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Presentation Overview

» Headline Developments since the last UK

* Focus on MIKE+
» migration/integration of DHI’s terrestrial flooding pr

* Focus on FEFLOW

» state-of-the-art 3D groundwater model
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Desktop Platforms

© DHI FEFLOW




Desktop Platforms +
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Earth Observations Cloud Execution

Bathymetry Portal Mesh Builder
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1.

Headline Developments since 2018




MIKE 3 Wave FM

» Advanced 3D Phase Resolving Wave Model

« Alternative to MIKE 21 Boussinesq Wave (BW)
- no limitations on wave height or period
- better for deeper water
- better for complex geometries (FM)
- better wetting and drying
- better workflows for porous zones
- fully non-linear

« Easy interfacing with other MIKE products
« Extensive validation and testing

DI
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MIKE 21 Mooring Analysis
G [Wessetvesseian
o of Time
o Simulation Mode System view | VesserVessel fender data | VessetVessel ine data |

B o Material Profiles

MIKE 21 Mooring Analysis x o ks (]
[m] MinY -1000 Ml Max ¥ 100.0 [m]

o of Vessel 2
100
Port Dats ]
Mooring Setup 1 L L R -
Environmental Condttions 80 1 H H ;
Convergence Parameters ]
Vessel Displacements 60
Qutputs ]

-

* Multi-body simulations _ | |
- vessel to vessel fenders and lines e . . . .
« Passing vessel analysis :

« Trelleborg proprietary mooring systems
- AutoMoor™
- DynaMoor™
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Advanced Mud Transport

* In 2017 DHI introduced Non-Newtonian Flow (NNF)
- Mud/Debris/Qil
- Global “Bingham” fluid properties
* In 2021 advanced NNF was added to MIKE 3 MT module
- varying fluid properties in time and space
- model the mixing of a non-Newtonian fluid with water
 MIKE 3 MT can now also handle simultaneous calculation
of suspended sediments and non-cohesive bedload
- when dredging in mud and sand layers

New MT module with bedload
ST module MT module transport
decsslsesalds sadbepnidesntd DHIi)

©DHI non-cohesive sand sand cohesive sediments and fine sand




Parallelisation — Focus on FM and GPU

 MIKE 3 Single Grid & Nested Grid was decommissioned in 2019

GPU SPEEDUP (MIKE 3 FLOW MODEL FM)

* Grid (DFS2) input to MIKE 21 FM engine e e —
- Grid (DFS2) output from FM engine 452,000 e

@ ~838,000 elements

-
[Ne)
52)

0~1,680,000 elements

g

» Latest release supports NVIDIA GPU cards

[E~3,330,000 elements

g
with CUDA compute capability of 6.0+ £ g5 || eroo0ekments
% W 13,300,000 elements
E 50
» GPU acceleration of pre-processing tasks
- like structures and boundary conditions - ﬂm
~_mml/]]
. . . 1CPU 12CPU 1Tesla 2Tesla 1Tesla 2Tesla 1Tesla 2 Tesla
* MIKE 21 Single Grid & Nested Grid was K80 K8 P10 P100 V10D V100

decommissioned in latest version (2023) ;=‘§
DHI
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Unlocking the power of Linux

 FM Engines have been ported to Linux
- MIKE 21/3 HD, MIKE 21 SW, MIKE 3 Wave FM (and FEFLOW)

» Official Linux-version of MIKE 21/3 engines is now
available on a dedicated download-page

L:
fnux

5 MIKE Zero 2023
MIKE Zero 2023 for Red Hat Enterprise Linux 7 and 8 + Cent0S 7 and 8

MIKE Zero 2023 additional tools

MIKE Zero 2023 examples

MIKE Zero 2023 prerequisiles

» License for the Linux-version can be added to a Professional (perpetual) License
and selected Subscription Packages
DH
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MIKE Zero Modernisation
: - —

© DHI

MIK;S

Powered by DHI

REE B %M

Data Flow Waves Sediments and Ecology Vessels Simulation Results and
processing morphology tools visualisation
AT B BB BB A O AL (
LY el \ \l \L \
Data Admin Mesh Builder Data Link Time Series Profile Series Grid Series ~ Data Manager Bathymetries EVA Editor Mesh Data MIKE Zero

