ACT Technology Evaluation
I reversed the wrong figure.  Put figure 4 back the way it was and reverse figure 3.

Change all TSS to PM in all figures.
Remove the . in ./ in the figures.
Put all 249 points on figure 4.

Use only the 95 points in figure 3.

Complete review of bad data.

Complete editing of paper.

Need to compute the following:

Std(TSS)/.mean(TSS) then do a histogram.

bb1 = wetlabs

bb2 = aquatec

sb1 = ysi

sb2 = mcvan

sb3 = insitu

c = limited to 4hours after periodic cleaning

Confidence used is confidence (3*std(rho)).

Need to get slope and uncertainty of slope in beam attenuation for paper.
Double check the one outlier.  Pattern of TSS and bac does not follow through here.

See AllpartSEENSORdata_10may2007(KG)_good.xls for data removed from runs (and why) and charts on mlml outliers (sheet mlml)  New figures, below.
Check use of bad data not good for MI (appears backwards) DONE  – then check other sites – DONE
Subtract prevalue number from all insitu numbers to remove negative numbers, it’s different for each site DONE
See if we can go longer than 5 days 
Need to run histograms DONE  
plot_bac.m (renamed from plot_bac_new.m) is the file for plotting correlations (rho comes from here and is written to rho.xls – need to change several statements as you go).  Data for plot_bac.m file to load come from genXLSData_good.m
where the one outlier was removed (pink cells on the mlml sheet).  To remove Hawaii data, undo the comments in plot_bac at ~ line 78-89.
plot_positions.m plots site locations

wetlabs is back

insitu is side

See rho.xls for table (made by running plot_bac.m, bottom script which writes to rho.xls the mean rho, the confidence (3*std(rho)), which two methods were used (tss vs. bac, tss vs. wetlabs, tss vs. insitu), and the number of points)
Run: plot_bac.m

All sites, good data, first 5 days

TSS vs. bac, wetlabs, or insitu

Number of points: 41

bac: 0.84±0.02

wetlabs: 0.94±0.02

insitu: 0.93±0.02
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All sites, good data, first 10 days

TSS vs. bac, wetlabs, or insitu
Number of points: 60
bac: 0.89±0.02
wetlabs: 0.96±0.01

insitu: 0.95±0.01
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All sites, good data, first 20 days

TSS vs. bac, wetlabs, or insitu:

Number of points: 78
bac: 0.86±0.01
wetlabs: 0.93±0.09
insitu: 0.93±0.07
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All sites, good data, all days

TSS vs. bac, wetlabs, or insitu:

Number of points: 96
bac: 0.85±0.09
wetlabs: 0.92±0.09
insitu: 0.92±0.06
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All sites, good data, all days, no outliers

TSS vs. bac, wetlabs, or insitu:

Number of points: 95

bac: 0.86±0.09
wetlabs: 0.93±0.08
insitu: 0.92±0.06
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Outliers removed are highlighted pink in AllpartSEENSORdata_10may2007(KG)_good.xls on the mlml_readin sheet.  Problem may be with the TSS (it was the same date for both wetlabs and BAC), although insitu did not have a problem with it.
No Hawaii:
Good data, all days

TSS vs. bac, wetlabs, or insitu:

Number of points: 85

bac: 0.97±0.0

wetlabs: 0.98±0.0
insitu: 0.99±0.01
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	TSS, BAC, plus:
	1st 5 Days
	All Data

	wetlabs, ysi:
	26
	86

	wetlabs, insitu:
	36
	100

	wetlabs, mcvan:
	31
	41

	
	
	

	aqua, ysi:
	27
	47

	aqua, insitu:
	19
	39

	aqua, mcvan:
	27
	35
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Draw an ellipsoid around biofouled data.  HI data do not need an ellipse as they’re all bad.

Change symbols on figures to type, not color.

Start of paper, taken mostly from the ACT papers:

Comparison of IOPs in Estimating Total Suspended Matter in Coastal Waters

Introduction

Instrument performance verification is necessary so that effective existing technologies can be recognized and promising new technologies can be made available to support coastal science, resource management, and ocean observing systems.  To this end, the NOAA-funded Alliance for Coastal Technologies (ACT) evaluates sensors and sensor platforms for use in coastal environments in an effort to provide technology users with an independent and credible assessment of instrument performance under diverse environmental conditions (ACT, 2007).

