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• Brief overview of lag-time used in Phase-6 
prototypes (July/August-2015)

• Unit Nutrient Export Curve (UNEC)

• Revisions to lag-time estimates for Phase 6 Beta-1
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Subsurface Lag in July/Aug 2015 Prototypes

From July Quarterly
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Groundwater Lag
(in months)
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Surface Lag in July/Aug 2015 PrototypesFrom July Quarterly

Surfaceflow Lag (in months) Interflow Lag (in months) Sediment Lag (in months)



Lead Edge  = 0 months

Peak Conc. = 0 months

Trail Edge = 1200 months

Recession  = 0.05
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Lag in nutrient export
for a dirac-delta (pulse) input
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Unit Nutrient Export Curve



Unit Nutrient Export Curve
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Parameterization

Nutrients:

• Nitrate

• Ammonia

• Organic Nitrogen

• Phosphate

• Organic Phosphorus

Flowpaths

• Surface flow

• Interflow

• Sediment bound

• Groundwater

Export Targets:

• Surface

• Groundwater

• Surface

• Interflow

• Sediment

A partitioning coefficient*

between flow & sediment 

7* either global or segment specific

5 x 4 = 20 lag parameters sets

PCs + 4 lag parameters sets



lag in surface flow bound nutrient export
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lag in sediment bound nutrient export

RUSLE2
Saavedra, Claggett
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lag in groundwater bound nutrient export
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lag in groundwater bound nutrient export

ParFlow
Seck, Welty, Maxwell

/

P6 HSPF



lag in groundwater bound nutrient export
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HSPF
- Rainfall
- Surface Runoff
- Sediment Washoff

Scenario Builder
- Manure

- liquid, solid, direct
- Fertilizer
- Bio-solids
- Uptake

Soil Data
- Soil Mehlich P
- Clay Content
- Organic Matter

APLE as a source to estimate lag in phosphorus export

APLE
(Annual Time Step)

Vadas/Yactayo

Annual 
Phosphorus

Outflux
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Method used for estimating lag in phosphorus export
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H24021 : : Mean Lag = 23 Years

1.25x
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2.00x

H24021 : : Mean Lag = 23 Years
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Next Steps …

• Incorporate these estimates of lag times in the 
watershed model calibration.

• Examine the effect on model performance.