Generator Extraction FM Toolbox

Recent files and projects

— =

Mame  Type  Created Modified Location DHI i%
oresunt m21fm  4/11/2022 4/11/2022 C:\Program Files (x86)\DHI\MIKE Zero\2023\Examples\MIKE_21'FlowModel_FMHD\Oresund\Calibration_1




MIKE on Azure Marketplace

« MIKE+, MIKE Zero and FEFLOW are all available on Azure Marketplace

B8 Microsoft Azure Marketplace X+

<« C @ azuremarketplace.microsoft.com/en-us/marketplace/apps/dhi.mike-zero?tab="PlansAndPrice Q 2 % » 0O &

= Microsoft | faure MarkEtplace e -

Products > MIKE Zero

MlKE Zero D Save to my list

Mi Kﬁ DHI A/S

Overview  Plans + Pricing  Ratings + reviews
Powered by DHI

The cost of running this product is a combination of the selected software plan charges plus the Azure infrastructure costs for the

virtual machines on which you will be running this software. Your Azure infrastructure price might vary if you have enterprise

agreements or other discounts.
Get It Now . . i i
To view pricing in a different currency.change the billing country/region.Costs might vary by deployment region.

Pricing information
2ring your own license

+ Azure infrastructure costs
. MIKE Zero 2019
Categories N

IT & Management Tools MIKE Modelling Suite for Water Environment.

Select a software plan

« In a few weeks we will release PAYG versions (software costs USD $5-12/hr)
- will replace MIKE SaaS (Amazon Web Services)

DI
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FEFLOW - our fastest growing product

* New coupling options with surface water models (MIKE 21 HD and MIKE 1D engine)

* New workflow for Subsidence modelling
- piHMC (Hydro-Mechanical Coupling)

sndsoon

Redional Detailed
H dgrolo Groundwater
y 9 Modelling
MIKE SHE FEFLOW
Modeldatatransfer
(Manual or API based)
Validation Subsidence
with InSAR Modelling

DI

e R FEFLOWpiHMC
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WEST - Digital Twin for Wastewater Treatment Plants

»
[y i s |
E—

» Evaluate the performance of a WWTP
under dynamic conditions

» Optimise treatment plant design,
operations and automation by targeting
effluent quality, energy and cost

« Drag and drop build environment uses = .- = ®
process and object |ibraries =55 —l -l

§
[111

s

DI

5_NH: 15.3
© DHI 5_NO: 5.8




MIKE OPERATIONS - focus on 2D/3D

» Operational and forecasting systems are increasingly going 2D/3D
« Enhanced Script Manager now supports CPython

* New plug-in/adaptor for MIKE 21 FM
* New plug-in/adaptor for FEFLOW

Notifications 8

« Automatically import common s A

global datasets, including
rainfall forecasts

Data acquisition E

OPC/SCADA link g

Data assimilation ri

Jobs and automation 4J)

Uncertainty @
Optimisation /\f'

Ensembles %%

© DHI

System and database

# Roles

" Data brokering

w Time series
]
Documents
Web publishing
Spreadsheets
Scripts

NFO ON
SYSTEM AAN / Indicators
OPTIMISATION
AND

EMERGENCY
MANAGEMENT

DATA LOAD

OPERATIONAL
FORECASTING
REPORTING

OPERATIONS

D Meta data Audit log

E Audit log

CONTROL

CLIMATE CHANGE RESOURCE
ADAPTATION MANAGEMENT

@ Models and Scenarios ﬁ
DHI

m Multi-Criteria-Analysis

513 Cost-Benefit-Analysis




Subscription Packages

In 2019, Subscription Packages replaced rental of individual modules
- we currently have 25+ packages including 6 in Marine and 3 in Groundwater

Coast and Sea

Marine GO

Create a cost effective starter package for marine
modelling, or select modules as an add-on package
10 our other Marine Subscriptions for ultimate
flexibiliy.

What's in the package?

« Marine PP
« +one module of choice from MIKE 21 or MIKE 3

492€ jper montne

Leam more

Hydrodynamics

Simulate 2D and 3D hydrodynamics in marine or
terrestrial environments with this flexible
subscription package.

