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eptual Models Used to Organize the
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SIMPLE RELATIONSHIP LINKING
LAND AND ESTUARY
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and P loading rates and Changes in Loading Rates

Several from Chesapeake Bay systems and we many more CB sites can be added

Other estuarine and coastal systems
Mattawoman; Ches. Bay Program mode!
Mattawoman: all forested watershed :
Mattawoman; USGS gauge data
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Scaling Algal Biomass vs N-Loading
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The Scaling Proc

« Assemble data sets

« Using conceptual mode
to explore data for chl
relationships




Preliminary Product:

simple "scaled” nitrogen load vs chlorophyll-a relations

@) Shallow Ches Bay tributaries

Best Fit Regression

95% Confidence Interval
Mattawoman Ck (2005-2010)

Mattawoman Ck (1985-1988)
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Point Source DIP Load, kg P/day

Point Source TN Load, kg N/day
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Examples of WWTP Load Reductions: Back River
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hlorophyll - Nutrient Load Relationshi
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SAVY area, ha

Trends and Analysis
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Mattawoman Creek Case Study
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« Several year delay in responses
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Another Threshold Example:

SAV recovery in upper Patuxent River

Fhis'section of
Patuxent

Strong management
action — WWTP N-removal
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Here's another conceptual model: Winter factors of wind, flow and

nutrient loads play a key role in determining the extent of summer
ypoxia...summer winds tend to reduce the duration and intensity of
ypoxia

Annual-Scale
Chesapeake Bay Hypoxia

Wind from N —E
most important Geographic positioning of
> spring bloom
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1985 - 2007
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he Chesapeake Bay appears to have become a SOURCE
ther than a SINK for DIN..nutrients are now enteri
2 Patuxent from both ends. A New TREND
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nderstanding and Forecasting: Rockfish example

Age-0 abundance = 50.6 + 1.4 x 10~* (Spring flow) — 1.0 x (Spring temperature)
Spring flow p = 9.0 x 107°

Spring temperature p = 0.01

Full model adj. R? = 0.65

_. _.
T ? T

Geometric mean no. age-0 juveniles

o
|

Mult. R2 = 0.72
p<0.01

Upper Bay recruitment index
b » o 5 B %

n
1

®2002

80 90 10 110 120
Day of peak Zooplk concentration




Next Steps

® Continue data assembly and analysis of trends, mainly
, P, flow and sediment loading from the basins

tinue statistical (and simulation) modeling usi
al models as guides

the models as nee




hysical characteristics of basins and estuaries:
arranged from smallest to largest basins

. Estuary max . . Basin Area: Basin
Basin Estuary Average Max depth: mouth shoreline shoreline: Area:
Estuary Area Volume Surface Depth Depth average length length mouth Estuary Estuary
Area Area
depth Volume
m’*10° m**10° m?*10° m m m m 1/m
Middle 33 16 10 2 3 2 6091 59763 10 3 2
WestRhode 66 24 15 2 4 3 4243 34110 8 4 3
Magothy 94 60 20 3 11 4 3998 35175 9 5 2
Corsica 97 10 5 2 5 3 1501 22458 15 18 9
Bohemia 131 28 14 2 6 3 1854 35793 19 9 5
Back 144 57 29 2 5 2 1443 32878 23 5 3
South 148 78 24 3 9 3 2936 48513 17 6 2
Piscataway 176 4 4 1 1 1 1199 10963 9 48 47
Severn 177 154 40 4 8 2 3319 49876 15 4 1
Northeast 184 19 16 1 4 3 2294 20503 9 11 10
Sassafras 217 155 36 4 10 2 5541 51045 9 6 1
Mattawoman 245 26 22 1 5 4 1607 29572 18 11
Bush 336 53 27 2 6 3 2513 46909 19 13 6
Wicomico 561 49 21 2 8 3 2757 53491 19 27 11
Gunpowder 1181 66 36 2 11 6 3392 50842 15 33 18
Patapsco 1518 469 101 5 11 2 8026 97541 12 15 3
Pocomoke 1672 19 7 3 8 3 14214 91697 6 243 90
Choptank 1951 1348 361 4 25 7 20554 239797 12 5 1
Patuxent 2343 652 137 5 36 8 2033 160597 79 17
Rappahannock 6918 1753 393 4 23 5 5899 275006 47 18 4
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