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1 Introduction

MIKE+ is the new and future modelling platform for modelling all urban and river water
systems.

It is introduced as a full featured urban modelling package for modelling Water
Distribution, Collection System, Rivers and 2D Overland. MIKE+ is the successor of MIKE
URBAN.

The MIKE 2026 Release includes MIKE+. However, MIKE URBAN 2020 update 1 is the
last release of MIKE URBAN and it is required to be installed on the same PC as the
MIKE+ 2026 version in order to import and migrate existing MIKE URBAN models.

The current document targets existing MIKE URBAN users with the aim of informing
about the features of MIKE+ as well as outlining the main steps involved in migrating from
MIKE URBAN to MIKE+.

2 Release and License Information

MIKE+ is our primary urban software product for sale with the MIKE+ Release 2019 and
forward.

New purchases of MIKE+ ArcGIS product include licenses to access both MIKE+ and
MIKE URBAN. MIKE+ and MIKE URBAN can coexist on the PC and run simultaneously.

MIKE+ comes in two versions:

e MIKE+
¢ MIKE+ ArcGIS

The difference between the two version is that MIKE+ ArcGIS includes a license for
ArcGIS Pro, ArcGIS and one seat for ArcGIS Online as well as installation files for ArcGIS
Pro.

In both MIKE+ and MIKE+ ArcGIS, there is an ArcGIS integration option by which export
of data to ArcGIS Pro is possible. This integration requires a license for ArcGIS Pro.

Existing users of MIKE URBAN with a valid Service and Maintenance
Agreement (SMA) have got access to MIKE+ ArcGIS version without additional fees.

2.1 Releases

The following list describes the main improvements added to the first versions of MIKE+
(initially named MIKE URBAN+). MIKE+ is now considered fully replacing MIKE URBAN
with many advantages, and the content of the latest versions is not described here. Refer
to release notes of the latest versions for specific information on their content.

« thefirst release in May 2019, MIKE URBAN+ 2019, includes support of water

distribution and collection systems
« the second release in November 2019, MIKE URBAN+ 2020, includes:

Powering WATER DECISIONS 1
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2D Overland flood modelling
Culvert Structures
Sediment Transport
Import of existing MIKE URBAN Scenarios
Enhanced LTS functionality
o Improved result presentation workflow
the third release in June 2020, MIKE URBAN+ 2020 Update 1, includes:
o Enhancements to 2D Overland flood modelling
o New river hydraulics module and option to connect to collection system
and
the fourth release in November 2020, MIKE+ 2021, includes
o Water Hammer
o Support of SWMMS5 hydraulics and hydrology
o Cross section generation for river
o Cross section viewing of 1D and 2D results
o Non-Newtonian 2D flow
the fifth release in May 2021, MIKE+ 2021 Update 1, includes
o Support of water quality for SWMM5 projects
o Pump emergency storage estimation for collection systems
o Support of EPANET 2.2 engine for Water Distribution
the sixth release in November 2021, MIKE+ 2022, includes
o Coupling of SWMMS5 with 2D Overland module
o Export of map data and profile plots to CAD file
o New tool to analyze results differences between collection systems
simulations
o All river structures supported
o Automatic import of river models from MIKE HYDRO River or MIKE 11
o Optimization module for pumps and valves scheduling for Water
Distribution
the tenth release in November 2023, MIKE+ 2024, includes
o A full-featured river module replacing MIKE HYDRO River and MIKE 11
o New functionalities to compute average demand, leakage, and demand
pattemns per zone, for Water Distribution models
o A new tool to convert 2D flood results to polygon classes.

O O O O O

Guide to existing MIKE URBAN Users - © DHI A/S
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3 Getting Started with MIKE+

This chapter provides a quick introduction to MIKE+.
Example files for all model types are provided with the installation in both Sl and US units.

In the following illustration of a Collection System model, Sirius is used as an example.

3.1 Open MIKE+ model and explore MIKE+ GUI

1. Start MIKE+

B~ RRLBOWNE - R

Fe | map

<
iiii
2
8

7

@

Setup

Setwp | Layers and symbols  Results

Startup time = 155640965

Figure 3.1 Start screen
2. Open the model Sirius.mupp

a. File/Open
o ~~0 MBSO WD

= |
2 e
[+] Open N Ctrl+0
g Database 3
E Recent projects 3
@3 User preferences Ctrl+F, Ctrl+G
|£| Install examples... Ctrl+F, Ctrl+E
About
5] Exit Alt+F4

Figure 3.2 File | New

Powering WATER DECISIONS 3
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b. Browse to the MIKE+ project file Sirius.mupp and click “Open”

& Open
€ o v
Organize * MNew folder

"~ Name

3 Quick access
Sirius_m1d - Result Files

» Libraries » Documents > DHI » MIKE Software » Examples » MIKEp » Sirius >

Date modified

24-09-2020 17:38

Search Sirius

v O

=~ ™ @

Type Size

File folder

23-09-2020 18:43

MIKE URBAN+

345KB

@ OneDrive - DHI

<3 Sirus.mupp

B This PC

M 3D Objects
I Desktop

|= Documents
4 Downloads
J Music

&=/ Pictures
B videos

&9 05Disk (C)

- Libraries

'“| Documents

File name: | Sirius.mupp

“ | |MIKE+ project file(* mupp)

_

I Open I | Cancel
Figure 3.3 Browse for MIKE+ project file, *.mupp
c. Review the application window
B ~RRBDXL@O%UNE - X a ples\ DT rius.al e » ==k
e rodMlaing L) Cotcments _ Srultion_ Toos_ Rosiks_ - -
o e ME o @ & :
Gl o <] | Mo Sep Syl ks gy Logve | o ol Ribbon

Setup v x| [wap x
Y AAAC > B AN OFBR M- Pimee - WE OOQOROCID D LYV HOAR: i /OY D S
Famer- A
-0 Catchments.
3 oy eneise
5 e

Cabraions
G Resuh speccaions
5 Ve o

Setup
B¢

X: 111599717, ¥: 110062.569 [Meter] Map scale: 43705471

Setp | Lyersondsy.,  Resuts

20

— — — —

30 a0
i

Figure 3.4 Overview application window

Map: map view of the model with default symbology
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Model

o General settings
R o0

Description
Meap configuration
CS network

+ = Catchments
Boundary conditons
Initel conditions
Tobles

# & Calibrations
Scenarios
Resut specifications

+ - Smulation speciications
Vadation

Database validation dore.