Whats in the package?

* Marine PP
« HD (MIKE 21/3)
« +one module of choice from MIKE 21 or MIKE 3
« MIKE Cloud applications:
« Mesh Builder~
« Cloud Execution Credits***

880€ permomne

Leamn more

Ocean Engineering

Simulate 2D and 3D flow phenomena, spectral waves
and much more with our subscription package for
ocean engineering.

Whats in the package?

« Marine PP
HD (MIKE 21/3)

« MIKE21SW

« +one module of choice from MIKE 21 or MIKE 3
MIKE Cloud applications:

« Mesh Builder~

« Cloud Execution Credits*+*

T108€ jpermonmne

Learn more

Ports & Maritime

Optimise port and terminal design - from planning to
construction and more — with our maritime
subscription package

What's in the package?

Marine PP

MIKE 3 Wave Model FM (M3W)

MIKE 21 BW

MIKE 21 SW

* MIKE 21 MA

« +one module of choice from MIKE 21 or MIKE 3
MIKE Cloud applications:

« Mesh Builder~

« Cloud Execution Credits**

1383€ jper monne

Leam more

Coastal Engineering

Achieve sustainable coastal development with a
range of industry-recognised applications to support
coastal engineering and sediment studies.

What's in the package?

Marine PP
HD (MIKE 21/3)

Littoral Processes (LITPACK)

ST (MIKE 21/3)

MIKE 21 SW

« +one module of choice from MIKE 21 or MIKE 3
MIKE Cloud applications:

« Mesh Builder~

« Cloud Execution Credits***

1383€ /per montne

Learn more

UK is the strongest market for Marine Subscription Packages globally
- 15% of global sales, followed by UAE and USA

Environmental Engineering

Model any aquatic ecosystem or environmental
scenario — whether at the coast or at sea.

Whats in the package?

Marine PP

HD (MIKE 21/3)

TR/AD (MIKE 21/3)

MT (MIKE 21/3)

MIKE ECO Lab (MIKE 21/3)

+one module of choice from MIKE 21 or MIKE 3
MIKE Cloud applications:

« Mesh Builder~

« Cloud Execution Credits**

1383€ jper montne

Learn more

DHI
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The ACADEMY by DHI

On-demand webinars
« COVID-19 accelerated our move towards online learning Access recorded sessions

- On-demand Webinars RS, arrywhere
- Self-paced (free) online courses
- Instructor lead (online) courses

- Custom courses (we can still come to you)

NEW SELF-PACED COURSE

FEFLOW - Advanced modelling of

 Blended courses complex geologies
- Silver Level free with a valid SMA
‘ s, Tell me more
Silver
- P
‘49 ‘199 ‘39
B L RN Looking for a custom course?
@ -day access to all course materia @ -day access to all course material @ lay access o course matenal - - .
R e T ; S = - Contact us to create your ideal training plan.
@ 30-day training license @ 30-day training license @ 60-day training license
@ No access 1o personal tutor @ One 1-hr session with a personal tutor @ Two 1-hr sessions with a personal tutor =
Request more info
© Training certificate © Training certificate ® Training certificate D H I

© DHI




https://support.dhigroup.com/

Customer Care Portal

DH‘ I:N a | Knowledge Base MIKE Forums Contact Support Contact Sales ‘ Q ‘ Mark Britton -

.
Ex .

‘ All ~ ‘ Search all support and community content | Q -‘

Are you new to water modelling or a seasoned professional seeking extra support?
DHI's Customer Care Portal provides easy access to an extensive selection of online resources including product documentation, FAQs, video tutorials and user forums.

To get started, simply type your question in the search field or click on a topic of interest below.

