objectives 
The central portion of the Southern California Bight, from Point Dume in the north to Dana 

Point in the south, includes the continental shelves and slopes within Santa Monica and San Pedro Bays, 
off the Palos Verdes peninsula, and the many surrounding islands that lie offshore of the continental 
shelf (fig. 1). The Palos Verdes shelf itself is an 8-km-long, narrow strip of seabed between the two 
much larger bays. The shelf is a significant feature in the central Southern California Bight because 
much of the shelf is covered, where water depths are deeper than 30 m, with a layer of sediment that is 
heavily contaminated with dichlorodiphenyltrichloroethane (DDT) and its daughter products. Because 
of these circumstances the region has been declared a Superfund site, under the supervision of the 
Environmental Protection Agency (EPA). 

 
 

 

Figure 1. Map of the central southern California Bight and study area. Depth contours are in 100 meter intervals. 
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In 1992–1993, the USGS and other agencies including the EPA, the U.S. Army Corps of 
Engineers (ACOE), and Science Applications International Corporation (SAIC) conducted a field study 
on the Palos Verdes shelf in order to determine the extent and eventual fate of the contaminants in the 
sediment deposit (Lee and Wiberg, 2002). In March to July of 2004 and December 2007 to May 2008, 
additional field programs measured oceanographic properties that could be used to refine predictions of 
the fate of these contaminated sediments (Science Applications International Corporation (SAIC) (2004, 
2005, 2009); Noble and others, 2008; Rosenberger and others, 2010; Sherwood and others, unpublished 
data). Subsequently, the USGS and other agencies have collected or supported the collection of many more 
data sets, including data from several arrays of instruments deployed by Los Angeles County Sanitation 
Districts (LACSD) on the Palos Verdes shelf and within the northern reaches of San Pedro Bay from 
2000 to 2008. Figure 2 shows the locations of the long-term LACSD moorings that began monitoring 
transport processes in the region in 2001. These data sets (LACSD, 2002; 2006; 2008) were used by the 
USGS and the EPA to monitor sediment and contaminant resuspension and transport processes, and to 
analyze the products to improve numerical models that predict the eventual fate of the sediments and 
contaminants. The proximity of many LACSD sites to USGS sites allows for useful comparison of data 
sets.  

 

 

Figure 2. Locations of moorings deployed by LACSD, A, on the Palos Verdes Shelf and within San Pedro Bay. 
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USGS and Associated Agency Measurement Programs 
The primary purpose of the two recent oceanographic field programs that the USGS and 

associated agencies conducted on the Palos Verdes shelf was to obtain high-frequency data on the 
physical oceanographic processes that suspend sediments and their associated contaminants from the 
seabed and transport these materials along and across the shelf during the season when strong winter 
storms impact the region. These high-frequency data are needed to better characterize processes such as 
internal tides, internal bores, near-bottom currents associated with surface waves, and near-bed vertical 
stress profiles in order to help predict the ultimate fate of the contaminated sediment deposited on this 
shelf. The data sets are also used to support ongoing modeling and feasibility studies of contaminant 
transport and remediation programs for this region of the shelf.  

The two field programs by the USGS and other agencies were conducted from February to June 
2004 and December 2007 to May 2008. Full descriptions of each field program are given in SAIC 
(2005), Rosenberger and others (2010), and Sherwood and others (unpublished data). A summary of 
each program is presented here for context. Data from many of the instruments deployed in the LACSD 
field program supplemented the measurements collected in both of these short field programs.  

February to June 2004 Field Program 
The USGS and its associated agencies deployed sets of moorings at 6 sites on the Palos Verdes 

shelf during the winter of 2004 (fig. 3). Three of the sites (B2, B3, and B6) were located on the 60-m 
isobath, with the center station (Site B3) located not only near the thickest region of the contaminated 
sediment deposit, but near a historic measurement site occupied in 1992. The other three sites (BX, 
B6.5, B7), together with Site B6, were set along a line across the southeastern part of the shelf to 
monitor processes that occurred near to and upcoast of the head of the deposit. These sets of 
measurements were designed to assess the potential for currents to erode the sediments in this region of 
the shelf. Hence, the set of instruments deployed at these sites not only monitored the vertical profile of 
currents and temperature, similar to the properties monitored by instruments in the LACSD array, but 
also monitored the much higher frequency resuspension processes that are concentrated near the seabed.  
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Figure 3. Map of the Palos Verdes shelf region with the relevant LACSD (A sites) and USGS/SAIC (B sites) 
moorings with LACSD sites occupied during the array. Ocean outfall pipelines are shown as black. Depth contours 
in green are at 15 meter intervals, and depth contours in blue are at 100 meter intervals. 

December 2007 to May 2008 Field Program 
The USGS deployed sets of moorings at six sites on the Palos Verdes shelf during the winter of 

2008 (fig. 3). Three of the sites (Sites B3, B5, and B6) were located on the 60-m isobath, with the center 
site, B5, sited between the outer arms of the ocean outfall pipes. Sites B3 and B6 were near their 
counterparts deployed in the 2004 field program. The other moorings were deployed along two cross-
shelf arrays anchored at the outer edge near Sites B3 and B6. This set of instruments monitored not only 
sediment resuspension and transport processes, but at two sites (B3 and B6), instruments measured the 
complete current profile from a few meters below the sea surface to the seafloor. At the inshore USGS 
site, B1, instruments monitored transport patterns at a site much closer to the shore than found in 
previous field programs. Note that USGS Site B5 is adjacent to LACSD Site A5, which allowed for 
easy comparison of data sets collected by the USGS- and LACSD-led programs.  
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The timelines for the deployment programs in the winter of 2007-2008 are plotted in figure 4. 
 