B AREBDXEO@OWNE -~

Setup | Loyersandsy.. Resuts

MIKE +, Base [Spatiatite, C:
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network  Cotchments  Simulstion  Tools  Results

HEE @ B &

w  Project Global
nfo  settngs

GV OB BR M- VPhwsea. - i E OO0 % 0O
A Map Toolbar

X: 111125604, Y: 108822.122 [Meter] Map scale: 43705471

Figure 3.5 Map and toolbar window

Powering WATER DECISIONS

The map is per default ‘docked’, but can be ‘floated’ (right ‘click’ + ‘Float’, or

drag the tab).

The map is brought to the front by clicking on the ‘Map’ tab.

Left panel: One of four ‘Table of contents’:

e Setup: Access to model setup editors

e Layers and Symbols: Configuring map symbols

¢ Results: Result files loaded in the project

e Plots: Results presentation, saving a list of graphics using result files as

inputs.

Context-sensitive contents — only editors associated with currently active

modules are shown (controlled by ‘Model type’ editor)
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Model type

Model: Rivers, collection system and overland flows
Features
B catchments

B Collection system network
[ River network

[ 20 overland

Couplings to other products

[CJ Coupling to MIKE HYDRO River
C] Coupling to MIKE 21 or MIKE 3 FM
D Coupling to MIKE SHE or FEFLOW

Spedal analyses

C] Pump emergency storage estimation

Unit

~ Unit system: SIunits, CMS

Modules
@ Rainfal-Runoff (RR)
B Hydrodynamic (HD)
[J Contral rules
[ Long term statistics (L TS)

[ Transport (AD, SWQ)

~ Edit

Figure 3.6 Modules selection

Data validation:
Green: all OK
Red: Some data is incomplete or incorrect

Logical workflow sequence, entries organised in modules and groups

3.2  Project Info: provides a general information on the project contents

Guide to existing MIKE URBAN Users - © DHI A/S
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1IKE +, Base [Spatialite, C:\Local\Sirius\Sirius

‘ File ” Project| Map CS network
Model;

® DRME b © B #

Rivers, collection system and overland flows

- Map view Setup Symbols Results Property Simulation Logview | Project | User preferences

iew view view view wiew info
Model type A Manage views A Global i
Setup ® X || projectinformation [ =B x|
=3 \/ General settings ‘
R4 Vode! e Project
Description File name |

Map configuration

CS netwark Connection info |SpahaL|be, C:\Local\Sirius\Sirius. sglite |

Catchments

Boundary conditions

. y Collection system network

Initial condttions

Tables Component informations

Calibrations Number of nodes Number of patterns

Scenarios

Result speciications Mumber of pipes 57! Sum of user defined pipe length 6408273 [m]

Simulat ecificat

\',‘;:zah:’: specmcations Number of weirs Sum of geometrical pipe length 74959.16| [m]

Nurmber of orifices
Mumber of valves
Number of pumps

Number of curb inlets

LU

Number of catchments 86

[+

Sum of pipe volume (user defined pipe length) 346447.6 [m~3]
Sum of pipe volume (geometrical pipe length) 341739.8|[m~3]

Figure 3.7 Project information

3.2.1 Opening editors

General features

A click on any group entry folds/unfolds a group.

A click on any low-level entry opens an editor and per default docks it as a tabbed document.

‘Docked’ editors are displayed one at a time. Any editor can be brought to the front by clicking

on its tab.

When ‘Floated’, editors are displayed in a stack, with the active editor on top.

Map X

Figure 3.8 Dialogs floating

Powering WATER DECISIONS

BRQACIBEUDYE OGBR - | St | B /DT I ERIARwo - @ -l .-
W tewsdection ~[ P E GO0 %OICIT I LYVEOARD-
A Nodes o x
Identification ~
N —
D [C14150801
v [ tosmevoooszeseliml [ e
Pipes and canals o x
Geometry | Cover | Flow regulation | Headloss || Pressure node | so
Fromnode [C20211701 [ et |
o cuncin [| | T —E T Y
Tonode  [C20212003 ]
Dismeter L im Bottom level
Basin geometry T Peat Geometry | Flow regulation | Fricton loss. | Pressurized | Gid pomt | Description |
ke B et
3| [m] Length I 168.5) ] | 167.08] [m]
3| fm Upstreamlevel [ -1.4]m] | 1
45| [m Donnstream leve! | -1.512 ] | 1
< Crosssection |CRS_450x300 ™ Sope I Jowl [ caladate |
[o gm Tl o i
D X coordinate [m] ¥ coordinate [m] Node typ)
b1 |C14150801 95821.0001220703| 103051.600097656 | Manhole
2 |C14150802| 95856.7000732422  103005.00012207 |Manhole
Im leu “I Clear [] [ 1/596 rows, 0 selected
3 |C14154801| 95888.0001220703 | 103468.100087656 | Manhole
1 i e e D Fromnode  Tonode  Enabled  Type Height [m] Width [n] ~ Diameter [m] length[m] G
5 |C15152401| 96435.7000732422 | 103249.200073242 [Manhole || P 1 czx2117n1.1| CZUZII?DI‘ C20212503| 4 |CR5 '| 3| 4-5‘ 3| 158‘5‘
T T —— t t t T
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Catchment connections % | Catchments

