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Software Simulation Products and Solutions

® Support Dtrect 15,2 s0fware procuct soge
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Deitore: offer= zupport on o number of sofuoe
100Xz Divect to The Zuppart-zection of 8 product:

Chooze product o

Our expertz oz well 0z our clfentz opply our zoftware z¥mulation productz ond olutionz in more than 140
countries 11 3 great wartety of CoMMmercial projects and research studtez. Thiz has rezulted 1n much expertize
and in-depth knousedge tn on extenzie fisld of application:.

S¥nusistion software products, zuch oz the DeMt3D Fledble Mezh Sute {Delft3D FM) for modeling of coastal
waterz, extuariez, riers, lakez, nural nd Urban oresz, and D-Sheet Biting for the dezign of retotning waflz, ore
expeciaily dezigned for Consultants / Enginears, off the zhelf ovatobie, and You can eozily order theze
productz via zoftware@deltaraz nl

in addition, we offer variouz salutions to fotuz on cpecthic target group=. Far Operotional Forecasters, we
Proide compiets ¥nfarmation and forecasting Tystems ustng Delft-FEWS in combination h any required
simwuiation product. For Polcymakars, the combination of the Touch Table @ith cur imulation products, such
a2 Dett30 FM, 12 0 popuiar produst. For presenting zolutionz ta zociol relevant tzzues, we offer gouemments
dedicoted viewers thot can be combined with our simulation products for interactive applications.

To tro'n and educate uzsers, zeveral Serouz Gomes and Appz are ouoflatle. The iatezt Serious Gamez can be
Certified Delft3D found on thiz poge.

For an ouersew of all our zoftware Z¥MUltion Products and sclutions, Hiick ere.
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https://www.deltares.nl/en/software/:

*Simulation products

*Solutions

*Serious Games and Apps

*Web and Touch Table applications

*Toolboxes
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Open source community:
21.000+ persons
214 countries
400-500 sessions per day

Specialist advise Knowledge sharing

Research
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We believe in openness and transparency, as is evident from the free availability of our
software and models. It is our firm conviction that sharing knowledge and innovative
insights worldwide enables living in deltas.
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https://oss.deltares.nl/:

21.000+ members, 200+ countries:
. Delft3D
«  Delft-FEWS
*  OpenEarth

. XBeach
. iMOD

Free software
Open source code
Good Modelling Practice

Forum
Announcements

Deltares



https://oss.deltares.nl/
https://oss.deltares.nl/

& Delft3D -
.. Manuals

& Delft3D Functional Specificat

E Delft3D-FLOW

B Delft3D-Installation

B Delft3D-MATLAB

8 Deft3D-TIDE

E Delft3D-TRIANA

B Delft3D-WAVE

B Delft3D-WES

& D-waQDIDO

& D-WAQ Input File

& D-WAQ Nestwg

& D-WAQ Open PLCT

& D-WAQ Particle Tracking

E D-WAQ Processes Descriptio

ﬁ D-WAQ Processes Tables

ﬁ D-WAQ Sediment Water Inte

E D-Wad User Manual

B GISVIEW

& Grp

ﬁ MEFIS User Manual -

D-Water Quality comes with a set of nine manuals

Where to look?
Getting started — D-WAQ User Manual

Process details — D-WAQ Process Description
Advanced input — D-WAQ Input File

| Back

| |Search programs and files 0o |
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functional specifications Delft3D-WAQ

water quality modelling, introduction and concepts
steps in water quality modelling

transport modelling and numerical aspects
Process Library Configuration Tool

water Quality Processes:
« oxygen - BOD, processes and formulation
 nutrients, cycles of nitrogen, phosphorus and silicon
« general introduction on algae growth

exercises
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« Quantitative aspects water management
- drinking water, flooding (dikes, dams, etc.)

« Salinity (affects ecosystem)

« Bacterial pollution

« Organic material (BOD, COD)

* Nutrient enrichment (eutrophication)
« Algae blooms

« Oxygen depletion

Source: ESA Sentinel-2A
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Aesthetic criteria (taste, colour, smell)
Sediment plumes
Toxic substances
Thermal pollution
Radioactive pollution
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Concentration of substances (compared to water quality
objectives)

Distribution of pollutants (how does a discharge of pollutants
influence water quality)

Effect of changes (Environmental Impact Assessment)

Source: CMEMS
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Concept of Delft3D-WAQ

How do we model water quality?
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TwO main components:

1. Transport of substances: in the water column is computed using advection-dispersion
equation.

2. [Ecological processes: concentrations of the state variables are determined by
ecological processes meaning numerous physical, chemical and biological reactions

2y %L 2 (p 20) 9 (p 06), 0 (1 00) g, p

at ~  ox dy az ' ax\"Xax) " ay\"Yay) " az
\ J |\ J
Y Y
advective transport diffusive and /or dispersive transport
C concentration of the state variables [g m™]
u, v, w velocity vector components [m s1]
D, Dy, D, dispersion tensor components [m? 5]
X, Y, Z coordinates [m]
S source and s!nk term of mass due to loads and boundaries Source/sink
P source and sink term of mass due to processes
t time [s]

Deltares
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Administrate the mass balance of a substance in a segment
Components of the mass balance

- changes by transport
+ changes by processes (physical / chemical)
- changes by sources / discharges

Deltares
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Conceptual backo

To proceed one step in time, solve for each segment:

M =M + At [—] + At [—] + At [—]
At ) At ), At ),

* Tr: change due to transport
« P: change due to processes
« S: change due to sources

Deltares
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AM AM
M =M +\| — | FAt| — | +At AU
At Al ), Al ),

Derived from hydrodynamic model (e.g. Delft3D-FLOW or SOBEK)
both advective and dispersive transport

Deltares
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NS

N

Physical: reaeration, settling, resuspension
Chemical: denitrification, decay of organic matter
Biological: algae growth

Processes can

‘remove a substance from or add a substance to the system
(denitrification)

~convert a substance (nitrification NH,* - NOy, settling IM1 —

IM1S1)
—
AM AM AM
M™ = M+ At [—] + At[—] + At (—)
At ). At At )
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|

Primary production
Respiration
Mortality

Phytoplankton
processes

Decomposition of particulate organic matter
Nitrification

Denitrification

Burial

Nutrient cycle Uptake of inorganic nutrients

Autolysis

Mineralization

Sedimentation of adsorbed inorganic phosphorus (AIP)
Adsorption/desorption of orthophosphate

Reaeration

Oxygen dynamics Respiration

Oxygen production (primary production)

Energy availabilit Extinction of light

Settling
Others
Decomposition of particulate organic matter

WAQ_Introduction_03 17
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Waste loads
River loads
Boundary loads

Diffusive loads (atmospheric deposition)

MY = M! + At [—] +At[—
Tr

JAVS
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Dispersive transpogt (FLOW)
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