 

Figure 4. Timeline of current velocity data collected by USGS and LACSD in December 2007 to May 2008. 
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LACSD Measurement Program 
At each of the current meter moorings, a SonTek, Inc., Acoustic Doppler Current Profiler 

(ADCP) was deployed in an up-looking configuration (fig. 5), protected within a trawl-resistant bottom 
mount (TRBM). The 500-kHz, 4-head ADCP meters were equipped with 30 megabytes of internal data 
storage capacity and were powered from an external battery canister containing three 36 “D” cell 
alkaline battery packs. With this storage and power capability the ADCPs were conservatively 
configured to sample data into three-meter vertical depth bins from around 3 m above the bed (mab) to 
within a few meters of the surface every 15 minutes for a period of three months. During each 15-
minute sampling period, the meter actively “pinged” the water column for three minutes. In June 2007, 
five ADCPs (Sites AH-AL) were redeployed on the central and inner part of the San Pedro shelf. At 
these five mooring the ADCPs were configured to record data into 1.5-m vertical bins. In order to keep 
the error as close as possible to 1 cm/s, these meters were configured to actively ping for 5 minutes each 
15 minutes. 

 

 

Figure 5. Typical LACSD mooring setup with bottom tripod and thermistor string. 
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The Aquatec, Ltd., thermistor logger mooring strings were deployed next to the ADCP 
moorings. Thermistors were located every 3 m along the mooring from a depth of 2 m below the surface 
to the seabed and were set to log temperature data every 15 minutes. The depth of each thermistor was 
centered on the adjacent ADCP current bin. Figure 5 shows a typical LACSD mooring setup. 

The array was first deployed in 2000; it consisted of nine bottom-mounted ADCP and 9 
thermistor string moorings. In 2002, the Palos Verdes Flow Study area was expanded by adding four 
additional sites (AA, AB, AC, AD) on the San Pedro shelf. All four of these added sites (AA-AD) had a 
bottom mounted ADCP (fig. 2). Only one site, AC, deployed next to the current meter at Site AC, had a 
thermistor string mooring. Between 2002 and 2009 a number of additional adjustments were made to 
the sampling locations. In August 2004, the thermistor string (T4) from Site A4 (adjacent to Site A4) 
was moved and redeployed with a new ADCP at a new site, AE/TE in 89 m water depth on the outer 
San Pedro shelf (fig. 2). In January 2006, the current meter and thermistor string from Site A8/T8 were 
moved and redeployed at a new site, AG/TG, which was still in 65 m of water but located 
approximately 2.5 km farther southwest on the outer San Pedro shelf (fig. 2). In February 2006, the 
current meter at Site A4 was redeployed to a new site, AF, located in 89 m water depth on the outer San 
Pedro shelf (fig.2). The positions and dates of deployment for the ADCP and thermistor moorings are 
listed in tables 1 and 2, respectively. In October 2006, the thermistor mooring site T2 was permanently 
removed, and in January 2007, the thermistor mooring site T3 was also permanently removed. In May 
2007, ADCP mooring sites A1, A2, A3, A9, and AF were permanently removed from their original 
locations and redeployed at sites on the inner San Pedro shelf and reidentified as Sites AH, AI, AJ, AK, 
and AL. Also during May 2007, thermistor mooring sites T1, T9, and TGR were permanently removed 
(Site TG was rigged with additional subsurface floatation and was left in place). Site T7 was removed in 
May 2007 but was redeployed in September 2007. In January 2008, ADCP Sites A6, AE, AG, AH and 
AI, and thermistor string mooring sites T6, TE, and TG were permanently removed. In April of 2008, all 
remaining ADCP mooring sites A5, A7, AA, AB, AC, and AD, and thermistor mooring sites T5, T7, 
and TC were permanently removed, ending the field portion of the study.  

Due to a problem with circuitry on the battery packs used for the ADCP meters, most of the 
ADCPs failed to record any data during the fall of 2003.  
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Table 1. ADCP moorings deployed in the 2000-2008 LACSD ocean monitoring program. 
 
[Note that many of the ADCP moorings are deployed with a common thermistor mooring. Hence ADCP Site A1 is located 
next to thermistor Site T1, Site A2 next to Site T2, and so on. Each ADCP monitors the vertical profile of currents from X m 
above bottom (mab) to within Y m below the surface in 3-m bins every 15 minutes. The center of an ADP bin is designed to 
correspond to a temperature measurement on the companion thermistor mooring. The start date denotes the earliest time an 
instrument was deployed. The stop time denotes the last time it was recovered. Note there can be significant gaps in the 
actual data sets] 

 
 