MIKE+

Identification
Catchment ID EI III
Delete
Location
@ Node Mode ID C14150801 EI III
() Entire link Link ID lII
O Link chainage  Chainage start/end [m] [m]
Catchment load allocation
Load type Standard ~
Fraction of catchment runoff 100/ [%]
Fraction of catchment discharge 100 | =]
I]D ~ IM ~ I Clear
jin] Catchment ID Type Mode ID Link ID Start chainage [m] End chainage [m] Load type RR fraction [%4] PE fraction [%:]
b1 3453 514150801 [Mode - | C14150801 Standard - 100 100
2 3454 514151901 [Node - | C14150801 Standard - 100 100
3 3455 514152801 | Node - | C14150801 Standard  ~ 100 100
4 3456 514150802 | Mode - | C14150802 Standard  ~ 100 100
5 3457 515150001 | Node - | C14150802 Standard - 100 100

Figure 3.9 Dialogs docked

3.2.2  Editor Functionality

Error validation

Move the cursor above red marks with exclamation marks, to view the error description.

Setup r x Map MNodes X
B o General settings Identification
o Model type x| 95821.0001220703] [m] Tsr
Description D [C14150801
[#~ 1 Map configurati Y | 103061.60009?656|[m] Delete
E-® CSn
® Geometry “lml Head loss |m Soakaway | Desaiption
Pipes and canals
Pumes Nod Ground level
Wers oce type ondieve [ @
Valves
Curb inlets Basin geometry ~ | | Edit
Generic shapes
Cross sections River ID R Location [m]
[~ 1 Catchments
[~ 1 Boundary conditions
[H- 01 Intial condtions
[H- 1 Tables
[H- 1 Calibrations
[~ 1 Scenarios
[ 1 Result specifications
[~ 1 Simulation specifications
jin) ~ | ALL ~ N Cl
----- Validation I I I e
o] ¥ [m] ¥ [m] Mode type Diameter [m] Ground level [m]
k1 C14150801 |95821.0001220703 | 103061.600097656 | Manhole -
2 |C14150802 |95856.7000732422 | 103005.00012207 | Manhole -

Figure 3.10 On-the-fly data validation

Filtering

Guide to existing MIKE URBAN Users - © DHI A/S
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m Catchment connections ¢

Identification
Insert
Catchment ID EI lII
Delete
Location
Qe ek e [v]
() Entire link Link ID III
(O Link chainage  Chainage start/end [m] [m]

Catchment load allocation

Lo e

100 [%]

100 [%]

w I Clear ows, 0 selected

D Catchment ID Type Mode ID Link ID Start chainage [m] End chainage [m] Load type RR fraction [%&] FE fraction [%]

3458 514154801 |Node - | C14154801 Standard - 100 100
3459 514152901 |MNode ~ | C15152001 Standard - 100 100

ki 3453 514150801 |Node ~ | C14150801 Standard - 100 100
2 3454 514151901 |Node - | C14150801 Standard - 100 100
3 3455 514152801 |Mode ~ | C14150801 Standard - 100 100
4 3456 514150802 |Mode - | C14150802 Standard - 100 100
5 3457 515150001 |MNode - | C14150802 Standard - 100 100
6
7

Figure 3.11 Catchment Connections

Other functions

Select column
Field calculator

Select by attribute

Figure 3.12 Grid functions (1)

Clear selection

Copy to clipboard

Copy to clipboard with header text

Paste from clipboard

Manage selection » Mew selection list
Add user defined column Add to existing selection
Clone selected rows Remove from existing selection

Show columns in active tab

Show grid only

Reset layout

Figure 3.13 Grid functions (2)

Powering WATER DECISIONS 9
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MIKE+
Boundary conditions editor
e 0D HNEX L& O % "M = ialite, C:\! \mjlk\D \DHI\MIKE \MIKEp\Sirius\Sirius.sqli
| File ” Praject‘ Map C5 network. Catchments Simulation
CIELUEL © 8
Collection system - Map view Setup Symbols Results Froperty Logview | Project  Global
view view view view settings
Model type a Manage views Global i
Setup o x Map x|
o Gene stogs BRQAC>BE % OF Rt - | Wik | %iE 6§00 ™ O

Map corfiguration
B~ 1 C5 network

R Nodes
Fipes and canals A

Pumps

Weirs

Orffices

Valves

Curb inlets

Generic shapes
- 11 Cross sections

- o Catchments

= Boundary conditions

[ 01 Repetitive profiles
Diumal pattems
Cyclic profiles
Profile calendars
Special days

Boundary conditions

Boundary overview

Load points

&=y condttions

2} Tables

) Calibrations

- 1 Scenarios

2}

2}

I
B

Result specifications
Simulation specfications
Validation

B-E-E-E-E-E

Figure 3.14 Boundary Conditions

The following describes the main ‘Boundary conditions’ editor, which supports all types of

boundary conditions in a unique place.

‘Identification’ box

Contains the main properties of the boundary condition: Identifier (name), Type, Activity.

