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Presentation Outline
Phase 7 Dynamic Watershed Model (DWM)

1. Dynamic Watershed Model Overview
2. Review of prior model development progress

3. Water quality calibration
= Step 1: mechanics of water quality calibration
= Step 2: revisions to the calibration methods
= Small stream Q-C relationship

4. Summary and next steps



Purpose

NHD Scale Dynamic Watershed Model (DWM)

= [nputs for the estuarine models (MBM/MTMs)
= \Watershed model calibration and scenario applications

= Support research and collaboration activities
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= Data-driven CalCAST informs DWM parameters and responses.

= NHD-scale DWM prototype is now using CalCAST average annual (a) total flow,
(b) stormflow, (c) sediment erosion and delivery factors, and (d) total nitrogen and
total phosphorus loads and delivery factors.

f(el/,.f‘“ ~

Bayesian calibration
Prior

|

4dd




Dynamic Watershed Model (DWM) Development
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=Year 2024 Q1: small stream routing based on 8 parameters



Water Quality Calibration AT

Step 1: mechanics of water quality calibration e A >
AT T
. b /{;’
= We implemented a draft of the calibration

framework through development of

scripts according to P7 modules and data
flow.

= We tested the calibration framework by
running it for two model setups:

1. Output = Input x stream transport factor
[Output = Input x STF]

2. Small stream routing for flow and water quality
[Beta Parameters]

[P %
Figure: Monitoring stations used in the model calibration.
Number of samples of total nitrogen are shown.
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Output = Input x STF Nitrogen

( XCN J 1985-2005
L . L . . DATA SELECTION
load precipitation hide precipitation hide observed values y-axis log-scale Examine | | Print | | Print All | | Save PDF scenario file name
OutEqInpxSTF SL9_2490_2520
: TOTN TIME-SERIES
= T = plot data
[ TOTN - total nitrogen
L
H ¢ -
Dates 1/1/1985 12/31/2014
Drive Directory Obsetved Data
)
) N/A ojects/gb701 DySM20220915Cal
=
2 Update Plots and Statistics
z
4
"E STATISTICS
o n 1061 1061
observed simulated
0.546 0.76202
min
-0.262807 -0.118034
1.61589 1.69724
[ - mean
\ \ \ \ \ 0.185293 0.204852
01-Jan-1985 01-Jan-1990 01-Jan-1995 01-Jan-2000 31-Dec-2004 31-Dec-2009 31-Dec-2014 } 1.50137 1.5001
median
0.176488 0.17612
SL9-2490-2520: SIMULATED VS. OBSERVED SL9-2490-2520: EMPIRICAL CUMULATIVE DISTRIBUTION
w w w w 1 w 8.27 5.0001
max
0.917506 0.698979
0.8 m = 0.40739 o B 09~ k = 0.077286 7 variance 0.335325 0.432582
: 0.0192698 0.0194043
b =0.12936 ® - p = 0.0033024
o %o o ° R 0.8 - B JB test 0.001 0.001
o6 r2 =0.16482 ) 00 ° o © E h=1 0.001 0.001
L o i
. %o % o7k i raw log10
E ° E % rel.blas 5.03419 10.5556
e g @06 i emvar. 0.487023 0.0233563
o
[ EM r 7 5 rel.std.err 1.45239 1.21207
%E E 0.5} B mod.eff -0.452392 -0.212067
=3 =
@2 Z
=) % oL i S04l 4 | Residual Plots |
Iz =
le) =
= 2 | Percentile Plots |
Oo03f B
| Daily Acci |ati | v
0+ B ail umulation
0.2 i Iy E
", } R
o Individual Monthly Avg's
04 - g S
0.2 1 | Accumulated Monthly Avg's | |
- L L L L L L 0 L L L L L L L O
-0.2 0 0.2 04 0.6 0.8
LOGIBSERSERVEDTTOTN TOTAL N, IN MG/L | Seasonal Box Plots | N
. C-Q scatter plot |
plot log10 data Examine | | Print | semi-log plot Examine | | Print | | 21
hide observed values | Windowed Data Plots |




Beta Parameters Nitrogen
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Bs with calibration Nitrogen
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Step 2: revisions to the calibration methods (2024 Q3)

Information available for the calibration
dynamic model parameters:

= Observations of daily concentrations
for nutrient species at monitoring
stations

" Transport factors for TN, TP, and SS for
each river mainstems (CalCAST)

= QC relationships (generalized 8
parameters for river mainstems)

CUMULATIVE DISTRIBUTION

...............

----------

Simulated H
Observed

10 10
CONCENTRATION IN MG/L

1
10

Figure: Cumulative distribution of concentrations at a

monitoring station.



Small-stream flow and concentration (Q-C) relationship

HSPF: hourly surface and groundwater
—
- < 5 hydrology of land uses
T ‘ UNEC: annual surface and groundwater Stream Transport Factor (STF)
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Small-stream flow and concentration (Q-C) relationship

> data at a monitoring station
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Generalization of B parameters — Qian Zhang

An initial Random Forest model was
developed:

* The model links 8, parameter with
watershed attributes

= Performance of the model for training
datais shown in the figure

= Currently using data for NTN stations;
an expansion would require watershed
attributes for additional stations
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Generalization of B parameters — Qian Zhang

Importance of watershed attributes
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Summary

1. We are focusing our efforts on water quality calibration for linking
watershed model flows and loads with the estuarine model

= we successfully implemented and tested Step 1 covering mechanics of
water quality calibrations

" over the next quarter we will work on revisions to the calibration
methods (Step 2)

2. Initial model for the generalization of B, parameter for TN performed
quite well. But it needs additional work for improving the model, including
use of relevant explanatory variables.

>> Next Steps for the Phase 7 Dynamic Watershed Model (DWM)

3. (a) Testing and revisions to calibration methods, and (b) incorporation of
new data where appropriate.






Plots comparing the calibration of both (a) Output = Input x stream transport factor
(STF) vs. (b) Small-stream routing for flow and water quality
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Bs with calibration Nitrogen
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Out=Inp x STF with calibration Nitrogen
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Bs with calibration
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Calibration plots for the nitrate (before and after calibration)
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Calibration plots for the nitrate (before and after calibration)
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cale and Simulation of Small Streams
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Flow variability, B, parameter
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Nitrogen seasonality
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