Site 
 

Latitude 
 

Longitude 
 

Depth 
 
Data Start Date 

 
Data End Date 
 

A1 33°45’55” -118°27’00” 65 20 Nov 2000 21 May 2007 
A2 33°44’58” -118°25.58” 65 03 Nov 2000 21 May 2007 
A3 33°43.59” -118°22’15” 65 20 Nov 2000 06 Jun 2007 
A4 33°43’24” -118°22’12” 35 28 Nov 2000 14 Feb 2006 
A5 33°42’46” -118°20’13” 65 02 Nov 2000 23 Apr 2008 
A6 33°40’11” -118°18’58” 65 28 Nov 2000 18 Jan 2008 
A7 33°41’28” -118°18’32” 35 20 Nov 2000 22 Apr 2008 
A8 33°38’32” -118°16’41” 65 03 Nov 2000 26 Jan 2008 
A9 33°40’59” -118°16’56” 35 04 Dec 2000 06 Jun 2007 
AA 33°35’56” -118°12’17” 65 25 Feb 2002 21 Apr 2008 
AB 33°38’13” -118°12’24” 35 08 Aug 2002 21 Apr 2008 
AC 33°35’58” -118°85’29” 65 29 Aug 2002 21 Apr 2008 
AD 33°38’59” -118°89’55” 35 01 Sep 2007 24 Apr 2008 
AE 33°36’36” -118°16’77” 89 03 Aug 2004 18 Jan 2008 
AF 33°37’21” -118°16’24” 89 14 Feb 2006 06 Jun 2007 
AG 33°36’13” -118°15’25” 65 26 Jan 2006 18 Jan 2008 
AH 33°42’57” -118°15’24” 20 06 Jun 2007 15 Jan 2008 
AI 33°40’16” -118°11’14” 23 06 Jun 2007 16 Jan 2008 
AJ 33°43’34” -118°10’77” 20 06 Jun 2007 16 Jan 2008 
AK 33°41’34” -118°61’83” 20 04 Jun 2007 16 Jan 2008 
AL 33°38’14” -118°22’48” 20 04 Jun 2007 16 Jan 2008 
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Table 2. Thermistor moorings deployed in the 2000-2008 LACSD ocean monitoring program. 
 

[Note that thermistor mooring sites are paired with ADCP mooring sites. Hence, thermistor Site T1 is located next to ADCP 
Site A1, Site T2 next to Site A2, and so on. The thermistors are spaced every 3 m on each mooring and measure the water 
temperature every 15 minutes. The planned depths of the thermistors are centered in the middle of the companion bin of the 
adjacent ADCP. The start date denotes the earliest time the mooring was deployed. The stop time denotes the last time it was 
recovered. Note there can be significant gaps in the actual data sets from individual thermistors] 
 

 
Site 

 
Latitude 

 
Longitude 

 
Depth 

 
Data Start Date 

 
Data End Date 

 
T1 33°45’55” -118°27’00” 2 to 65 20 Nov 2000 21 May 2007 
T2 33°44’58” -118°25.58” 2 to 65 03 Nov 2000 24 Oct 2006 
T3 33°43.59” -118°22’15” 2 to 65 20 Nov 2000 22 Jun 2007 
T4 33°43’24” -118°22’12” 2 to 35 28 Nov 2000 03 Aug 2004 
T5 33°42’46” -118°20’13” 2 to 65 01 Nov 2000 23 Apr 2008 
T6 33°40’11” -118°18’58” 2 to 65 28 Nov 2000 14 Jan 2008 
T7 33°41’28” -118°18’32” 2 to 35 21 Nov 2000 21 Apr 2008 
T8 33°38’32” -118°16’41” 2 to 65 01 Nov 2000 26 Jan 2006 
T9 33°40’59” -118°16’56” 2 to 35 04 Dec 2000 22 May 2007 
TC 33°35’58” -118°85’29” 2 to 65 29 Aug 2002 21 Apr 2008 
TE 33°36’36” -118°16’77” 8 to 89 03 Aug 2004 18 Jan 2008 
TG 33°36’13” -118°15’25” 2 to 65 26 Jan 2006 18 Jan 2008 

 

LACSD Data Files and Processing Methods 
All LACSD data sets received by the USGS were initially edited and reviewed for quality by 

LACSD (Steele, 2009), then sent to the USGS. Each ADCP outputs Sontek proprietary binary files 
when the ADCP current bins are recovered; the raw data files were examined in the SonTek VIEWADP 
software, where the current components, signal amplitude and other information were reviewed. To 
build final processed data files, the VIEWADP “Data Export”, “All” function was used to produce 
approximately 20 separate output ASCII files from each ADCP file. No rotation correction was applied 
to the current components either within the ADCP, or during the ASCII output from the Sontek software 
(however, a magnetic to true north correction was applied to final files).  

The data was given to the USGS as ASCII .csv (Comma Separated Variable) files, with a single 
.csv format file for each mooring site, containing all data for that mooring since the beginning of the 
study. The USGS reviewed the data files for quality, trimmed the beginning and end of each file to 
remove times when the sites no longer had data, corrected the timestamp from Pacific Standard Time 
(PST) to Greenwich Mean Time (GMT), and then converted the files to USGS netCDF format (Xu and 
others, 2002). The netCDF files contain self-describing metadata such as start/stop dates, measurement 
depths, and water depth. A full description of the netCDF format is given in Montgomery and others 
(2008). 

Appendix A shows the Matlab scripts used to process the data. 
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ADCP Data Files 
The files include all useful current-velocity data collected at the individual sites for the entire 

LACSD field program (table 1). Each file contains current velocities for each bin and ancillary data 
relevant to the individual data sets, such as the depth of the center of each current bin. Since the time 
base was not explicitly included in the LACSD data file, a time base with a 15-minute sampling interval 
was created when the data files were converted to the netCDF format. 

The ADCPs monitored the east/west and north/south components of current velocity from 
approximately 3 meters above bed (mab) to within 1-5 m below the Mean Lower Low water (MLLW) 
level. All measurement bins were 3 m wide, except for data from instruments deployed at the nearshore 
Sites AH-AL where bins were 1.5 m wide. Current velocities were recorded every 15 minutes for three 
minutes. The result of this active sampling was averaged and recorded to represent the corresponding 
15-minute time period. This sampling protocol was selected to assure that under normal conditions the 
error of the measured current speed in all bins would be less than 1 cm/sec. At Sites AH-AL, the active 
pinging lasted 5 out of 15 minutes. This setup resulted in an instrument precision of better than 1 cm/sec 
for each current measurement.  