In 2006, ACT evaluated the performance characteristics of five commercial-ready, in situ turbidity sensors at seven test sites located throughout North America (Fig. 1).   Turbidity is commonly used to describe water clarity based on a gross assessment of the amount of suspended material in the water column.  There are numerous methods for quantifying turbidity, including light attenuation, surface and side scatter, laser diffraction, and acoustic back-scatter.  However, differences in the methods of measurement and their responses to varying types of suspended material have made such measurements difficult to perform in a consistent and standardized way.  In this study, we compare data sets obtained from each of the five turbidity sensors and one transmissometer to determine if any one method is better for estimating total suspended matter in coastal waters. 

Methods

The ACT data set was derived from moored applications at seven test sites representing a range of environmental conditions including a tropical coral reef, a high turbidity estuary, open ocean, and a freshwater lake.  The test sites were situated on fixed piers (Chesapeake Bay [Solomons, MD], Winans Lake [Ann Arbor, MI], and the Damariscotta River Estuary - Gulf of Maine [Walpole, ME]), floating docks (Moss Landing Harbor [Moss Landing, CA] and the western shore of Skidaway Island [Skidaway, GA], the Kaneohe Bay Barrier Reef (Kaneohe Bay, HA), and a piling structure located offshore of Tampa Bay (St. Petersburg, FL).  The sensors selected for the ACT evaluation consisted of five commonly-used back and side-scattering optical turbidity probes: WET Lab’s ECO-BB-SB Turbidity Probe, Aquatec’s AQUAlogger 210TY Turbidity Probe, the In-Situ Troll 9500 Turbidity Probe, the McVan Analite NEP395 Turbidity Probe, and the YSI 6600 EDS Sonde and 6136 Turbidity Sensor. Ancillary sensors – a CTD package, in situ fluorometer, and a transmissometer - collected data to fully characterize field conditions and provide insight on the correlation of environmental parameters and turbidity values. ACT personnel conducted all tests in accordance with training provided by the sensor manufacturers. [It seems to me we should identify the instruments and methods, but not distinguish which is which in the data interpretation section.]

The turbidity probes were calibrated onsite and deployed side-by-side on a single, box-shaped rack at a fixed depth of 1m for continuous time periods ranging from four to eight weeks.  Each sensor recorded data in 15 minute intervals.  Photographs of each sensor and the entire instrument rack were taken just prior to deployment and immediately following recovery to provide a qualitative estimate of biofouling while growth substrates (glass and PVC plates) were used to assess biofouling rate.  Instrument drift was evaluated by placing each sensor in a container of turbidity blank (fixed, bubbled-free DI water) and then a second container of 5 NTU SDVB (as reference standards) before and after deployment.  

The fluorometer and transmissometer were connected to a datalogger and placed in the water at the same depth and as close as possible to the turbidity probes to collect ancillary data on relative fluorescence and beam-c 660, respectively.  Because these instruments are prone to biofouling, they were cleaned daily during the work week.  After cleaning, one in-air value was recorded to assure that the sensor was performing consistently throughout the test period.  These instruments recorded data at the same 15-minute intervals as the turbidity probes.

Each site was also tested for TSS and POC.  TSS samples were analyzed by site personnel.  POC samples were sent to the Marine Science Institute’s Analytical Laboratory at the University of California at Santa Barbara for chemical analysis.

... (how much more do we need to add here about the field work?) …

Data

bb1 = wetlabs

bb2 = aquatec

sb1 = ysi

sb2 = mcvan

sb3 = insitu

c = limited to 4hours after periodic cleaning

	Measurements
	TSS
	POC
	c
	bb1
	bb2
	sb1
	sb2
	sb3

	Collected
	455
	309
	251
	302
	396
	409
	376
	357

	Useable
	455
	309
	251
	249
	64
	310
	221
	196

	Five Days
	88
	74
	64
	61
	40
	68
	71
	67

	Useable CL All Data
	21
	
	21
	21
	21
	21
	21
	12

	Useable CL 1st 5 Days
	13
	
	13
	13
	13
	13
	13
	13

	Useable CL by method All Data
	100
	
	100
	100
	100
	100
	100
	100

	Useable CL by method 1st 5 Days*
	36
	
	36
	36
	36
	36
	36
	36


*TSS, BAC, and one of each method - best match up is wetlabs and insitu:

# Data Points:

	TSS, BAC, plus:
	1st 5 Days
	All Data

	wetlabs, ysi:
	26
	86

	wetlabs, insitu:
	36
	100

	wetlabs, mcvan:
	31
	41

	
	
	

	aqua, ysi:
	27
	47

	aqua, insitu:
	19
	39

	aqua, mcvan:
	27
	35


Example printouts from coor_act.m:

************************************************************

row 1: correlation with TSS

row 2: number of data points

row 3: minimum confidence interval

row 4: maximum confidence interval

bac4h     wetlabs   ysi          insitu      mcvan     aquatec

0.9646    0.9750    0.9757    0.9703    0.9502    0.9949

64.0000  61.0000  66.0000  67.0000  69.0000  38.0000

0.9422    0.9585    0.9605    0.9520    0.9205    0.9902

0.9784    0.9850    0.9851    0.9817    0.9689    0.9974

Above looks at correlation of TSS and various instruments (plus bac) for five days out from Day 1, all sites considered.  Number of points varies for each site and is match up of sample tests where both TSS and turbidity were measured.  (EX: TSS and wetlabs had 61 measurements where both TSS and turbidity were collected.)  Number of points checks out for wetlabs (in Excel).
************************************************************

row 1: correlation with TSS (same number of points)

row 2: number of data points

row 3: minimum confidence interval

row 4: maximum confidence interval

bac4h     wetlabs   ysi          insitu      mcvan     aquatec

0.7200    0.8148    0.5297    0.6460    0.7083    0.9949

38.0000  38.0000  38.0000  38.0000  38.0000  38.0000

0.5201    0.6695    0.2528    0.4112    0.5023    0.9902

0.8452    0.9000    0.7264    0.8004    0.8382    0.9974

Above looks at correlations of TSS and various instruments (plus bac) for five days out from Day 1 if we use the same number of match ups for each site (the minimum – 38, found for aquatic).

************************************************************

row 1: correlation with TSS without Hawaii

row 2: number of data points without Hawaii

row 3: minimum confidence interval without Hawaii

row 4: maximum confidence interval without Hawaii

bac4h     wetlabs   ysi          insitu      mcvan     aquatec

0.9742    0.9764    0.9817    0.9754    0.9561    0.9957

56.0000  48.0000  53.0000  54.0000  56.0000  35.0000

0.9562    0.9580    0.9684    0.9579    0.9259    0.9913

0.9849    0.9868    0.9895    0.9857    0.9741    0.9978

Above looks at correlations of TSS and various instruments for five days out from Day 1 if we remove Hawaii.

************************************************************

row 1: correlation with TSS - using allData

row 2: number of data points

row 3: minimum confidence interval

row 4: maximum confidence interval

bac4h     wetlabs   ysi          insitu      mcvan     aquatec

0.9906    0.9775    0.9689    0.9804    0.9739    0.9919

13.0000  13.0000  13.0000  13.0000  13.0000  13.0000

0.9678    0.9244    0.8965    0.9339    0.9128    0.9722

0.9973    0.9934    0.9909    0.9943    0.9924    0.9976
Above looks at correlations of TSS and various instruments for five days out from Day 1 if we use only data where all instruments (plus bac) had measurements (i.e., there were 13 measurements where TSS, bac, wetlabs, aquatic, insitu, mcvan, and ysi all recorded data).  10 of these points came from one site (MLML), the other 3 came from Hawaii.  MI could contribute 2 points if we put the two MI sites together, since MI had only wetlabs and insitu sensors and MI2 had only ysi, mcvan, and aquatic.  Number of points checks out (in Excel).
************************************************************

we_ys=find(isfinite(tss.*bac4h.*wetlabs.*ysi));

length(we_ys); % 26 (86 for all data, not just 5 days)

we_in=find(isfinite(tss.*bac4h.*wetlabs.*insitu));

length(we_in); % 36 (100 for all data)

we_mc=find(isfinite(tss.*bac4h.*wetlabs.*mcvan));

length(we_mc); % 31 (41 for all data)

aq_ys=find(isfinite(tss.*bac4h.*aqua.*ysi));

length(aq_ys); % 27 (47 for all data)

aq_in=find(isfinite(tss.*bac4h.*aqua.*insitu));

length(aq_in); % 19 (39 for all data)

aq_mc=find(isfinite(tss.*bac4h.*aqua.*mcvan));

length(aq_mc); % 27 (35 for all data)
% best match up is wetlabs/insitu
************************************************************

