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Introduction 
The L2 daily MODIS reflectance were retrieved at the ROMS grid points across the mouths of CB (8 grid points) and DB (23 grid points) and used to obtain the DOC concentrations with the MLRC algorithm. These data are shown in Figure S1a, b as time series of data points for both bays. The percentage of good retrievals (cloud free, no algorithm failure) is quite similar for both bay mouths, 28% for CB and 29% for DB. The neural network fitted vertical profiles were used to extend the satellite retrievals throughout the water column. As mentioned in the main text, a temporal linear interpolation was done to obtain complete daily DOC values corresponding to ROMS water flux at each of the grid points to obtain the DOC flux. Bar charts of monthly percentage of good pixel retrievals across CB and DB are shown in Figure S1c, d. For the most part retrievals are better than 30% with a reduction during late spring and summer (May-August in CB and May-July in DB) during which there is an increase of cloudy days. So the cloud free data does not appear to significantly impact on the seasonal distribution of the data.


Text S1.
Time series plots of monthly DOC flux, water flux, and cross-section averaged DOC at the mouths of CB and DB are shown in Figure S2. Large seasonal and interannual variability are clearly shown for all three timeseries with DOC flux and water flux being much larger in CB due to the corresponding much larger input of freshwater when compared to DB. One can readily see from visual inspection of Figure S2 that the DOC flux variability is quite similar to the water flux. The dominant influence of the water flux on the DOC flux can be quantified by computing the Pearson correlation coefficient (Cp) between the two timeseries. For CB the Cp between the water flux and the DOC flux is 0.65, while Cp between DOC and the DOC flux is 0.14. The equivalent Cp values for DB are 0.56 and 0.26, respectively.  Thus, the mean annual outgoing DOC flux in both bays are highly driven by changes in total freshwater inputs, and to a lesser degree by changes in DOC concentrations. Figure S2 also shows time series of mean cross-section DOC for 2007-2011 multiplied by the monthly water flux (red lines in the top tier). Note that they are quite different than the DOC flux obtained by the product of the time varying DOC and water flux. In addition, the DLEM total river discharge (RD) for CB and DB (red lines in the middle tier) are shown with the water flux (WF) time series across the bay mouths. There is a clear correlation between RD and WF but they are not identical (2007-2011 means of 2473 and 2696 m3 s-1 for CB, and 792 and 613 m3 s-1 for DB, respectively), probably due to effects of tides at the bay mouths and evaporation-precipitation effects at the water surface within the bays. The larger percent difference in the mean values for DB (29%) compared to CB (9%) may be due to the fact that DB ROMS used a different freshwater forcing scheme, not DLEM (see section 3.2).
Sensitivity tests were conducted by using two different methods of temporal averaging the interpolated data, an 8-day rolling averaging method and an 8-day moving averaging method. The long-term mean DOC fluxes obtained with the 8-day averaged DOC concentrations and water flux were almost identical to the daily fluxes, however, there were visible changes on the time-dependent DOC flux record at monthly to seasonal time scales. The results are shown in Figure S3.  
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Figure S1. Time series of daily MODIS DOC retrievals at the mouths of Chesapeake (a) and Delaware (b) Bays.  Corresponding bar charts of monthly percentage of good pixel retrievals are shown for Chesapeake Bay (c) and Delaware Bay (d) mouths. 
[image: ]Figure S2. Time series of monthly DOC flux, water flux, and cross-section averaged DOC at the mouths of CB and DB. The red lines in the top tier were obtained by multiplying the mean cross-section DOC by the water flux. The red lines in the middle tier are the DLEM monthly averaged river discharges for CB and DB.
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Figure S3. Seasonal (2007-2011) plots of cross-section integrated seasonal DOC flux using three different temporal resolutions for CB and DB, e. g., daily (1d), 8-day rolling (8dr) and 8-day moving (8dm) average time series of ROMS water flux and satellite DOC. The annual DOC flux for each of the three temporal resolutions (1d, 8dr, and 8dm) for CB are 0.211±0.018, 0.203±0.004, and 0.202±0.013 Tg C yr-1, respectively, and 0.0525±0.0068, 0.0462±0.0037, and 0.0476±0.0105 Tg C yr-1 for DB, respectively.


1

image3.png
—— Chesapeake Bay

0.6
- ---Delaware Bay
T 0.5 —— CB (mean cross-section DOC x WF)
;, --- DB (mean cross-section DOC x WF)
w04
| )
[e)]
t203
50.2
o
Q - -
o 0-1 / ‘,\\ /,‘\\ o~ R4 \
\ \Y ~ - ~
Q e \\\_,.,{: 2 :\——\.\/ r-: ,~\___;\_/,/::\«\ ’
0.0 S 2
2007 2008 2009 2010 2011
8000

—— Chesapeake Bay

--- Delaware Bay

—— Chesapeake Bay River Discharge
--- Delaware Bay River Discharge

2007 2008

200| — Chesapeake Bay
--- Delaware Bay

= =
)] (o]
o (@]

DOC (umol L~1)
'_l
S
o

120

100
2007

2008

2009

2011





image4.png
0.35

0.30

0.25

o
N
=)

DOC Flux (Tg—C yr™?)
o
b
w

0.10

0.05

0.00

CB Daily DOC flux
CB 8-day rolling averaged DOC flux
CB 8-day moving averaged DOC flux
DB Daily DOC flux

DB 8-day rolling averaged DOC flux
DB 8-day moving averaged DOC flux

‘\
W
/) ' WL
- “\\ N
A\ 2 Nmemeel
E——a - N _—
""‘W“"/ 1\-1

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan




image1.png
QAGUPUBLICATIONS




image2.png
Chesapeake Bay Delaware Bay

0 | | | 0 | | |
2007 2008 2009 2010 2011 2012 2007 2008 2009 2010 2011 2012
Chesapeake Bay Delaware Bay
50 50
(c) (d)
0 40 0 40
19 19
X X
o o
B30 B30
o o
(o)) (o))
s s
520 520
c c
Q Q
L L
& 10 | & 10
0 0

F@ @ @ VPR F@ @ @ VPR