The current bins are sequentially numbered from the bin closest to the seabed to the bin nearest 
the surface. Hence, bin 1 is nearest the seabed at all sites. Note that currents in the very-near-surface 
bins (that is, within 5 m of MLLW) may contain instrument errors because the velocities measured are 
located nearer to the surface than the manufacturer recommends (that is, within 10 percent of the water-
column height, a number that changes with tidal stage). A judgment on the quality of the data in the 
near-surface bins is left to the discretion of the user.  

The resultant netCDF current data sets were checked for obvious translation errors, then 
assigned a USGS filename. For each station, the netCDF file contains at least the following: 

 
• Time of each measurement (GMT) 
• Center depth of each bin 
• East (cross-shore) current velocity in each bin  
• North (alongshore) current velocity in each bin 
• Signal amplitude of each bin 
• Signal-to-noise ratio (SNR) of each bin 
• Standard deviation of correlation (STDCOR) of each bin 

 

The signal amplitude is the averaged amplitude of the returned signal with time. 
The SNR is the amplitude of the returned signal over the ambient background noise with time. 
The STDCOR is the average standard deviation of each bin divided by the correlation of 

currents in the water column with time.  
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The last three data variables allow one to estimate the quality of the current data stored in each 
bin of the netCDF file. A “good” current measurement has (1) relatively high signal amplitude, (2) a 
relatively high SNR, and (3) a relatively small STDCOR. The standard deviation of these three variables 
should be relatively small. Hence, comparing these quantities for currents measured near the seabed and 
currents measured near the sea surface then: 

The signal amplitude decreases with distance from the seabed (increasing bin number). 
The SNR amplitude tends to decrease with distance from the seabed. 
The STDCOR amplitude tends to increase with distance from the seabed. 
The standard deviation of all three quantities tends to increase with distance from the seabed. 
As an example, these quantities were compared for currents measured nearest the seabed (bin 1), 

close to the seabed (bin 2), and nearest the water surface (bin 12) at Site AH (figs. 6 and 7; table 3). The 
data suggest that the near-surface current properties may be suspect; the near-surface bins have much 
larger variance for all quantities when compared to those measured at the two bins near the seabed.  

 

Table 3. Mean and standard deviation of the amplitude, signal-to-noise ratio, and standard deviation of the 
correlation for currents at LACSD Site AH. 

 
Bin/ 

Burst# 
Amplitude Signal to Ratio Standard Correlation 

Mean Standard 
Deviation 

Mean Standard 
Deviation 

Mean Standard 
Deviation 

 
1 137.5444  49.9647 3.7158 0.8645 0.0506 
2 130.1905  46.8013 3.7227 0.8320 0.0510 
3 123.0466 8.7542 43.7300 3.7501 0.8185 0.0503 
4 117.4691 8.6857 41.3305 3.7178 0.8179 0.0483 
5 112.7950 8.6032 39.3185 3.6814 0.8234 0.0466 
6 108.7209 8.6746 37.5648 3.7114 0.8312 0.0458 
7 105.0323 8.8803 35.9798 3.7971 0.8405 0.0464 
8 101.5392 9.1417 34.4791 3.9080 0.8517 0.0478 
9 98.3053 9.4160 33.0892 4.0233 0.8650 0.0525 

10 95.7702 9.7731 32.0003 4.1722 0.8877 0.0629 
11 97.9570 10.8801 32.9413 4.6410 0.9335 0.0860 
12 107.0725 17.1418 36.8615 7.3338 1.0261 0.1504 
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Figure 6. Time series of the amplitude, signal-to-noise ratio (SNR), and the standard deviation of the correlation 
(STDCOR) for currents measured just above the seabed (bins 1 and 2) at Site AH. 
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Figure 7. Time series of the amplitude, signal-to-noise ratio (SNR), and the standard deviation of the correlation 
(STDCOR) for currents measured just above the seabed (bin 1) and just below the sea surface (bin 12) at Site AH. 
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The times when good data exist in the original files from LACSD is depicted in figure 8. Note 
that these data records have many small temporal gaps caused by deployment and recovery operations. 
The longer gaps found in most records in 2004 were caused by instrument malfunctions. There are 
additional small gaps in some data records that are not depicted in this figure.  

In a subsequent processing step, short gaps in the original data sets were bridged (fig. 9). Gaps 
of less than 4 points (1 hour) were filled using a linear interpolation scheme. Gaps up to 48 points (12 
hours) were filled with a data set created using the spectral characteristics of the data on both sides of 
the gap (Anderson, 1974). Larger temporal gaps were not filled. Bridged points in the NetCDF files are 
flagged with a value of 1; non-bridged points have a flag value of 0. Note that most of the temporal gaps 
caused by deployment/recovery operations have been filled in the bridged files. Hence, the bridged 
current records are much more continuous. The large temporal gap in 2004 is still present in most 
current records. The filename for an original ADCP record is ”LA00station_name.nc”. For a bridged 
file, the filename is “LA00station_namebr.nc”. Hence, the bridged filename at Site A7 is LA00A7br.nc.  

 

Figure 8. Timelines for the original current data the 21 LACSD sites (open circles denote short time periods when 
the data do not exist, usually because instruments were recovered and redeployed. The filled red ovals represent 
longer temporal gaps in individual records). 
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Figure 9. Timelines for the current LACSD data set with small gaps filled during the USGS processing procedures. 
The small temporal gaps that still exist in individual records are denoted by small open circles. Filled ovals denote 
the larger gaps. 