3] £ D

pecific featur D H I

selected products

Installation Getti rted with
and licensing your software

© DHI



https://support.dhigroup.com/

Customer Care Portal

« Use anonymously

https://support.dhigroup.com/

DAl

Products

Al
O FEFLOW

Record Type

Al

Forums
Knowledge Articles
Idea Forums

Modified date

@ All

© Today

O Past Week

© Past Month
O Past 3 Months
O Past 6 Months

Home > Search >

2343
2295
47

2343

41
46
82
91

a ‘ Knowledge Base MIKE Forums Contact Support Contact Sales ‘ Q |

Results 1 - 10 of 2343 for
FEFLOW

Installing Feflow 6.1 on centOS 6.3

-. | am trying to install Feflow on centOS 6.3And | get

10.x86_64 libifcoremt.s0.5()(64bit) is needed by wasy-f
6.1-10.x86_64 libimf so{)(54bit) is needed by wasy-fefl

10.x86_64 libirc.s0()(64bit) is needed by wasy-feflow-6.
10.x86_64Can you please point me to which package(s|

feflow5.0 can be installed under win
... now my pc installs windows xp ,but i can not install
windows 20007 ...

FEFLOW | Installation guide

-. This video tutorial has been designed to assist our Fi

Re: feflow5.0 can be installed under,
... The problem installing FEFLOW 5.0 on Windows XP i

Re: feflow5.0 can be installed under,
... hi peter i install the dongle drive you have emailed t
dongle. can you help me? ...

© DHI

Relevance ~
DH:|§B “~ ‘ Knowledge Base ‘ MIKE Forums ‘ Contact Support ‘ Contact Sales ‘ Q ‘

....or sign in for more access

Contact Support

Personal profile

Forum posts

Company profile

Company licenses

‘ x ‘ ‘What can we help you with 7

ly Open Cases~

Case Title
Converted Sales Order 2613638, New HYDRODYNAMICS subscription

Converted Sales Qrder 1149114, Global (usmmer-renew SMA under
Global Agreement

Case Number

CAS-138141-X3Q8581

(CAS-138011-R7Q3X2

Created On

6/8/2023 4:22 AM

6/7/2023 1.03 AM

B — W
Y -

Modified On

6/8/2023 8:49 AM

6/7/2023 10:24 AM

Sign out

DHI



https://support.dhigroup.com/

Customer Care Portal

* Manage (and extend*) your own licenses

Licenses overview

This page provides you an overview about your licenses. Select a specific license for more actions, like SMA renewal, quote request etc
If you find any discrepancies, please contact our support

Personal profile

Forum posts

Company profile

: i . . Sign out
Installation  Key Expiration Versio  Sea Installati
No No Date ¥ SMA Expiry Product Module Name n ts  onType License Type
9922347 3422 12/30/2023  12/30/2023  Cloud Platform Company Subscription 2022 1 Internet  Subscription

Company Profile

Legal Entity / Billing Address

Registered Company Name

Address Line 1

| Near the Little Mermaid

Address Line 2

| Down by the Sea

Address Line 3

ZIP/Postal Code

City

| Copenhagen

Country *

Denmark

State

Other Company Details

Registration Id

Personal profile

Forum posts

rofi

Company licenses

Sign out

VAT Number

Currency

euro

Company Type

Consultants

Company Size

< 10 employees

Company Contacts

i= Portal Active Account Contacts~

Full Name

Mark Britton

Tomas Paulas

Email

mfb@dhigroup.com El

top@dhigroup.com

© DHI

License detall

Order No Key No
9922347 3422
License Type Att
Subscription —
Product Seats
Cloud Platform 1
Module Name * CPUs

Company Subscription —

Expiration Date Installation Type

12/30/2023 Internet
SMA Expiry Version
12/30/2023 2022

Request quote

DHI




2.

Focus on MIKE+ (the new MIKE FLOQOD)




MIKE+ Product Evolution

owered
— MIKE SHE \q\\\"ep byolll

\*23 FEF{ o
& w aelid gr:f"r’“o
et g : 2 m, g, e
e ;?’\gaer;ﬁﬁ: groundwater +° o‘.:gsga M?-‘!rp,g::?%’
3? mode\lisg Integrated hydrology ¥ ‘ w{’o
MIKE 21 of coast and sea MIKE HYDRO —_— %
~ -
o T Pad 1% %
X rss ™ %% T
S &5% } OPERq,. %58 %
5 ook < y/ 263 T
~ L & [e) aggm

Ig rated basin w $ %

M I KE T
5% 3 (i

%5, C o)