M files described below… plot_act.m is the file for running all the plots and the location map.
Rho and confidence intervals are in rho.xls, tables sheet

ppt presentation started: Presentation1.ppt
Instrument performance verification of turbidity sensors.
Turbidity: Describes water clarity and provides a gross assessment of light attenuation due to suspended material.  Usually not a direct measurement (of suspended material, living particles and nonliving organic material) but rather a measure of the effect of these materials on the optical properties of the water.  Ways to quantify turbidity include light attenuation, surface scatter, side scatter, laser diffraction, acoustic backscatter, etc.

Differences in methods of measurement and their individual responses to varying types of suspended material have made the measurement of turbidity difficult to perform in a consistent and standardized way.  Despite the limitations, a variety of in-situ instruments that provide some measure of turbidity are commonly used as a relative measure of water clarity.
The ACT Technology Evaluation examines individual sensor performance (five instruments) at six sites, focusing specifically on commonly used back and side scattering optical instruments that provide values for turbidity in NTU.

Stations are: MLML (CA), Skio (GA), Hawaii, CBL (Chesapeake Bay, MD), Maine (DMC), USF (FL), Michigan (Grand Traverse Bay), and Michigan2 (Winans Lake).

Biogeochemical Measurements:

· TSS (total suspended solids, aka SPM)

· POC (particulate organic carbon)

Optic Measurements:

· BAC (beam attenuation coefficient or beam c [660nm]) substitute beam c for bp in the Loisel paper figures
· Fluor (fluorometer, measures chl a)

Turbidity Sensors:

· McVan (Analite turbidity sensor). Measures sidescattering (infrared light in accordance with ISO 7027).

· Aquatec (AQUAlogger turbidity sensor).  Measures backscattering (880nm).
· WET Labs ECO-BBSB scattering meter (turbidity sensor). Measures backscattering at 117 degrees (660nm). The signal measured by this meter is less determined by the type and size of the materials in the water and is more directly correlated to the concentration of the materials.
· InSitu (Troll turbidity sensor). Measures sidescattering (860nm).

· YSI (Sonde turbidity sensor). Measures sidescattering (830-890nm).
Problem:

We are to compare different methods (backscattering [data provided by the Aqua and WET Labs sensors], sidescattering [data provided by the McVan, InSitu, and YSI instruments], and beam c [measured ancillary to the five turbidity instruments by a transmissometer] to see which method(s) best estimate SPM [data provided by chemical analysis in the field] and POC [data provided by offsite chemical analysis]. We are not to compare the different instruments.
Questions to Answer:

1.
Is there any technology that is significantly better to use for estimating SPM or POC?


Graph (color by location):

· Backscatter bb (2 sensors)

· Sidescattter b(90°) (3 sensors)

· Beam attenuation (1 sensor)

2.
If we use more than one technology simultaneously, can we:

· Improve the estimation of SPM and POC.
· Provide additional information regarding the composition of the particles (POC/SPM).

· If we have more than one technology available, do a multi-variant analysis: NOT DONE
TSS = a + B*b + C*bb
Where b = bean attenuation and bb can be backscattering or sidescattering

Maps to make (use first five days only on graphs):
· Site location.

· POC vs. b, bb, and BAC DONE
· TSS vs. b, bb, and BAC DONE
· b:BAC vs. POC:TSS (individually and all 3 on one). DONE
· bb:BAC vs. POC:TSS (individually and all 2 on one). DONE
Data:

genXLSData_5Days.m: reads in xls spreadsheet (ALLpartSENSORdata_10MAY2007(kg).XLS).  Saves actXLSData_5Days containing arrays cbl (50x15), Hawaii (71x15), maine (63x15), Michigan (59x13), michigan2 (52x12), mlml (80x15), skio (49x15), and usf (39x15).  Saves actXLSData_5Days.  Each array contains the following fields (cols):
  % count
  % year day (GMT)
  % TSS (mg/l)
  % SDn-1 (standard deviation of TSS)
  % POC (mg/l)
  % SDn-1 (standard deviation of POC)
  % BAC (beam attenuation coefficient, 1/m)
  % BAC4h (BAC the first 4h after daily cleaning of the lens (not done Saturday and Sunday)
  % Fluor (seapoint fluorometer, RFU)
  % Fluor4h (Fluor the first 4h after daily cleaning of the lense (not done Saturday and Sunday)
  % McVan (NTU)
  % Aquatec (FTU)
  % WetLabs (NTU)
  % InSitu (FNU)
  % YSI (NTU)
Also saved: one array of each parameter, above, for each site (cbl_date, cbl_insitu, cbl_tss, etc.)

genXLSData.m: all dates, with bad data removed.  Saves actXLSData.
genXLSData_All: all dates, including bad data.  Saves actXLSDataAll.
applyCal.m:  loads actXLSData_5Days, corrects BAC for water leaving radiance, puts all parameters from each site into individual arrays (tss, poc, bac4h, fluor, wetlabs, ysi, insistu, mcvan, aqua), and makes an index array (so we can remove sites from plots).  Saves actData_5Days.mat.  Calibration applied in plot files.
plot_act.m and plot_bac.m: loads actXLSData, actXLSData_5Days, or actXLSDataAll, regresses data and plots histograms, ratios, and location map.
corr_act.m: loads actData_5Days and calculates correlation coefficients and confidence intervals of tss (or POC) and bac, wetlabs, mcvan, aquatic, insitu, and ysi data (once for all datasets and once with Hawaii removed).  Saves actCoorData.
rankcorr_act.m:  Same as above except calculates the rank correlation coefficient and confidence intervals.  Saves actRankCoorData.
combcorr_act.m: Runs plots for correlation coefficient instrument combinations.

Loisel paper
b = scattering coefficient

bp = scattering coefficient by particles

bb = backscattering coefficient

bbp = backscattering coefficient by particles

bp and bbp combined may be used to characterize the bulk refractive index (n) of the particulate pool.  Direct measurements of n are not accessible yet.
The particulate backscattering ratio (bbp:bp) is used to describe the variability of n in ocean environments. The higher the proportion of small size particles, the higher bbp:bp.  Retrieved values of n from bbp:bp are in good agreement with expectation: low n values were found in phytoplankton-dominated waters and high n values were observed in mineral particles-dominated waters.
Therefore, if we can get n (from the bbp:bp ratio), we can estimate phytoplankton concentration.

n = 1+1.67(bbp/bp)0.582      There are others…

This paper examines the variability of bp, bbp, and bbp:bp during a bloom (so bbp:bp should be high, n will be low).

Used a CTD profiler (Sea-Bird) and an optical package (WET Labs) consisting of a chl fluorometer, a beam transmissometer (λ=650nm), and two ECO-VSF (λ=532 and 650 nm) deployed to 2-3m above the bottom.  In June 2004, also used an ac-9 and a Hydroscat-6 simultaneously with the optical package to allow the intercomparison of attenuation and backscattering measurements.
bp is calculated from the particle attenuation coefficient (cp) (equation given):

bp(650) = 0.9755 cp(650) – 0.0309 (r2 ​​– 0.999)

Intercomparison of Optical Measurement Performed with Different Instruments

Figure 3:
bbp ECO-VSF vs. bbp from the Hydroscat-6
bp beam transmissometer vs. bp from ac-9
bbp:bp ratio (ECO-VSF/beam transmissometer) vs. bbp:bp ratio (Hydroscat/ac-9)
Figure 4: Scatter plot (linear regression shown) of bbp vs. bp for the entire dataset.  Data are highly scattered due to environmental variations.
Figure 5a:  Plot of bbp:bp(650) vs. Chl a.  This is considered an indicator of surface water trophic state.  High bbp:bp values correspond to high Chl a values (negative trend).
Figure 5b:  Plot of bbp:bp(650) vs. Chl a:cp(650) (the ratio of Chl a to beam attenuation).  This is considered an indicator of the nature of  the bulk particulate matter.  High bbp:bp values correspond to high Chl a:cp values (negative trend).
Figure 5c: Plot of bbp:bp(650) vs. POC:Chl a (the ratio of POC to Chl a).  Opposite – high bbp:bp values correspond to lower POC:Chl a values (positive trend).  This indicates that the amount of organic material (both living and nonliving, including phytoplankton) relative to autotrophic organisms significantly conditions the backscattering ratio variability.
Spatial Distribution of Biogeochemical and Optical Parameters along Specific Transects
Figure 6a: Plot of Chl a, POC, and SPM (total suspended matter) along a particular transect.
Figure 6b:  Plot of POC:Chl a and POC:SPM. POC:SPM increases away from the coast.  POC:Chl a decreases.  Therefore, the organic fraction of the SPM increases away from the coast.