Guide to existing MIKE URBAN Users - © DHI A/S
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Map Boundary conditions < |
Identification
Insert
D |Siriustver_Node_13 | Type Qutlet water level ~
[+] apply Boundary  Cutlet Levels Air temperature Delete
Evapo-transpiration
Catchment discharge
Spatial extent | Temporal variation ' Limited interval | 4 Catchment discharge per area Q/hrelation | Desaiption
Catchment discharge per PE
Al Load point discharge
Load point discharge per unit
. Inflow to node
O List o |Inflow to link
Inflow from result file
(@ Individual ... |Dutlet water level
Exfiltration from node
Source type Start chainage Egrﬁ:gﬁj:an:i:?;r face) [m] Downstr. chainage [m]
Stormwater loads(RDIT)
Geo-coded 1: Domestic W Open inflow to river
Source inflow to river
- ¥ River water level
Data source location X River Q/h relation
Free river outflow
Grid distributed weights Closed river boundary

1/7 rows, 0 selected

D Type Group Mo Apply Boundary Load type Connection type List Name
p1 |§iﬂliuu'_lluh_13 | Outlet water level - | Outlet Levels | 3 | - | Individual -

Figure 3.15 Boundary Conditions

Powering WATER DECISIONS 11
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‘Spatial extent’ tab
Linking of the actual BC with the model

e All —entire model

o List (selection): reference to a sub-set of model elements, defined in a ‘selection manager’
(in MU Classic: *.mus’ file)

. Individual: reference to individual model element

o«  Geo-coded: applies for load points associated with individual model elements

o  Data source location: applies for meteorological stations (e.g. rain gauges)

o  Grid-distributed weights: applies for rainfall supplied as RADAR grid data

‘Temporal variation’ tab
.

Identification
D \Ramrau,ueay Type ‘mﬂ V‘
M Apply  CatchmentLoads Delete
Spatal extent | Temporal Variaton |[Lmited interval | Scaling factor | Distributed Weights | Description
(O Constant Cyclic (@) Time series
Value rm /il Value [l File name Sirius_IDF infel| | ... |
Gradual startup Pattern Time series [D F=1
From /] Data type Rainfall Intensity
Tme 60| fsec]
| v AL v | Clear 6/7 rows, 0 selected
o) Boundary type Group No Apply Boundary Load type Connection type List Name Load category X coordinate [m] ¥ coordinate [m] Catchment ID Node ID Lirk ID
1 |SirusRiver_Node_13 | Outlet water level - | Outiet Levels ~ ~ | Individual - 1: Domestic WW - Node_13
2 |SiriusRiver_Node_14 | Outlet water level + | OutletLevels v | Individual B 1: Domestic WW = Node_14
3 SiriugRiver_Nede_15 | Qutlet water level - | Outlet Levels ~ ~ | Individual - 1: Domestic WW = Node_15
4 |SiriusRiver_Node_16 | Outlet water level - | Outlet Levels ~ + | Individual - 1: Domestic WW  ~ Node_16
5 Wastenater | Load point discharge | Network Loads v DWF ~ | Gea-coded - 1: Domestic W~
(23 Rainfall_1_year | Rainfall - | Catchment Loads ¥ ~ Al - 1: Domestic WW -
7 Runoff_input | Inflow from result fie = | Network Loads r Al

Figure 3.16 Temporal Variations

Provides information about quantities and temporal variation

. Constant
o Cyclic
o Time series

‘Limited interval’ tab

Per default, a BC applies during entire simulation period. Activating ‘Limited interval’ restricts the
BC’s activity for the specified time interval only.

Guide to existing MIKE URBAN Users - © DHI A/S
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Map Boundary conditons X |
Identification
- Insert
D |F‘.a|n1'a||_1_year | Type Rainfall ~
Apply Catchment Loads Delete

| Spatial extent | Temporal Variation | Limited interval | Scaling factor | Distributed Weights | Description

[] use limited validity interval

-

Start: |01-01-1900 00:00:00 = End: (01-01-2100 00:00:00 =

Figure 3.17 Limited interval

‘Scaling factor’ tab

‘Scaling factor’ other than ‘1’ scales the specified BC quantity up or down.

Map Boundary condiions ¢ |
Identification
- Insert
D |F‘.a|n1'all_1_year | Type Rainfall i
Apply Catchment Loads Delete

patial exten emporal Variation in caling factor ] escription
Spatial extent | Ti | Variati Limited interval | Scaling facto Distributed Weights | D i

Scale factor | 1] 101

Figure 3.18 Scaling factor

‘Distributed weights’ tab

Contains user-specified or automatically computed ‘weighting factors’, i.e. contributions of radar
grid cells or rain gauge to each catchment in the model. Note that the sum of weights for each
catchment must be one. Data validation automatically controls that the data are correct.

Powering WATER DECISIONS 13
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Map Boundary conditions ‘

Identification

D |Rainﬁ|||_1_year | Type |Rillﬁl k4 |

[ Apply  Catchment Loads
| Spatial extent | Temporal Variation _ Distributed Weights | Desription |

|§is_]r_|ﬁﬂ.m | |F=1 |

Catchment ID Weight

Figure 3.19 Distributed Weights

‘Description’ tab

Contains user-specified description of the actual BC.

