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Outline

❑ Incorporating new watershed model (WSM) loading into MBM workflow 

▪ New coupling method between WSM and MBM

❑Assessment MBM simulation with new format of WSM inputs

▪ Analysis on the new WSM nutrient loading (April, 2026 beta version)

▪ Analysis of MBM results at RIM stations and embayments.

▪ Comparison of MBM results between previous (June 2025) and new WSM loadings

❑Summary and Future work



❑We have processed the new format of WSM nutrient loading and incorporated it

into the MBM workflow.

❑We performed the preliminary analysis on the new WSM nutrient loading.

❑We conducted MBM calibration with new WSM loading. The results are generally

comparable to old results with some difference.

❑MBM results are overall satisfactory. However, we are continuing to improve the

model skill, particularly regarding nutrient species (see Wenfan’s talk about

phosphorus improvement).

Overview On Phase-7 MBM Status



New Format of WSM loadingsDatabase

Mean Terminal Flow: 2235.9 m3/s

Mean Tidal Flow: 116.6 m3/s

New Format of WSM nutrient loading (April, 2026)

• MBM team received new format of WSM loading in April, 2026 (Thank Gopal).

• The new format is based on stream networks, while the old format is based on watershed segments.

• WSM loading includes Terminal loads and Tidal loads. 

green dots represent 
the terminal flow
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Old method

Coupling between Watershed Model (WSM) and MBM in redistributing WSM loads

Terminal 
loads

Stream 
network

mapping: WSM -> MBM

New method

• The discharge points in old method are computed based on one MBM grid, while the new method dynamically compute them.
• The new method has fewer discharge points, but is more accurate and efficient. 



Flow Comparison: Distribution in MBM

Old WSM Loading 
(June 2025)

New WSM Loading 
(April 2026)

• Overall, the mean flow distribution are very similar between old 
and new WSM loadings.

• There are 9235 discharge points for WSM_Jun2025, while there are 
only 2852 discharge points for WSM_Apr2026. 

Total flow from 1991 to 2000

• Mean Flow (June 2025): 2248.7 m3/s

• Mean Flow (April 2026): 2307.9 m3/s



WSM loading comparison: WSM_Jun2025 vs. WSM_Apr2026 

• On AVERAGE, old and new WSM nutrient loads are very close. 

• Loads of TN, NH4 and TSS are slightly higher in WSM_Apr2026 than 
WSM_Jun2025, while TP, NO3 and PO4 are lower. 

The 1st/2nd number is the average 
load for old/new WSM versions 



WSM loading comparison at RIM station: WSM_Jun2025 vs. WSM_Apr2026 

Worse

Better

Close

In brackets, the 1st number is June 2025 error, and 2nd number is April 2026 error. 

Comparison to nearfield RIM Obs. 

• Overall, the nutrient concentrations of old and new WSM loadings are similar when compared 
with RIM observations. 

• However, some stations show worse model skills for nitrogen concentrations. This influenced 
MBM skills



Assessment on the WSM loading: Susquehanna River

• For Susquehanna river, the 
nutrient concentrations 
between two WSM 
versions are rather close. 

• In the upstream of 
Susquehanna river, the 
TN/TP simulated in MBM 
generally follows WSM 
concentrations; results 
from the 2 beta versions 
are close. 

TN: WSM

TN: MBM

TP: WSM

TP: MBM
Note: There are 
differences between RIM 
and CPB observations. 



Assessment on the WSM loading: Potomac River

• In Potomac river, TN 
concentration in 
WSM_Apr2026 is lower than 
previous WSM_Jun2025, 
which adversely impacted the 
MBM simulation downstream. 

• TP concentrations from WSM 
generally match RIM/CPB 
observation. However, MBM 
underestimates the TP 
concentration, which needs 
further investigation. Despite 
this bias, the two WSM beta 
versions produce similar 
temporal variations, although 
the newer version generally 
predicts lower TP 
concentrations.