& o)
’b“%:"?‘"ne ““ﬂ,e@e ) g,-?' 3‘-’

g and op®* oS¢ g

[

. &o £ -

2D modelling
of coast and sea

LITPACK MIKE HYDRO

]

Powered by DHI

MIKE 11

Unlimited river

Littoral processes
medelling

and coastline kinetics

MIKE FLOOD \

MIKE URBAN A ¥ P:;{g;;a;ee,s
i < e
mode\\m@é‘co\f o
i MIK (o)
Urb. land \ Q‘J
simulation of WWTPs ri;e?;:;:ﬁ:f:g r:gdelling Od e\\\°

Urban water modelling Vanced Water mO

© DHI




MIKE+ Modules Today

MIKE+ Model Manager ArcGIS Pro

PipeFlow I River

Rainfall Runoff

MIKE Hydro
River

B catchments

B collection system network

B River network Transport

(] 2D overland

EPANET 2D Overland

Special

Analyses

Couplings to other products

() Coupling to MIKE HYDRQ River |

[ Coupling to MIKE 21 or MIKE 3 FM Data ASSimiIation Dﬁ
[] Coupling to MIKE SHE

© DHI




MIKE+ Integrated GUI

« One GUI for all things “Flooding” -

MIKE FLOOD (4 separate GUI’s)

® File Edit View

Link parameters  Run  Window  Help

Dl e &R o

MIKE+ (only 1 GUI)

Fie' | Proect Moo CSnetvek | Rwerretest | Coiceents | Dioesind  Colngiok Sroakn Tods Rl

2emee [ S @AY B OB
p— Frvars | Gk B Ddn Sk e Gemime | ek

o e
LY ET L - L "
R

& Teguwam v [ O BC O oo s = wo a e

=3 E=E
[=l=]x]

MIKE Flood
Linkage Fies
o Link Defintions

Lateral Link Opti
Urban Link Optio.

Standard/Stucture

Fiver Ut Link O
Side Structure Link | | |3

Link type

rpantd River Chainage

M21 Area | o of m21]
No.

|

Cells

Lateral

Lateral

Lateral

Lateral

LinkNo: 29

[ Coordrates | el ndces]

o[<[o[o[=][n[2]F

{53 b e 1 i e 5 S

N

X

752611 3740
A7e28142185
17526182470
7526154525
17526192455
7525197821
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752631 7145
1752637 0509

17527003565
1752705, 1201

[EESEI|

753507 2005 | &

orToeTTes
59475128437

EDEIRII
SeetarasTos| T

1070.000 | 1395000
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I
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5047200

5947700
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o BT
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1752400
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n {Smuiaton

MIKE 11 Execution Log

Mode
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Latest Developments in MIKE+ Release 2023

« EPANET 2.2 for Water Distribution (pressurised systems)
* Auto-calibration to optimise Water Distribution networks
 New Water Hammer model with steady-state and transient engines

« SWMMS5 engine added for Collection Systems (gravity form for sewer and stormwater)
* Rivers are now fully implemented including advanced Sediment Transport model

» Infrastructure (buildings, roads) and Depth Average roughness calculation in 2D
are now GPU enabled

» Connect directly with MIKE SHE models

DI

© DHI




3.

Focus on FEFLOW 8.0




FEFLOW 8.0 - next generation of groundwater modelling

« The first major FEFLOW release since 2015, focused on model conceptualization.

Well Manager
» Add Well |v # Delete | (=] Extended Propertie
0]
1 - MName X
1 3.56055e+06 [|
2 b 3.56158e+06 [i
3 c 3.56205e+06 [|
4 d 3.56247e+06 [
5 e 3.56262e+06 [i
X 6 f 3.57336e+06 1
j - i 7 g 3.57340e+06 i
Conceptual New Well Manager 3D Supermesh MIKE Cloud for
modelling and new editor Repair FEFLOW and
workflow for 3D FePEST

model building

DI
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Conceptual Modelling

» Allows users to focus on the concepts rather than on the technicalities of meshes
» Geometries (points, lines and polygon) assigned a “meaning” even before mesh exists

1) Concepts first » 2) FEFLOW “just” does the rest...