Figure 6c: Plots of optical parameters:  bbp and bp are lowest away from the coast, similar to SPM, but opposite of Chl a.  The excellent agreement between the bbp and the SPM trends maybe explained by a high proportion of mineral particles in the SPM.
Spatial Distributions of Parameters over the Entire Region

Figure 7.  Plots (fence diagrams) of: 

· Chl a – indicates presence of algae (blooms)
· bp
· bbp
· POC:SPM – higher value, higher biological activity
· POC:Chl a – rough descriptor of the amount of organic material (both living and nonliving, including phytoplankton) relative to autotrophic organisms
· bbp:bp – the highest (lowest) mean bbp:bp values are always encountered in waters with the lowest (highest) chl content and the highest (lowest) POC:Chl a values.  In this paper, the lowest bbp:bp values are found during intense phytoplankton blooms (high chl) and the highest values are found at river mouths or very shallow waters where resuspension of sediments is important. [Low bbp:bp values = low refractive index material, such as phytoplankton]
Figure 8.  Scatter plots of bbp vs. bp by month.  Shows n, number of stations.
Table.  N (number of samples) and mean and standard deviation of S, T, Chl a, POC:SPM, POC:Chl a, and bbp:bp.
In general, the temporal variability of the chl concentration (averaged over the entire study area) drives the variability of the backscattering ratio (Chl a increases when bbp:bp decreases).  In contrast the seasonal variations of POC:Chl a and POC:SPM have a smaller impact on the bbp:bp seasonal course, mostly due to the much lower temporal variability of POC:Chl a and POC:SPM compared with that of Chl a during the sampling period.
Babin paper
Starts with location figure…
07/19/07-07/20/07

1.
ACT turbidity data:

· Use first 2 days only DONE
· Is any technology better at predicting TSS, or do we need to use more than one? See figures.
· If we have more than one technology available, do a multi-variant analysis: NOT DONE
TSS = a + B*b + C*bb
Where b = bean attenuation and bb can be backscattering or sidescattering

06/07/07-06/08/07

1.
Rerun the ACT data for first 5 days. DONE
2.
Run ACT data as follows (see results in twoWayLsf.xls):

· TSS stats, all data DONE
· TSS stats, excluding Hawaii DONE
· POC stats, all data DONE
· POC stats, excluding CBL DONE
3.
Map ratio each instrument/bac vs. POC/TSS. DONE
05/17/07 – 05/18/07
1.
Finished m files for correlating and calculating confidence intervals on the ACT data.  Files are:

· genXLSData.m (reads in xls data and saves actXLSData.mat)

· plot_act.m (loads actXLSData, puts all instrument and parameter data into individual arrays, indexes sites (so we can remove Hawaii data), and regresses the data.  Plots 2 figures with six subplots each showing TSS vs. bac, wetlabs, mcvan, aquatec, insitu, and ysi measurements.

· corr_act.m (loads actXLSData, puts all instrument and parameter data into individual arrays, indexes sites (so we can remove Hawaii data), calculates correlation coefficients and confidence intervals of tss (or POC) and bac, wetlabs, mcvan, aquatic, insitu, and ysi data (once for all datasets and once with Hawaii removed).

· corr_rank_act.m (same as above except calculates the rank correlation coefficient and confidence intervals).

· combcorr_act.m (runs plots for correlation coefficient instrument combinations).