For convenience, a third data set was created from selected bridged current records. This more 
continuous data set has been clipped to cover the time that the USGS moorings were deployed (March 
to July 2004 and Dec 2007 to April 2008). The naming convention for these data sets is 
“LA00station_namesubsetbrTIME.nc”. Hence, the first short data set at Site A5 is 
LA00A5subsetbr2004.nc. 

Figures 10 to 15 depict the characteristics of the hourly and subtidal (that is, currents with 
periods shorter than 33 hours removed from the record) current fields at selected sites. 
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Figure 10. Time series of amplitude of the along-shelf (top panel) and cross-shelf (bottom panel) currents 
measured just above the seabed (bin 1), close to the seabed (bin 10), and just below the sea surface (bin 19) at 
Site A6 (65 m).  
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Figure 11. Vector plots of along- and cross-shelf subtidal currents measured just above the seabed (bin 1), close to 
the seabed (bin 10), and just below the sea-surface (bin 19) at Site A6 (65 m).  



19 
 

 

Figure 12. Time series of amplitude of the along-shelf (top panel) and cross-shelf (bottom panel) currents 
measured just above the seabed (bin 1), close to the seabed (bin 5), and just below the sea-surface (bin 9) at Site 
A7 (35 m).  
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Figure 13. Vector plots of along- and cross-shelf subtidal currents measured just above the seabed (bin 1), close to 
the seabed (bin 5), and just below the sea surface (bin 9) at Site A7 (35 m).  
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Figure 14. Time series of amplitude of the along-shelf (top panel) and cross-shelf (bottom panel) currents 
measured just above the seabed (bin 1), close to the seabed (bin 6), and just below the sea-surface (bin 11) at Site 
AH (20 m).  
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Figure 15. Vector plots of along- and cross-shelf subtidal currents measured just above the seabed (bin 1), close to 
the seabed (bin 6), and just below the sea-surface (bin 11) at Site AH (20 m). 
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Thermistor Data Files 
Thermistor moorings were deployed next to most of the ADCP moorings located on the Palos 

Verdes shelf and a few of the ADCP moorings within San Pedro Bay (table 2). On each of the 
moorings, Aquatec, Ltd., temperature loggers were attached in 3-m intervals from the seafloor to 2 m 
from the water surface. The temperature sensors were located at the center of each current bin at the 
adjacent ADCP. Temperature measurements were at 15-minute intervals, with an accuracy of better 
than 0.1 C°. Nominal accuracy for temperature data (and the original equipment specification) was 0.1 
C°. Final temperature logger data were organized into single .csv format files for each mooring, 
containing all the data for that mooring from the beginning of the study. 

No changes were made to the temperature records received from LACSD. Because many 
temperature records had significant temporal gaps, especially at depths near the surface, the temperature 
records were not bridged. All temperature data records for each mooring site were put into a single 
netCDF data file, and ordered by depth. Column 1 in the netCDF files stores the deepest temperature 
record, similar to the structure used for the ADCP current record file. The shallowest temperature record 
is stored in the column of the netCDF file with the largest number. The depth of each sensor is also 
stored in that file.  

The temperature data filename convention has the format “station_namePV.nc”. For example, 
thermistor mooring Site T2 has the filename t2PV.nc.  

Appendix B shows temperature plots (figs. B1-B12) for thermistor sites T1 through T9 at sites 
A1 through A9, and thermistor TC at site AC, TE at site AE, and TG at site AG. 
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Appendix A. Matlab Scripts Used to Process Data 
 

Figure A1. The cdl template used by netCDF operators to define a new netCDF file. 

netcdf 7612bt-a { 
dimensions: 
    time = UNLIMITED ; // (19615 currently) 
    depth = xxdepthxx ; 
    lon = 1 ; 
    lat = 1 ; 
variables: 
    int time(time) ; 
        time:FORTRAN_format = "F10.2" ; 
        time:units = "True Julian Day" ; 
        time:type = "EVEN" ; 
        time:epic_code = 624 ; 
    int time2(time) ; 
        time2:FORTRAN_format = "F10.2" ; 
        time2:units = "msec since 0:00 GMT" ; 
        time2:type = "EVEN" ; 
        time2:epic_code = 624 ; 
    float depth(depth) ; 
        depth:FORTRAN_format = "F10.2" ; 
        depth:units = "m" ; 
        depth:type = "EVEN" ; 
        depth:epic_code = 3 ; 
        depth:long_name = "DEPTH (m)" ; 
4 
    float lon(lon) ; 
        lon:FORTRAN_format = "f10.4" ; 
        lon:units = "degree_east" ; 
        lon:type = "EVEN" ; 
        lon:epic_code = 502 ; 
        lon:name = "LON" ; 
        lon:long_name = "LONGITUDE" ; 
        lon:generic_name = "lon" ; 
    float lat(lat) ; 
        lat:FORTRAN_format = "F10.2" ; 
        lat:units = "degree_north" ; 
        lat:type = "EVEN" ; 
        lat:epic_code = 500 ; 
        lat:name = "LAT" ; 
        lat:long_name = "LATITUDE" ; 
        lat:generic_name = "lat" ; 
       float T_28(time, depth, lat, lon) ; 
                T_28:name = "T" ; 
                T_28:long_name = "TEMPERATURE (C)          " ; 
                T_28:generic_name = "temp" ; 
                T_28:FORTRAN_format = "f10.2" ; 
                T_28:units = "C" ; 
                T_28:sensor_type = "Aquatec thermistor string" ; 
                T_28:epic_code = 28 ; 
                T_28:minimum = 10.271f ; 
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                T_28:maximum = 15.163f ; 
                T_28:valid_range = 0.f, 50.f ; 
                T_28:_FillValue = 1.e+35f ; 
  
