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Purpose of Targets

• Used to calibrate the land use export rates in the 
Watershed Model

• Data needed

– Measured load 

– Relative rates for major land use groups

– Relative rates for land uses within a major land use 
group

– Acres for Phase 6 land uses

– Inputs to the model by land use and land segment

– Sensitivity of nutrient export to inputs
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All Land Use Targets Are Relative and Set to 

Monitored Load
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River Input Monitoring (RIM) Stations
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Total Average Nitrogen Load

Average load from RIM 

Stations

1990 - 2013
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CROPLAND
relative load = 1.000

5.23 million acres

DEVELOPED
relative load = 0.402

8.18 million acres

PASTURE/HAY
relative load = 0.457

7.56 million acres

NATURAL
relative load = 0.058

36.04 million acres



Cropland Relative Rates
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CROP 

LAND



Pasture/Hay Relative Rates
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PASTURE/HAY



Developed TN Relative Rates
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DEVELOPED



Natural Relative Rates
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NATURAL



Targets, Land Uses and Sensitivities
• Calibration targets are based on relative loads for specific 

land uses and sensitivities.

• Relative loads do not vary geographically.

• All geographic variation in the targets comes from the 

sensitivities. Additional variation is accounted for in the 

land to water factors (work by Claggett, Mandel, 

Christianson).

• Sensitivities relate inputs to exports at the scale of a land 

segment. Inputs:
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- Fertilizer - Manure - Crop Uptake

- Crop Cover - Atmospheric Deposition - Legume Fixation

- Soil P - Sediment - Runoff



Calibration Targets

• For each species of nitrogen, phosphorus and 
sediment. 

• Long-term annual, not one for each year. Annual 
variation comes through hydrology and nutrient 
inputs.

• Order the influence of different land uses.

• Vary geographically based on nutrient and 
hydrology inputs.

• Do not include BMPs.

• Subject to modification through calibration: actual 
rate adjusted while relative differences maintained.
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Target Calculation

• Targets are calculated for each nutrient by land 
use within each land segment.

• The basis for each target is the watershed-wide 
value and relative differences among land uses.

• Each land segment target is adjusted using 
sensitivities and a comparison to the median 
value of each nutrient input across all 
segments.

 This adjustment can be + or – based on the 
characteristics of each land segment.
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Target Calculation
• Targets are for each nutrient species, land use, and land segment.

Target = literature target + ∑(Sensitivity(input - average))

• The amount (lbs) are set by the monitored loads and parsed to land 
uses using the relative rates from the literature review and global 
targets. 
– Global targets are developed using multiple models (average of CEAP, 

Phase 5.3.2, SPARROW; except urban which does not use CEAP)

– Monitored data is pulled from the indicators, available at 
chesapeakebay.net/indicators/indicator/nitrogen_loads_and_river_flow_t
o_the_bay1

• Inputs are for nitrogen and phosphorus by land use and land 
segment as lbs/acre. Inputs are from: crop cover, fertilizer, manure, 
atmospheric deposition, crop uptake, and legume fixation. The 
median is the median across all land segments. 
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Method of Applying Sensitivities

• Show the differences in nutrient export relative 

to nutrient input.

• Land segment lb/A = 
target + ∑ (sensitivity(lseg input rate–median input for CBWS))

• Sensitivities are determined from the Phase 

5.3.2 WSM.
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Multiple Models

• STAC recommended 

the incorporation of 

multiple models in its 

2013 report.
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Purpose of Global Targets

• Determine relative difference among literature 
review targets within each major land use group 
(e.g., crop, pasture and hay, urban stormwater, 
forest).

• Using relative loading rates among the major land 
use group

– Relative rates for global targets controls for differences 
in magnitude among the three models

– The absolute amount is set by the monitoring data

• Incorporate multiple models.
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Global Target Source Data

• SPARROW’s strengths is indicating the differences 
among land use categories.
– When SPARROW is run with land uses as the regression 

parameters, then the regression coefficients are equivalent 
to export rates at an edge of small stream scale.