2.
Need to read up on manova.  Read as far as p. 75 in stats for dummies book.
05/10/07 – 05/11/07
1.
Alliance for Coastal Technologies website: http://www.act-us.info/evaluation_reports.php.  See Performance Verification Statements for:

· Aquatec Turbidity Sensor
· In-Situ Turbidity Sensor

· McVan Turbidity Sensor

· Wet Labs Turbidity Sensor
· YSI Turbidity Sensor

ACT phase was to evaluate above 5 sensors at 8 locations to verify manufacturer’s performance specifications or claims.  We’re going to compare TSS and POC to these sensors and BAC and Chl fluorescence (RFU) to see which technology best describes the data:

	Biogeochemical Data
	BAC
	RFU
	McVan
	Aquatec
	WetLabs
	InSitu
	YSI

	TSS (B=0)
	
	
	
	
	
	
	

	POC (B=0)
	
	
	
	
	
	
	

	TSS (B is not 0)
	
	
	
	
	
	
	

	POC (B is not 0)
	
	
	
	
	
	
	


Locations are:

· Chesapeake Biological Laboratory, Patuxent River (CBL)

· Cooperative Institute of Limnology, Grand Traverse Bay, Lake Michigan (Michigan) (some instruments redeployed at Winans Lake when the Grand Traverse Bay location failed).
· Gulf of Maine, Damariscotta River Estuary, Darling Marine Center (Maine)

· Moss Landing Marine Laboratories, Moss Landing Harbor at Salinas River/Elkhorn Slough National Estuarine Reserve (MLML)

· Skidaway Institute of Oceanography, Skidaway Island (SkiO)

· University of Hawaii, Kaneohe Bay Barrier Reef flat (Hawaii)

· University of Florida, Palatine Shoal (USF)

· Winans Lake, MI (Michigan2).
A. Brainless Part: Study Type II Regressions (see http://www.mbari.org/staff/etp3/regress/index.htm).  We’ll be using a robust (remove outliers), weighted (honoring data with smaller standard deviations more than those with higher standard deviations), type II, linear regression analysis to measure how well the line fits R-corrcoef.  Wayne also has m files for regression analysis (see here: http://www.mbari.org/staff/etp3/regress.htm) but they’re not robust.  We may be able to remove outliers manually.
B. Print instrument PDFs and choose datasets.  Get rid of bad data (keep notes).  May be better to remove all points after a certain date rather than pick and choose throughout the entire set.  DONE
C. Keep track of number of original points vs. number we used.  
D. Use xlsread.m to read in the parameters (TSS, SDn-1, POC, SDn-1, BAC, BAC4h, RFU, McVan, Aquatec, WetLabs, InSitu, and YSI) to MatLab. We may need to estimate a standard deviation (SDn-1) for the optic parameters since we have this only for the biogeochemical parameters.  See xlsread in the help document.  DONE
E. Apply weighted type II regression – get data regression parameters, confidence limit, and correlation coefficient.

F. Answer questions: Why does one technology seem to work better than another?  Why does the same technology work better in some environments than others?

G. Graph turbidity/beamc vs. POC/TSM.  When POC/TSM is high, turbidity/beam c should be low.

H. Keep track of instrument noise to mean instrument response ratio for each site (see notes pg. 10 of Aquatec’s PDF).
Emails:
******************************

-----Original Message-----
From: Kjell Gundersen [mailto:Kjell.Gundersen@usm.edu] 
Sent: Thursday, May 10, 2007 1:00 PM
To: emmanuel.boss@maine.edu; 'Mario Tamburri'; 'Tom Johengen'
Subject: ACT 2006 data
Hi Emmanuel et al.,

Attached are the ACT turbidity data for the year 2006. We do not have size distribution measurements of pelagic turbidity for most sites. 

Due to hardware failure, the Maine site did not measure size distribution when we deployed the turbidity sensors. The size distribution for Grand Traverse Bay, Michigan, did not show any temporal trends (from what I remember hearing) and I do not have these data. 

Please let me know if you have any questions. We did not get to do the regressions in the Report, so I wish you good luck and enjoy!

Cheers, Kjell

 

----------------------------------------------------------------------------
Dr. Kjell Gundersen
Assistant Research Professor
Department of Marine Science
University of Southern Mississippi
1020 Balch Blvd.
Stennis Space Center, MS 39529
USA
 

1 - 228 - 688 - 1510 (phone)
1 - 228 - 688 - 1121 (fax)
----------------------------------------------------------------------------