Map Boundary conditions 3¢ ‘

Identification

10 |Rainﬁ|||_1_rear | Type | Rainfall - |

[] apply  Catchment Loads

sy | T vt [ EATRETA | S e | SaRBURAVEG ccon |

Description | |

Figure 3.20 Boundary Conditions - Description

14 Guide to existing MIKE URBAN Users - © DHI A/S
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3.4  Results specification
3.4.1 Result Files
Map Result fles 3 -
Identification
Content type Format resid v
Saveal | RRItems | SWQAD Items | SWQSTItems | LIDItems | CDItems | CD AD Items
Basic items Additional items
[ Total runoff [ Actual rainfal 2
[ Net rainfall [ Actual evaporation
O Total infilration
Total Loss
[ RDI: Overland flow
[[] RDI: Interflow routed from second reservoir
[] RDI: Base flow
[J RDI: Interflow and base flow
[] RDI: Rootzone storage
[[] RDI: Surface storage
[ RDI: Groundwater depth v
| M m v | Clear 16 rows, 0 select
Result files Result selections
i) Model type Content type Format Location type Subset type Individual type Selection ID Individual ID Grid poit
b1 Catchments | Surface runoff ~|restd save all ~ | selection + |Node All grid p
2 Default_RDII | Catchments  » | RDIT v  .resld -
3 Default_LIDs | Catchments + |LIDs ~ | .resid -
4 Default_Catchment_discharge | Catchments  ~ | Catchment discharge ~|restd -
5 | Default_Catchment_discharge_quality | Catchments  + | Catchment discharge quality ~ | .resid -
] Default_Network_HD | Network + | Hydrodynamic - | .resld -

Figure 3.21 Result files

‘[dentification’ box

Identification
D |De1'au|t_5ur1'ace_runn1:|" | Madel type |Cabd'rnents v|
Content type |Su'face runoff V| Format |,re31d v| s

Figure 3.22 Identification box

Contains basic information about the result file:

« ID: ResultFilelD is a part of the unique result file name, which is created as:
SimulationlD+ScenariolD+ResultFileID+format extension

e  Model Type: Makes a distinction between ‘Catchments’ model and ‘Network’ model. This
distinction controls possible contents types and formats.

«  Content type: Each of the above model types can generate various contents. Result file
may contain just one type of contents (keeps various types of results in separate files), or
the contents may be mixed (puts various types or results in one result files)

o  Format: various types or results may be saved in various formats, typically .res1d and .dfs0.

Default result files

For each model type, MIKE+ database contains several definitions for default result file contents

for each type of simulation.

Powering WATER DECISIONS
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Simulation results are distinguished as ‘basic items’ and ‘additional items’

Default content may be user-modified to include or exclude specific result items.

Default result files contain results for the entire model.

MIKE+

List of accessible default result file definitions adjusts dynamically, depending on the activated

modules.

Map Result fles % -
Identification
D Model type Catchments hd

Content type | Surface runoff ~|  Format |resud ~|

Saveal | RRItems | SWQADItems | SWQSTItems | LIDItems | CDItems | CD AD Items

Basic items Additional items

[ Total runoff
[ Net rainfal

[ Actual rainfall
[] Actual evaporation
[ Total infitration
Total Loss
[ ROL: Overland flow
[ ROI: Interflow routed from second reservoir
[ ROI: Base fiow
[ ROT: Interfiow and base fiow
[J ROI: Rootzone storage
[ ROI: Surface storage
[ ROI: Groundwater depth

Basic Items

Additional
Items

|m M m ~ || Clear

Resut fles
jul Mode! type Content type Format.
Default_Surface sunoff | Catchments = |Surface runoff resid
Default_RDII | Catchments  » |RDII resid
Default_LIDs | Catchments  + |LIDs resid
Defau_Catchment discharge | Catchments - | Catchment discharge resid
Default_Catchment_discharge _quskty | Catchments v  Catchment discherge quality | restd
Default_Network_HD | Network resid

ERET RN ETREVE

IREEEREREEE]

~ | Hydrodynamic

Figure 3.23 Result files

Content types

1/6 rows, 0 selected

Result selections.

Location type Subset type Inclividual type

Selection ID Individual ID

Grid poi

~ | Selection ~ | Node

Allgrid p

The default list of result files can be extended to include any number of result file definitions,
distinguished by the format, contents type and geographical extensions.

User-specified result files may include mixed-contents from the same model type. E.g., a mixed-
content result file may include both runoff and surface pollutant results in one file
user-specified result file may be limited to include only one type of content.

. Of course,

Map Nodes Resuit fles 3¢
Identification
™ |pefauit_Surface_runoff | Modeltype |catchments v|

Content type | Surface runoff v Fomat | .res1d v

Saveal | RRItems | SWQADItems | SWQST Items | LD Items | CDItems | CD AD Items

[] Actual evaporation
[ Accumulated actual evaporation
[ Total infiltration
[ Accumuiated total infitration
[y L ROt overland fow
[ Accumulated ROI: Gverland flow
[ ROI: Interfiow routed from second reservoir
[0 Accumulated RDI: Interflow routed from second reservoir
[] ROI: Base flow
[] Accumulated ROI: Base flow
[] ROI: Interfiow and base flow
[ Accumulated RO Interflow and base flow
[] RO: Roatzane storage
[] ROI: Surface storage

<

[ Accumulated RDI: Infiliration to groundwater

[] RDI: Overland first reservoir flow from first to second reservoir

[ Accumulated RDI: Overland first reservoir flow from first to second reservoir
[ ROI: Interflow first reservair fiow from first to second reservair

[ Accumulated RDI: Interflow first reservoir fiow from first to second reservair
[] ROI: Capillary fiux

[] RDI: Overland first reservoir storage

[ ROIL: Overland second reservair storage

[] ROI: Lower base flow

[] Accumulated RDI: Lower base flow

[] snowstorage

[] RDI: Snow ZoneTemperature

[ RO: Snow ZoneRainfall

[ Accumulated RDI: Snow ZoneRainfal

Basic items Additional items
A Total runoff [ Actual rainfall [] RDI: Groundwater depth [] RDI: Snow ZoneWaterRetention
[ Net rainfal [ Accumulated actual rainfall [0 ROI Infiltration to groundwater [0 ROI: Snow ZoneMeltingCoefficient

[] ROI: Snow ZoneAreaCoverage

[] RDI: Snow ZoneMeltingWater

[] TimeArea: InitialossStorage

[] UHM: Excess Rainfal

[ Accumulated UHM: Excess rainfall

[ Kw Runoff [ImperviousSteep]

[ Accumulated KW Runoff [ImperviousSteep]
[ KW Runoff [ImperviousFiat]

[ Accumulated KW Runoff [ImperviousFlat]
[ kw Runoff [Pervioussmal]

[ Accumulated KW Runoff [Pervioussmall]
[ Kw Runoff [PerviousMedium]

[ Accumulated KW Runaff [PerviousMedium]
[] KW Runoff [PerviousLarge]

Figure 3.24 Additional Results
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Various result items are accessible through currently active tabs. The tabs activity depends on
the selected model type, content type and active modules.