TN: WSM

TN: MBM

TP: WSM

TP: MBM



MBM assessment at RIM stations for NO3: WSM_Jun2025 vs. WSM_Apr2026

❑ NO3 simulation in MBM is overall satisfactory in most river upstream.
❑ Improvement is observed is Pamunkey river, and degradation is observed in Potomac river. 

June 2025

April 2026

CBP Obs.

Degradation

Improvement



In brackets, the 1st number is June 2025 error, and 2nd number is April 2026 error. 

WSM loading comparison at small embayments: WSM_Jun2025 vs. WSM_Apr2026 

• For small embayments, the PO4 and TSS concentrations in the new WSM loading 
seems to be improved.

• For nitrogen concentrations, there are some stations with worse skill. 

Note: In these small embayments, local biological processes may be equally important as WSM nutrient loading. 

WSM_Apr2026 better Close (<5%) WSM_Jun2025 better

Mean Salinity



MBM assessment at embayments: WSM_Jun2025 vs. WSM_Apr2026

In brackets, the 1st number is June 2025 error, and 2nd number is April 2026 error. 

WSM_Apr2026 better Close (<5%) WSM_Jun2025 better

❑ For TP, NH4 and PO4, MBM results are generally comparable between two WSM loadings.
❑ For TN and NO3, MBM results with new WSM loading show some setback. 



Assessment on the WSM TN concentrations June 2025 April 2026 CBP Obs.

• Overall, TN simulation in small embayments is good capturing the seasonal cycles and some interannual variabilities.  

• TN in new WSM loading shows some change, which is also reflected in the MBM simulation. 

TN: WSM TN: MBM

TN loading increases 



MBM assessment at Embayments for NO3 : WSM_Jun2025 vs. WSM_Apr2026

❑ NO3 simulation in MBM is generally satisfactory, except at Piscataway river. 

June 2025

April 2026

CBP Obs.



Nutrients

Major
Variables

In brackets, the 1st number is Old MBM error, and 2nd number is current New MBM error. 

Summary comparison of MBM simulations: WSM_Jun2025 vs. WSM_Apr2026

WSM_Apr2026 better Close (<5%) WSM_Jun2025 better

❑ For temperature and salinity, model skills are close between two WSM loadings

❑ For most water quality variables, the RMSEs are also very comparable. 

❑ RMSEs for TN and NO3 get worse, but RMSEs for NH4 and DOP get better.

More Details: ref. 
to Wenfan’s talk

Physical Parameters Water Quality Parameters



size: RMSE color: Bias

• Although there are some difference 
between two WSM loadings, average 
model skills of Chl-a in MBM are 
rather close, with the slightly larger 
errors for the new results.

Old: Surface

New: Surface

Old: Bottom

New: Bottom

Chl-a Error

Comparison of MBM results for Chl-a: WSM_Jun2025 vs. WSM_Apr2026 



size: RMSE color: Bias

• Although there are some difference 
between two WSM loadings, average 
model skills of DO in MBM are rather 
close, with the slightly larger errors for 
the new results.

Old: Surface

New: Surface

Old: Bottom

New: Bottom

DO Error

Comparison of MBM results for DO: WSM_Jun2025 vs. WSM_Apr2026 



Summary and future work

❑ Incorporated the new WSM loading format into the MBM workflow and revamped the 
mapping method between WSM and MBM (MTM)

❑ Completed MBM simulation using the new WSM loading. Model performance is generally 
comparable to the previous loading in terms of RMSE, although biases are larger.

❑ Analyzed the new WSM loading at RIM stations and small embayments, and compared MBM 
simulation results between the old and new WSM loadings. The changes in MBM are 
correlated to those in WSM

❑ Future Work
▪ Which WSM beta version? 
▪ MBM documentation.
▪ Continue improving MBM performance, particularly for NO₃ and living resources.