// global attributes: 
        :CREATION_DATE = "15-Feb-2005 15:10:54" ; 
        :MOORING = "LA00A5" ; 
        :INST_TYPE = "Aquatec thermistor string" ; 
        :history = "ASCII files sent to USGS April, 2007. Converted to netcdf using 
n_rdlacsdt.m and n_wrtnct.m" ; 
        :DATA_TYPE = " " ; 
        :DATA_SUBTYPE = "MOORED" ; 
        :DATA_ORIGIN = "Los Angeles County Sanitation Districts" ; 
        :COORD_SYSTEM = "GEOGRAPHIC" ; 
        :WATER_MASS = "?" ; 
        :POS_CONST = 0 ; 
        :DEPTH_CONST = 0 ; 
        :WATER_DEPTH = 32.7271690368652 ; 
        :DRIFTER = 0 ; 
        :VAR_FILL = 1.00000004091848e+35 ; 
        :EXPERIMENT = "LACSD Palos Verdes" ; 
        :PROJECT = "LACSD" ; 
        :DESCRIPT = "A5 Temperature" ; 
        :longitude = -70.7808 ; 
        :latitude = 42.3786 ; 
        :DATA_CMNT = "metadata from ascii headers" ; 
        :FILL_FLAG = 1 ; 
        :COMPOSITE = 1 ; 
        :VAR_DESC = "t" ; 
        :DELTA_T = "900" ; 
        :start_time = "22-Sep-2004 15:12:30" ; 
        :stop_time = "15-Nov-2004 13:42:30" ; 
        :magnetic_variation = 13.6 ; 
} 
 

Figure A2. The Matlab processing script to read in the LACSD current meter data in the format provided to USGS 
by LACSD, and generate a matlab data file. 

function  
 
n_rdlacsd(path_sta) 
% N_RDLACSD - Read LACSD ACDP ASCII files 
%   expects the names to end in 305 
%   takes one argument- the root name of the files to process 
%      n_rdlacsd('LA00A5'); 
%   outputs a root_name.mat file with the data and some header information 
%   called by do_cvt_lacsd.m 
  
% Time corrected by CRS 5/9/2007 
  
%% Build file list 
% the depth of the data is the two chars before the .305 in the filename 
% and the depths aren't the same for each adcp, so compute them 
  
indexofslash = regexp(path_sta, '/'); 
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 if ~isempty(indexofslash) 
   dir=path_sta(1:indexofslash); 
   sta=path_sta(indexofslash+1:end); 
 end 
  
  
[fnames]=ls ([dir sta '*305']); 
  if ispc       % reformat to look like unix (a single row vector) 
    [p,q]=size(fnames); 
    fnames(:,q+1)=' ';  % insert a space after each name 
    fnames=fnames'; 
    fnames=fnames(:)'; 
  end 
  
%lcs=strfind(fnames,'.')'; 
lcs=strfind(fnames,'F.')'; 
%There are now filenames with 2 '.' in them 
%for i=1:length(fnames) 
%  lcs(i)=max(findstr(fnames(i),'.')); 
%end 
  
for ik=1:length(lcs); 
   %for 2006 data 
   %nbr=fnames(lcs(ik)-2:lcs(ik)-1); 
   %for 2007 data 
   if fnames(16) == '.' 
     nbr=fnames(lcs(ik)-5:lcs(ik)-1); 
   else 
     nbr=fnames(lcs(ik)-2:lcs(ik)-1);  
   end 
   h(ik)=str2num(nbr); 
end 
% have to sort the depths since ls returns a list that's out of order 
% and by ADCP convention, first depth is deepest, sort large to small 
h=sort(h,'descend'); 
  
% h = [5:3:62]'; 
nh = length(h); 
for i=1:length(h) 
   % Use below for 2006 data 
   %fn(i) = {[sta,sprintf('%02d',h(i)),'.305']};  
   % Use below for 2007 data 
   if fnames(16) == '.' 
       fn(i) = {[path_sta,sprintf('%05.2f',h(i)),'F.305']}; 
   else 
       fn(i) = {[path_sta,sprintf('%02d',h(i)),'F.305']}; 
   end 
end 
%  here fn and h are sorted deepest to surface, so the matrix is created in 
%  the desired order 
  
%% Read one file for dimensions 
fid = fopen(fn{1}); 
intext = textscan(fid,'%s',62,'delimiter','\n'); 
C = textscan(fid,'%f %f %f %f %f %f'); 
fclose(fid); 
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%extract some stuff from the header 
% delpoyment position 
l1=char(intext{1}(1)); 
lt=str2num(l1(15:20)); 
ln=str2num(l1(22:28)); 
dlat=floor(lt/10000) + (mod(lt/10000,floor(lt/10000))*100)/60; 
dlon=-(floor(ln/10000) + (mod(ln/10000,floor(ln/10000))*100)/60); 
   wdep=(str2num(l1(32:34))); 
  