Location
All specified results will be saved only as the specified locations

Result fles 3¢

Identification

D [Resut_fle 1 | Modeltype | Catchments v/

Contenttype |Mixed catchmentcontents | Format |restd |

Location | RRItems | SWQADItems | SWQST Items | LIDItems | CDItems | CD AD Items
O saveal

@ save subset Selection ~[ outers| |:|
O save indvidual ~

O Save within polygan

Result selection geometry

Draw on map - X[l )

| S | Clear 147 rows, 0 selected B yiows 0sckated
Result files

o Mode! type Content type Format
Result_file_L Catchments - | Mixed catchment contents v resid v
Default_Surface_runoff | Catchments = | surface runoff - lresd -
Default_RDII | Catchments = |RDIT v | resid -
Default_LIDs | Catchments  ~ |LIDs v resld v
Default_Catchment_dlscharge | Catchments - | Catchment dscharge lresd -
Defauit_Catchment_discharge_quality | Catchments - | Catehment discherge quality_» |
Default_Network_HD | Network

[0 Locatontype  subsettype
Sel_t|savesubset v |Selecton v |Nede - ¢

Individual type Selection

N s o e

~ | Hydrodynamic

Figure 3.25 Result files location

Saving location for user-defined result files may be specified as:

»  Save all: saves the wanted results at all model elements

e«  Save subset: saves the wanted results for model elements included in the chosen
selection

«  Save individual: saves the wanted results for the specified individual model element

«  Save within polygon: saves the wanted results for the model elements located within a
polygon drawn on the map

‘Location’ for one result file may be defined by any number of location definitions. Overlapping
location definitions are ignored (the results are saved only once).

3.4.2 Network summary

Any number of summary contents can be specified and associated with network model
simulations.

Powering WATER DECISIONS 17
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Map Metwork summary 3 |
Identification
Insert
D |5umm_1 |
Delete
Tables with min, max and accumulated values for
[ Modes [ Grid points, water levels
[ weirs and orifices [~ Grid points, discharge
[~ Pumps [+ Links, velodity
[ Links and structures
Summary of input data
[ Links and structures
Use selection to reduce summary tables
] mode selection
[ Link selection
jn] ~ | ALL ~ [ Clear ows, 0 d
D Modes Weirs & orifices Pumps Lirks Grid points, water levels Grid points, discharges Links, velocity Link
b1 Som: F | 0 | ¥ | ¥ ~ ~

Figure 3.26 Network summary
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Simulation setup

‘[dentification’ box and function buttons

Simulation setup o x
Bl Insert validate RUN
D Sirius_RR._and_HD Scenario Base ~
Delete Analyse Run detached
Event ID No event filter ~ Copy
J General | Catchments I HD | Results |
Simulation type Simulation period
Features
@ Catchments Start |01J01J2019 00:00:00 B~ |
B cCollection system network Bounderyinio:
River network Duration 1 o o o [dddd] [hh] [rmm] [ss]
2D Overland Set max. time
Moduies End [p2/01/2013 0o:00:00 B~
B Rainfall-Runoff (RR)
[ Catchment discharge (CD) Deseription
B Hydrodynamic (HD)
Long term statistics (LTS)
Transport (AD, SWQ)
Water quality (MIKE ECO Lab)
Sediment transport (ST}
Data assimilation (DA)
Couplings
Coupling to MIKE HYDRO River
Coupling to MIKE 21 or MIKE 3 FM
D ~ | ALL w [ Clear [ | | | 1/4rows, 0 selected
Simulation setup
D Scenario Evert ID Active simulation Catchments Collection system network River network 20 Ow
P 1 Sirius_RR._and_HD Base Mo event filter = W 3 3 |—
2 Sirius_CDS_1_yearHD |Base Mo event filter = [ [ 3 |—
3 Sirius_CDS_1_yearRR |Base Mo event filter = |— 3 |— |—
4 DWF_Network Base Mo event filter = [ [ v |—

Figure 3.27 Simulation setup

ID: Unique simulation ID, used in the result file name

Scenario: Scenario to be used for the current simulation. In some cases, model setup
based on selections (e.g. requested result outputs, boundary conditions, etc.) may conflict
with the contents of the selected scenario

Insert button: Inserts a new simulation setup

Copy button: copies a specified simulation setup (increased productivity)

Delete button: deletes current simulation setup record

Validate button: performs an extended validation of the current simulation setup, potentially
reporting warnings or additional errors besides the errors reported in the various editors
Analyse button: performs an analysis of the potential stability of the model setup. This is
primarily designed for river models.

RUN button: Executes the current simulation setup record

Run detached button: Executes the current simulation setup record, but in a standalone
window, independent from the MIKE+ window.