Material regions
- Patches -

FEFLOW (R) FEFLOW (F) ﬁ

© DHI




New Well Manager

* New functionality and Ul component dedicated to the management of well objects
* Quickly create groundwater and geothermal wells by selection and/or coordinates

<3 Well Manager ? X

Easy access to all relevant wgll properties

» Add well |v 2 Delete =l Extended Properties Blmport HExport

pall % | (504 out of 504)
Id Mame X Y Z [Top] Z [Bottom] Well Type Rate (Flow)
1 a 3.56055e+06 [m] 5.63742e+06 [m] 430.589 [m)] Well BC 0 [m*/d] I
2 b 3.56158e+06 [m]  5.63925e+06 [m] 369.358 [m] Well BC 0 [m/d]
3 C 3.56205e+06 [m]  5.63253e+06 [m] 378.897 [m] Well BC 0 [m?/d]
4 d 3.50247e+06 [m]  5.63957e+06 [m] 334,335 [m] Well BC 0 [m*/d]
5 [ 3.56262e+06 [m]  5.63962e+06 [m] 328.746 [m] Well BC 0 [m*/d]
& f 3.57336e+06 [m]  5.62892e+06 [m] 425,259 [m) Well BC 0 [m*/d]
7 g 3.5734%+06 [m]  5.629e+06 [m] 386.769 [rm] Well BC 0 [m/d]
8 h 3.57451e+06 [m]  5.64957e+06 [m] 243122 [m)] Well BC 0 [m?/d]
9 i 3.59181e+06 [m] 5.62873e+06 [m] 243.75 [m] Well BC 0 [mi/d]
10 ] 3.5918%+06 [m]  5.62843e+06 [m] 242,133 [m] Well BC 0 [m?/d]
44 A rAAan e roennne nero S An oAnT T T T nor Irn
¢ Verify (®Reset oK Cancel Apply DHI i %
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>
u/ Geode-solutions
4

3D Supermesh — Create and Repair

» A partnership with Geode-solutions, a technology company tackling future modeling
challenges using advanced meshing techniques

» Repair any improper 3D data (geometries with non-conformities) such as surfaces
and polylines to increase your success rate building a complex 3D mesh

» Easily integrate new datasets to the 3D Supermesh
* Included with all FM3/FMH3 licenses having valid SMA

Add 30 Supermesh Points

Add 30 Supermesh Polylines

Add 3D Supermesh Bounding Box
Add 3D Supermesh Plane

* e

o3

© DHI




>
1/ Geode-solutions
4

3D Supermesh — Create and Repair

Supermesh
Processing
Panel

© DHI




Cloud Execution Panel

* New panel connects FEFLOW Desktop with Cloud resources
* Minimal user intervention and real-time monitoring of model results

Cloud Simulations F X

Remaining Credits: 825082
emaining Credi ’m

V| Stay signed-in

MIKE Cloud project folder: |TEST
mike@dhigroup.com
FEFLOW Model: () current () user-defined (local) (@) user-defined (doud)  ClosedioopReverseFlow. fem I:l
FEFLOWY Version: |FEFLOW 7.5.01 w |Cor‘|ﬁguraﬁor‘|: |'.|'M—540 (32 GB, 16 CPUs, 0 GPUSs) V| | + Add Simulation | |X Delete Simulation(s) | | ' Import... | |  Export... |
£ Open result > Download result{s) | M save result as... | | ¢ Open Project in Browser | &> Upload and Run g Stop Run(s) [ show all simulations )
Madel Status Simulation time Elapsed time Cloud Qutput Felder Progress Download
‘exercise_cloud.dac (cloud): Success 2000 d (# 139) 00:05:59 (simulation 00:00:07) exercise_cloud_output (1) Completed Completed
¥ Model-list In progress 00:08:36 joblist_output ‘52 %
IDVertical_v2 fem (cloud) In progress 19.5d (£ 28) -T %
ClosedloopReverseFlow_budgets.fem (cloud) In progress 333736 d (# 493) ¥
Cloud Simulations MNavigation Autopilot Planes Scene Library Log
https://www.mikepoweredbydhi.com/products/mike-cloud/cloud-execution/ Dﬁ

© DHI



https://www.mikepoweredbydhi.com/products/mike-cloud/cloud-execution/

Thank you

DA
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