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What Confluence does (Hydrologist Perspective)

A high level viewpoint…..

● WSE+slope+width—> Flow law parameters

>Discharge

● Prior datasets (models/gages)
○ Inform FLPEs and discharge estimates

● Validation
○ Validate SWOT discharge estimates



Details about the Confluence Run

Purpose: Verification that the pipeline is performing processes it was designed for

Time period spanned: ~June 5-July 9 

The three passes run (13,9,16)

Branch: constrained only



What this talk is:

● An overview of a successful end to end run of the confluence 
pipeline

● Visualization of  steps in the process driven with real SWOT 
data

● An assessment of the Confluence pipeline as a system



What this talk is not:

● An assessment of SWOT height width and slope accuracy

● An assessment of SWOT discharge accuracy 

● Pepsi Challenge the final frontier

● Doing new hydrologic science with SWOT discharge



Run Status & Completion Metrics
How I will be defining completion rate (consensus in offline for all reaches)

● Percent  of observation times with consensus output over total observations 
for all reaches

Consensus (requires all others)

● 1542 reaches attempted



Areas to Explore:

1. Connecticut
2. Garonne

Exploring latest Confluence Run



Exploring Connecticut



Connecticut site characteristics

Pass 9 in one-day orbit
Tier-1 cal/val site
Connecticut is L4 basin 7312 in SWORD



Connecticut site characteristics

Pass 9 in one-day orbit
Tier-1 cal/val site
Connecticut is L4 basin 7312 in SWORD

Thanks Kevin!



Connecticut site characteristics (SWORD)



Connecticut SWOT datafiles

June 1 pass over the Connecticut. Node measurements shown in long 
profile and map. Reach level data in WSE time series.



Connecticut SoS

Mean flow from GRADES, 
and gage locations

Priors pulls these data on every run

calibration

validation



Connecticut Data flagging

For reach 73120000401



STAGE 1



FLPE stage 1 

We know a substantial amount of 
reaches without output are from 
FLPEs choosing not to run



MOMMA reach average discharge

Stage 1 average discharge 
from Momma in cms.



Let’s take a look at a reach with multiple algorithm output

reach 73120000151



Stage 2 FLP 
(“mean optimization integrator" or MOI)

● Impose constraints 
● Discharge conserved across sub-

basins
● gages constrain the discharge values

STAGE 2



Let’s look at overall output for stage 2 on the Connecticut



Some stage 2 visuals
Lets see the stage 2 reach mean Q on the 
stage 1 plot above Momma stage 2 mean reach Q (cms)



Stage 2 FLPE : discharge after integrator



Stage 3 : Discharge output

● Recreate agency discharge from 
FLPE parameter estimations

● Run validation module

STAGE 3



Post-processing for SWOT discharge on the Connecticut



Our reach from above



Validation on the Connecticut
Stats now include:
NSE, Rsq, KGE, RMSE, nRMSE, nBIAS, rRMSE, 

testn

Reach 73120000131



Validation on the Connecticut
Stats now include:
NSE, Rsq, KGE, RMSE, nRMSE, nBIAS, rRMSE, 

testn

Reach 73120000131 Still well outside mission goals, but reasonable 
for no crossover calibration



Exploring Garonne



Garonne site characteristics

Pass 16 in one-day orbit
Garonne is L5 basin 23214 in SWORD



Garonne site characteristics



Garonne SWOT datafiles

June 1 pass over the Garonne. Node measurements shown in long 
profile and map. Reach level data in WSE time series.



Garonne SoS

Mean flow from GRADES, and gage 
locations (blue for calibration green for 
Validation)

calibration

validation



Garonne Data flagging

For reach 23214100011
Yellow = flagged data



STAGE 1



FLPE stage 1 



Let’s take a look at a reach with multiple algorithm output

reach 23214100011



Stage 2 FLP 
(“mean optimization integrator" or MOI)

● Impose constraints 
● Discharge conserved across sub-

basins
● Gages constrain the discharge values

STAGE 2



Let’s look at overall output for stage 2 on the Garonne



Some stage 2 visuals
Lets see the stage 2 reach mean Q on the 
stage 1 plot above Metroman stage 2 mean reach Q (cms)



Stage 2 FLPE : discharge after integrator

reach 23214100011



Stage 3 : Discharge output

● Recreate agency discharge from 
FLPE parameter estimations

● Run validation module

STAGE 3



Post-processing for SWOT discharge on the Garonne



Our reach from above

reach 23214100011



Validation on the Garonne
Stats now include:
NSE, Rsq, KGE, RMSE, nRMSE, nBIAS, rRMSE, 

testn

Reach 23214400041



Validation on the Garonne
Stats now include:
NSE, Rsq, KGE, RMSE, nRMSE, nBIAS, rRMSE, 

testn

Reach 23214400041

Still well outside mission goals, but reasonable 
for no crossover calibration and a processing 
gap



Conclusion

● The Confluence development team is very pleased with our current progress and 
excited to run on new reprocessed data

○ Ahead of where we thought we would be

● We are confident that the majority of confluence algorithms are operating as intended

● Still well outside mission goals, but reasonable for no crossover calibration and a 
processing gap
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