– Remove BMP effects by applying percent change between 
WSM 2002 Cal Yr. and No Action to SPARROW loads.

• 2002 Cal Yr will be updated once BMP history is revised.

• CEAP 2013 Average annual loads delivered to 
watershed outlets (8-digit HUCs) for no-practice 
scenario—Not using for urban.

• Phase 5.3.2 2007 No Action.
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 Error bars are not representing the same information.

CEAP: 25th and 75th percentile of the distribution of farmland acres, est. from graphs

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed



6/11/2015 20

 Error bars are not representing the same information.

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information.
CEAP: Did not provide a graph of the loading rate distribution of the forest acres

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information among the three models.

CEAP: Did not provide a graph of the loading rate distribution of the pasture acres

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information.

CEAP: 25th and 75th percentile of the distribution of farmland acres, est. from graphs

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information.

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information.
CEAP: Did not provide a graph of the loading rate distribution of the forest acres

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed
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 Error bars are not representing the same information among the three models.

CEAP: Did not provide a graph of the loading rate distribution of the pasture acres

SPARROW:  Standard Error of the loading rate, not a distribution

Phase 5.3.2:  25th and 75th percentile of the distribution of land segments

Literature Review: 25th and 75th percentile of the studies reviewed



All Sectors—TN
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Targets for Phase 6
All Chesapeake Bay Land Segments
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All Sectors—TP
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Targets for Phase 6
All Chesapeake Bay Land Segments

cropland developed natural pasture
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All Sectors—TSS

6/11/2015 29

Targets for Phase 6
All Chesapeake Bay Land Segments

cropland developed natural pasture
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Natural—TN
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Targets for Phase 6
Natural-All Chesapeake Bay Land Segments

for hfr hwt osp
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Natural—TP
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Targets for Phase 6
Natural-All Chesapeake Bay Land Segments

for hfr hwt osp
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Natural—TSS
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Targets for Phase 6
Natural-All Chesapeake Bay Land Segments

for hfr hwt osp
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Developed—TN
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Targets for Phase 6
Developed-All Chesapeake Bay Land Segments

ccn cir cnr ctc ctg mcn mir mnr mtc mtg nir nnr ntc ntg
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Developed—TP
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Targets for Phase 6
Developed-All Chesapeake Bay Land Segments

ccn cir cnr ctc ctg mcn mir mnr mtc mtg nir nnr ntc ntg
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Developed—TSS
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Targets for Phase 6
Developed-All Chesapeake Bay Land Segments

ccn cir cnr ctc ctg mcn mir mnr mtc mtg nir nnr ntc ntg
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Cropland—TN
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Targets for Phase 6
Cropland-All Chesapeake Bay Land Segments

gom gwm oac sch scl sgg sgs som soy swm
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Cropland—TP
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Targets for Phase 6
Cropland-All Chesapeake Bay Land Segments

gom gwm oac sch scl sgg sgs som soy swm
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Cropland—TSS
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Targets for Phase 6
Cropland-All Chesapeake Bay Land Segments

gom gwm oac sch scl sgg sgs som soy swm
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Pasture—TN
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Targets for Phase 6
Pasture and Hay-All Chesapeake Bay Land Segments
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Pasture—TP
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Targets for Phase 6
Pasture and Hay-All Chesapeake Bay Land Segments
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Pasture—TSS
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Targets for Phase 6
Pasture and Hay-All Chesapeake Bay Land Segments
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Additional Data Expected

• SPARROW data using Phase 6 land 
uses and acres—Fall 2015

• Revised Phase 6 land uses and 
acreages
– No federal lands are currently included

• Changes to the sector-specific relative land use 
export rates

• Pasture and forest phosphorus sensitivities

• RUSLE2 data that will inform the sediment loads
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Improvements over Phase 5.3.2

• Transparency

• Involvement of workgroups and others

• Multiple models that better represent the 

Chesapeake Bay region than solely using 

literature from a broader geographic area
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Questions?


