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Background & Methods

« CBIBS and MD DNR continuous monitors use different
technology (Wet LABS WQM and YSI 6600, respectively)

 To make sure they yield comparable data, we started a
comparison study in 2011, with a YSI 6600 added to the
Annapolis buoy, next to the WQM

« MD DNR staff visited the buoy about every 2 weeks and
collected grab samples for lab analysis, did a profile with a hand
held YSI, swapped the YSI, and swapped the WQM on roughly
every other visit (about once a month)

* | analyzed the comparison data from Annapolis, as well as from
Gooses (YSI) & Potomac (WQM) to get a larger sample size
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Sensors in Annapolis buoy

Buoy showing the 2 wells (left;) Old YSI 6600 (center), mounted next
to current meter (no room in other well); old WQM (right) s/31/11
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Methods (continued)—data & graphs

« At Annapolis, | compared up to 7 values: old WQM, new WQM (one
hour later), old YSI, new YSI, hand held YSI, and the lab value for
CHLA or TSS; | used a regression from freshwater streams to
estimate turbidity (TURB) from TSS

At Gooses and Potomac, | compared up to 4 values: old buoy
sensor, new buoy sensor (one hour later), hand held YSI, and the
lab value for CHLA or TSS

* Gooses has only YSI, Potomac has only WQM sensors

| made time series graphs of all parameters to look for consistent
patterns

 For CHLA and TURB, these all used log scales on the y-axis because
both parameters had highly skewed distributions
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Methods (continued)—CV

| calculated and graphed the coefficient of variation (CV =
Standard Deviation(SD)/mean) by parameter and date for all
sensor values (no lab values)

» | left out lab values for CHLA and TURB in this graph because they
were not available for all dates with sensor comparisons

* This provides a quantitative way to compare agreement over time,
and across parameters; expressed as %, no units
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Results

Due to limited time, I'll only report on CHLA and TSS now; | can
present dissolved oxygen, salinity, and temperature later today if
there is enough interest

* Next slide: CV for all parameters by date, Annapolis; shows CHLA
and TURB had the lowest agreement (highest CV)

o After that: CHLA time series plots, Annapolis, Gooses, and
Potomac

« After that: TURB time series plots, Annapolis, Gooses, and
Potomac
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CHLA (ugm
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CHLA time series plot: Annapolis
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CHLA time series plot: Gooses Reef

Higher values from lab CHLA on 8/11 dates (calibration?);
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CHLA time series plot: Potomac
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TURBIDITY (NTu)
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TURB time series plot: Annapolis
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TURBIDITY (NTU)

TURB time series plot: Gooses Reef

Higher values from lab TURB on 4/9 dates (calibration?);

Much higher values from old YSI on 4 dates (fouling?)
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TURB time series plot: Potomac
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General recommmendations

 The YSI sensor in the Annapolis buoy should be continued in
2012 as the budget allows, to try to understand the differences
better

» Consider swapping YSI sensors weekly in the summer, as they
do at VIMS to reduce fouling effects

 These comparisons using data from swaps should be done
twice a year rather than once, to provide a chance to adjust
calibrations or make other changes during the year

« This would require making lab and profile data available sooner

 We could set targets by parameter for maximum CV values for
comparisons
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Recommendations: CHLA & TURB

possible fouling issues (high

readings from old sensors) for
both YSI and WQM sensors in

summer

Parameter Agreement issues Suggested Actions

Chlorophyll Lab results often higher; WQM | Check calibrations for all
agreement got better when sensors; try to account for
calibration changed in July; the fact that standards are
possible fouling issues (high different from algae in
readings from old sensors) response to light

Turbidity Lab results often higher; Check calibrations for all

sensors, look for TSS-
turbidity regressions from
tidal waters near our
concentrations
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Another set of CV graphs for CHLA
& TURB (with lab data)

* | also calculated and graphed CV including lab values for
CHLA and TSS/TURB, since they had the lowest agreement
(highest CV) when CV was calculated without lab values

 These three graphs (one for each buoy showing both CHLA &
TURB) show some improvement over the summer for CHLA at
Annapolis & Potomac (WQM calibration changed)

 However, CV swings got wider over the summer at Gooses (YSI)

 No change over time in TURB CV at Annapolis & Potomac
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CV for CHLA and TURB: Annapolis
(with lab data)
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Addendum: Comparing DO, SALIN,
and TEMP

 While these parameters had lower (better) CV values than
CHLA or TURB (next slide), they still had some agreement
Issues, especially related to summer fouling for DO and SALIN,
and intermittent drops in SALIN with the Annapolis WQM

e The WQMs do not measure pH so it was not compared
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DO (mgn

DO time series plot: Annapolis

Lower values from both WQMs on 5 dates (calibration?);
Lower values from old YSI on 4 dates (fouling?)
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SALIN time series plot: Annapolis

Lower values from both WQMs on 2 dates;
12 | Lower values from old YSI on 7 dates (fouling?)
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SALIN time series plot: Annapolis
WQOM only, 2011
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TEMP time series plot: Annapolis
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Recommendations: DO, SALIN, &

TEMP

Parameter

Agreement issues

Suggested Actions

Dissolved oxygen

Possible fouling effects leading to low
readings by old YSI in summer; also
had low readings by old and new
WQM in spring (calibration?)

Sensors may need to be swapped
more often, and/or anti-fouling
measures improved (YSI). Check
calibration methods (WQM).

Salinity Sporadic low readings by old and new | YSI sensors may need to be
WQM at Annapolis throughout year, |swapped more often, and/or
and consistently low readings by old | anti-fouling measures need to be
YSl in summer (likely from fouling) improved. Annapolis WQMs may

need repair (low values are less
common at other buoys).

Water Very minor; maximum CV was 5% None

temperature
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