% config params - all saved as characters 
if strcmp(sta,'LA00AH') || strcmp(sta,'LA00AI') || strcmp(sta,'LA00AJ') ... 
    || strcmp(sta,'LA00AK') || strcmp(sta,'LA00AL') 
  lns=[14:1:27 42 43 46 47 50 51 62]; 
else     
  lns=[14:1:27 43 44 47 48 51 52 62]; 
end 
   
for ik = lns 
   lx=char(intext{1}(ik)); 
   dshidx=find(lx=='-',1,'first'); 
   arindx=find(lx == '>',1,'first'); 
   if strcmp(sta,'LA00AE') 
      stidx=1; 
   else 
      stidx=6; 
   end 
  
   if ik < 62 
      vname= lx(stidx:dshidx-1); 
   else 
      vname= lx(stidx:dshidx-7);  % doesn't like the / 
   end 
  
   vval=lx(arindx+1:end); 
   if (ischar(vname)) 
      blnk=strfind(vname,' '); 
      vname(blnk)=[]; 
   end 
   eval([vname '=''' vval ''';']) 
end 
  
  
% t is time, u is east, v is north, a is signal amplitude 
% s is signal to noise ratio and c is std/correlation 
nr = length(C{1,1}); 
t = zeros(nr,nh); 
t(:,1) = C{1,1}; 
u = zeros(nr,nh); 
u(:,1) = C{1,2}; 
v = zeros(nr,nh); 
v(:,1) = C{1,3}; 
a = zeros(nr,nh); 
   a(:,1) = C{1,4}; 
s = zeros(nr,nh); 
s(:,1) = C{1,5}; 
c = zeros(nr,nh); 
c(:,1) = C{1,6}; 
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clear C; 
  
%% Read the rest 
for i=2:length(h) 
   fid = fopen(fn{i}); 
   intext = textscan(fid,'%s',62,'delimiter','\n'); 
   C = textscan(fid,'%f %f %f %f %f %f'); 
   fclose(fid); 
  
   nr = length(C{1,1}); 
   t(:,i) = C{1,1}; 
   u(:,i) = C{1,2}; 
   v(:,i) = C{1,3}; 
   a(:,i) = C{1,4}; 
   s(:,i) = C{1,5}; 
   c(:,i) = C{1,6}; 
   clear C; 
end 
  
% This should probably occur after the time is converted to Julian % CRS 
% make time even 15 min increments 
m15=15/(24*60);  %minutes/day 
mins=mod(t(1),floor(t(1))); 
strt_mins=round(mins/m15); 
mins=mod(t(end),floor(t(end))); 
end_mins=round(mins/m15); 
tnew=[floor(t(1))+strt_mins*m15:m15:floor(t(end))+end_mins*m15]'; 
  
% LACSD time is PST, starting at Jan. 1 2000.   
% From PVSF2006.pdf, page 14 time word (julian day) 
%   325.521 == Nov. 20, 2000 at 12:30PM PST 
%   719.354 == Dec 19, 2001 at 0830 PST 
%  we validated this code based on these known conversions,  
%  then converted to GMT  
  
% starts with 1/1/2000 as day 0 and corrects for GMT. 
  jd = julian(1999,12,31,0)+tnew(:)+(8/24);  
fprintf(1,'First time (GMT) is: \n') 
gregorian(jd(1)) 
  fprintf(1,'Last time (GMT)is: \n') 
gregorian(jd(end)) 
time = fix(jd-2440000); 
time2 = 1000*24*3600*rem(jd-time,1); 
  
% Fix incorrect Deployment Start Date in 2007 header  
DeploymentStartDate = [datestr(gregorian(time(1)+2440000), 'yyyy/mm/dd HH:MM:SS') ' 
GMT']; 
  
clear t tnew 
clear lcs nbr fnames ik nh nf intext C l1 lt ln lns lx stidx 
clear dsnidx arindx vname vval blnk m15 mins strt_min end_min 
  
%% replace LACSD missing values with 1e35 
u(find(u<-900))=1e35; 
v(find(v<-900))=1e35; 
a(find(a<-900))=1e35; 
s(find(s<-900))=1e35; 
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c(find(c<-900))=1e35; 
  
  
% find first and last good record and trim the data 
  sti=find(u(:,1)~=1e35,1,'first'); 
  eni=find(u(:,1)~=1e35,1,'last'); 
  nt=eni-sti+1; 
  ltime=length(time); 
  time(1:nt)=time(sti:eni); 
  time(nt+1:ltime)=[];  % remove 1e35's at end of data file 
  time2(1:nt)=time2(sti:eni); 
  time2(nt+1:ltime)=[]; 
  jd(1:nt)=jd(sti:eni); 
  jd(nt+1:ltime)=[]; 
  u(1:nt,:)=u(sti:eni,:); 
  u(nt+1:ltime,:)=[]; 
  v(1:nt,:)=v(sti:eni,:); 
  v(nt+1:ltime,:)=[]; 
  a(1:nt,:)=a(sti:eni,:); 
  a(nt+1:ltime,:)=[]; 
  s(1:nt,:)=s(sti:eni,:); 
  s(nt+1:ltime,:)=[]; 
  c(1:nt,:)=c(sti:eni,:); 
  c(nt+1:ltime,:)=[]; 
  
%% Save data 
  
eval(['save ',path_sta,'.mat']) 
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Figure A3.  The Matlab processing script to scan the LACSD current meter data for obviously erroneous data, fill in 
the points with flag values, and write the netCDF file. 

 
function n_wrtncflagdetrend(path_stn) 
% fill the netcdf container defined by LAtmpl.cdl with data from a .mat 
% file created by n_rdlacsd(sta) 
%  outputs stn.nc file with "bad" data flagged and relatively correct  
%  metadata based on params 
%  in the ascii file header 
%  called by do_cvt_lacsd.m 
  