Access to various functionalities related to executing simulations, under ‘Simulations’

Powering WATER DECISIONS 19
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File Project Map CS network Catchments Simulation Tools Results
:C W_D E al E; Set active simulation: @ { Dol EIA EE) E #
Simulation  Batch MIKE 1D engine  Parallelisation Sirius_RR_a.. + Runactive Runin View log  View summary Model and Boundary

setup simulation configuration  configuration simulation  MIKE Cloud result report averview

Figure 3.28 Simulation ribbon tools

3.5.2 ‘General tab

General | Catchments | HD | Results

Simulation type Simulation period

Features

B8 catchments Start |n 1/01/2019 00:00:00 E- |

B collection system netwark Boundary Info.
River network Duration 1 0 0 0 [dddd] [hh] [mm] [ss]
20 Owverland Set max, time

. v -

Modules End p2/01/2019 00:00:00 B- |

B8 Rainfall-Runoff (RR)

] catchment discharge (CD) Description

B Hydrodynamic (HD)
Long term statistics (LTS)
Transpart (AD, SWQ)
Water quality (MIKE ECO Lab)

Sediment transport (5T)
Data assimilation (DA)
Couplings
Coupling to MIKE HYDRO River
Coupling to MIKE 21 or MIKE 3 FM

Figure 3.29 ‘General tab of the ‘Simulation setup’ editor

e Simulation Type and Modules: Choice of modules to be included in the simulation.
Accessible modules depend on module activation, model setup data and module
dependency

o  Simulation Period: start and end time for the simulation, limited by the active boundary
conditions (note some exceptions!)

o  Description: user-specified reminder information about the actual simulation

o Boundary Info: provides overview of the extent of the active boundary conditions

o  Set max. time: sets the maximum extent of the simulation (the earliest possible start time
and the latest possible end time), based on active boundary conditions

3.5.3 Module tabs

o  Catchments tab: Contains data for any catchment simulation (runoff, SQW, catchment
discharge)

o HD tab: Contains data for network hydraulics simulation setup

o AD and WQ: Contains pollution transport and WQ - specific data for network simulation
setup

e« LTS: Contains LTS-specific simulation setup data
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m Catchments | HD | Results

Time step

Surface runoff models Continuous hydrological model

Linear reservoir
Time-Area 60 [sec] RDI 4 h]

Wet weather 60 [zec]
Kin. wave 60 [sec]

Catchment disch
Dry weather 300 [SEC] atchment discharge
UHM 80 [sec] o e

Spatial distribution of rainfall
Distribution type Closest rain gauge ~
Power parameter 2
Maximum search radius 50 [km]
RDI hotstart
[ Apply
Use simulation start time RDI hot start ime |~ [E]

Additional parameters
(O apply

Figure 3.30 ‘Catchments’ tab of the 'Simulation setup’ editor

3.54 ‘Results’ tab

| General | Catchments | HD | Results |
Qutput folder

© save results in default folder
() save results in this folder

Networks summary

~ Edit summary

Project outputs Result files

D Type Format Save every Default save period Start saving

Indude

Surface runoff resid 60 | seconds - 2 01012015 O
ettt et 10 [aroamame | resd owonde <[5 ouoymo| | | e
Edit

Remove

Use default
period

Figure 3.31 ‘Results’ tab of the ‘Simulation setup’ editor
e  Output folder: Default (= Project folder) or user-specified location
e Summary: reference to a network summary definition
o Resultfiles: List of selected result files. Initially, the output list includes default result files for

all modules included in the simulation. This list can be modified by deleting the unwanted
result files and including user-specified result files.

3.6  Results presentation

Result presentation supports ‘ordinary’ time series result presentation, as well as LTS statistics.

Powering WATER DECISIONS 21
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3.6.1  Loading result files
Per default, results from current simulations are automatically loaded for the presentation. This
feature can be toggled ON/OFF in ‘User preferences’:

g 0D HNEREX L0 ME - T

File Project | Map  CSnetwork  Catchments  Simulation Tools  Results
Model: @ B Ef‘ [h® @ E @

Rivers, collection system and overland flows ~ + Map view Setup Symbols Results Property Simulation Logview | Project | User preferences
view view view view view info
Model type i Manage views i lobal i
Setup r x J Map x| /
o of ; — [P —
5 General setings BRAAKLD>BE N Y OF B R g P tewsecion | Vs
o Model type
Description
[ Map configuration User preferences o x
= 2 CS network A

X Nodes Language

Pipes and canals

Pumps Prefemed unit system 51 w
Weirs
Orffices [] Use single editor style
Valves [] show warning on undo buffer dear
Curb inlets
Generic shapes Autodoad result files after simulation finished
Cross sections Auto-add result layers after simulation finished
g g:tucr:::ym:ondﬂions £ Autorestore layouts when open project
[~ 1 Initial conditions Retain exported 2D setup files for simulation
-0 Tables Report max row count per table preview
[#- 1 Calibrations
[#- 0 Scenarios 200 EI
B of Fj?suh specifications Number of significant digits in editors
Metwork summary 7
[~ o Simulation specifications
----- Validation | oK | | Cancel

Figure 3.32 User preferences

Results are accessible through ‘Results’ view.
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Add file...

Refresh

X
Add Folder Remave
Properties Compare...