  
%%% START USGS BOILERPLATE -------------%% 
% This program was written to modify a netCDF file in some way. 
% It is self documenting- there is currently no other publication  
% describing the use of this software. 
% 
% Program written in Matlab v7.4,0.287 (R2007a) 
% Program ran on PC with Windows XP Professional OS. 
% The software requires the netcdf toolbox and mexnc, both available 
% from SourceForge (http://www.sourceforge.net) 
% 
% "Although this program has been used by the USGS, no warranty,  
% expressed or implied, is made by the USGS or the United States  
% Government as to the accuracy and functioning of the program  
% and related program material nor shall the fact of distribution  
% constitute any such warranty, and no responsibility is assumed  
% by the USGS in connection therewith." 
%%% END USGS BOILERPLATE -------------- 
  
 indexofslash = regexp(path_stn, '/'); 
 if ~isempty(indexofslash) 
   dir=path_stn(1:indexofslash); 
    stn=path_stn(indexofslash+1:end); 
 end 
  
    % ofile = [ filebase '.cdf'] 
    ofile = [ path_stn 'd.nc'] 
 
    cmd=[ 'load ' path_stn '.mat'] 
  
  %% Load the data file 
    eval(cmd) 
  
    ndepth = length(h); %Depths of the bin. 
  
    fnin='LAtmplFlag.cdl' 
    fnout=[path_stn 'Flagd.cdl']; 
    txtin='xxdepthxx'; 
    txtout=int2str(ndepth); 
    % you have to have a number in the .cdl for dimensioning the .cdf file 
    % this line substitutes the actual number of bins for xxdepthxx 
    reptxt( fnin, txtin, fnout, txtout ); 
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 % this creates the empty .cdf file structure 
    cmd = sprintf('!ncgen -o %s %s',ofile,fnout) 
    eval(cmd) 
     
%now open the cdf file you just created 
 ncw = netcdf(ofile,'w'); 
  
 %now find the max and min, removing the 1e35's first 
    umin = min(u); 
     idx=find(u==1e35); 
      tmp=u; 
      tmp(idx)=NaN; 
      umax = max(tmp); 
    vmin = min(v); 
     idx=find(v==1e35); 
      tmp=v; 
      tmp(idx)=NaN; 
       vmax = max(tmp); 
    amin = min(a);           %n_rdlacsd stores amplitude as 'a' 
     idx=find(a==1e35); 
      tmp=a; 
       tmp(idx)=NaN; 
       amax = max(tmp); 
    snrmin = min(s);          %n_rdlacsd stores signal to noise ratio as 's' 
     idx=find(s==1e35); 
      tmp=s; 
      tmp(idx)=NaN; 
     snrmax = max(tmp); 
    stdcormin = min(c);       %n_rdlacsd stores std/corr as 'c' 
     idx=find(c==1e35); 
      tmp=c; 
      tmp(idx)=NaN; 
       stdcormax = max(tmp); 
        
% To calculate bin distance (distance from transducer to middle of each bin), use 
CellSize and BlankDistance 
  cellsize=str2num(CellSize(1:4)); 
  blankdistance=str2num(BlankDistance(1:4)); 
  bindist=cellsize*(1:ndepth)-0.5*cellsize+blankdistance; 
  bindist_min = min(bindist); 
  bindist_max = max(bindist); 
  
  
 % Replace NaNs (is this really needed?) 
 %   if auto_nan was inadvertantly on when the .mat file was made, yes 
    u(isnan(u))=1.e35; 
    v(isnan(v))=1.e35; 
    a(isnan(a))=1.e35; 
     
  [fill_indx, fill_indy] = find(u>1000);           
  
 %find first and last good record 
    sti=find(u(:,1)~=1e35,1,'first'); 
    eni=find(u(:,1)~=1e35,1,'last'); 
 % you do need the 2440000 to get matlab to print the date right 
    st_dt=datestr(gregorian((time(sti)+2440000 + time2(sti)/86400000))); 
    en_dt=datestr(gregorian((time(eni)+2440000 + time2(eni)/86400000))); 
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 % Find spikes in speed and flag them    
    jdadv = time + (time2/86400000);depthadv = h; 
    dtA = (jdadv(2)-jdadv(1))*24; 
    u(u>1000)=NaN;v(v>1000)=NaN; 
    Ubr = cmgbridge(u,1/dtA,12/dtA,10000);Vbr = cmgbridge(v,1/dtA,12/dtA,10000); 
    spd = sqrt(Ubr.^2 + Vbr.^2); 
    %ind = find(jdadv>=sti&jdadv<=eni); 
    spd = spd(sti:eni,:);  
    jdadv = jdadv(sti:eni); 
 
   %[N,M] = size(Ubr); 
    [N,M] = size(spd); 
     
    length_run_mean = 13; 
    STD_limit = 3.75; 
    % Use values below for testing, less bins to process (for skip = 2 skip every 
other bin), M = 10 only does the first 10 bins 
    skip = 1; 
    %M = 10; 
 

 



Figure B1. Temperature plots from thermistor T1 at Site A1.
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Figure B2. Temperature plots from thermistor T2 at Site A2.
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Figure B3. Temperature plots from thermistor T3 at Site A3.
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Figure B4. Temperature plots from thermistor T4 at Site A4.
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Figure B5. Temperature plots from thermistor T5 at Site A5.
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Figure B6. Temperature plots from thermistor T6 at Site A6.
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Figure B7. Temperature plots from thermistor T7 at Site A7.
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Figure B8. Temperature plots from thermistor T8 at Site A8.
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Figure B9. Temperature plots from thermistor T9 at Site A9.
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Figure B10. Temperature plots from thermistor TC at Site AC.
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Figure B11. Temperature plots from thermistor TE at Site AE.
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Figure B12. Temperature plots from thermistor TG at Site AG.
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