<

B3

Sirus_RR_and_HDBaseDefault_Surface |

Catchment Total Runoff
Catchment Net Rairfall

Sirus_RR_and_HDBaseDefault_Network

Node Water Level

Nede Flood

Node Depth

Node Water minus Critical Level
Link Water Level

= Link Discharge

Link Flow velocity

Link Food

Link Depth

Link Water minus Critical Level
Link Absolute Discharge

= Link Filling

Link Pressure

Link Q-Manning

Weir Water level

Weir Discharge

Weir Flood

Weir Depth

Weir Water minus Critical Level
Weir Absolute Discharge

Pump Water level

Pump Discharge

Pump Flood

Pump Depth

Pump Water minus Critical Level
Pump Absolute Discharge
Orifice Water level

Crifice Discharge

(Orifice Flood

Crifice Depth

Orifice Water minus Critical Level
Crifice Absolute Discharge

Setup

1
Layers and symbols Results

Figure 3.33 Results selection

Results in the map

Animation
Minimum
Maximum
Average

Single time step
LTS results
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Results

Create result map

E|ﬂ DWF_MNetworkBaseDefa
- INode

Presentation type
n Animation
[:] Minimum
[:] Maximum
[ Average

[ single time step item

[ 01/01/2018 00:00:00
([ 01/01/2018 00:01:00
([ 01/01/2018 00:02:00
() 01/01/2019 00:03:00
() 01/01/2019 00:04:00
() 01/01/2019 00:05:00

Recurrence interval for Max. discharge exceedance of Manning discharge

Recurrence interval for Max. water level exceedance of ground level

Recurrence interval for Max. water level exceedance of dritical level

Option
o Create new map

Add to existing

Dynamic velodty map

oK Cancel

Figure 3.34 Results map configuration

TS Plot & table

MIKE+

TS Plot(17:56:59)

TOC o

(@ show sources

() Drawing order

= Sirius_RR_and_HDBase
- MIE Default_Surface_runof
Catchment Total
M— Runoff
Catchment Total
M— Runoff

Time series

[meter*3sec]
o
=

age | #

T T
06:00 12:00

T
18:00

00:00
02/01/201

—— Catchment Total Runoff 514150802 [meter™3/sec] — Catchment Total Runoff 514150801 [r

Figure 3.35 Time series plot
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Max. node levels o
General
Result file DWF_MetworkBaseDefault_Network_HD.res1d Mumber of decimals SEI
Time step 01,/01/2019 00:00:00 - (] Use cache
Filter
[ Apply filter
Filter Edit Save Load
Columns Spatial statistics Selection
@ Maximum @ Time of maximum Transfer to map
[ Minimum (] Time of minimum Show statistics Update from map
A T ey I
() Average (] Time step value Load
D Al - Clear [ show selected  [J Show single point in links Showing 569 of 569 records
D Type Node Water Level, max. Mode Water Level, time of max.
1 | C14150801 MNode 22,864 01/01/2019 19:32:00
2 C14150802 MNode 23.375 01/01/2019 19:31:00
3 C14154301 MNode 23.522 01/01/2019 19:30:00
4 C15152001 MNode 21.741 01/01/2019 19:32:00
5 C15152401 MNode 22,398 01/01/2019 19:31:00
[ C15153101 Mode 20.865 01/01/2012 19:34:00
7 C15154301 Mode 19,932 01/01/2012 19:35:00
8 C15155001 Mode 22,903 01/01/2012 19:32:00
9 C15155101 Mode 22,623 01/012012 19:38:00
10 | C15155401 Mode 19,394 01/01/2012 12:41:00
11 | C15155701 MNode 22,710 01/012019 19:30:00
12 | C15155101 MNode 22,655 01/01/2019 19:38:00
13 | C15155501 MNode 18.874 01/01/2019 19:43:00
14 | C15156602 MNode 13,412 01/01/2019 19:41:00
15 | C15156701 Mode 21.072 01012019 19:32:00
16 | C15157401 Mode 22,813 01012019 19:34:00

Figure 3.36 Tabular results

o x
Lo R mED LS -
Table of content L Profile plot
Show sources 0170172007 11:00:00
() Drawing order z 2 g E gg E 2
— 2400 A
A = 100y_combined.mupp i S é E E
- 200 = 5 g 23 3
L I im B4 ES
] — Bottom / top levels [m] 20,00 3
[[] — Critical Level [m]
¥ — Ground Level [m]
] — Nodes and sections 14.00
. m &l 100y _flowBaseResult_file_2.resl 12.00
d
E __ 100y_flowBaseResult_file_2.res1d 10.00
- Link Water Level - Animation[m]
E .. 100y_flowBaseResult_file_2.res1d 8004
- Link Water Level - Maximum[m]
6.00
4.00 H H
T T T T T T T T T T T T
0 20 40 ] 20 100 120 140 160 120 240 260
[m]
N0§9ULI'MH1 328 SMMHT 772 SNMHZZTS | SN | SN | SMHT 766
i SN496E Siie954 i4TOE Siihd4 SiihA4542
T2 6% 7359 5727 2019 3631
Layout settings Length [

Figure 3.37 Longitudinal profile and results
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3.6.5 Results in Bar-chart

Used for LTS chronological results (annual and monthly statistics)

3.6.6 Results: LTS reports

Used for reporting LTS statistics results in tabular form.
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A step-by-step description is provided on how to import existing models into MIKE+.

The first step is to open MIKE+ and then follow the steps described in the following.

4.1 Prerequisites

As the first step, before importing existing MIKE URBAN models to MIKE+, the MIKE
URBAN model needs to be updated to MIKE URBAN 2020 Update 1 version.

For ‘Collection System’ models, the MIKE URBAN simulation must be run using the MIKE
1D engine, and all new reported errors must be fixed, before importing into MIKE+.

4.2 File| New

Under File menu you have various options available:

Chose File | New to create a new project.

New (project)

Open (an existing project)
Recent projects,

User preferences

Install Examples

About

Exit (application)

e 2O HW® O %"
| Fie | I
B new [New (Ctri+n) |
(] Open Ctrl+0

E Database 3
E Recent projects 3
1@3 User preferences Ctrl+F, Ctrl+G

|i| Install examples... Ctrl+F, Ctrl+E

About
5] Exit Alt+F4

Figure 4.1 File | New

421 Module Selection

In the ‘Model Selection’ tab, you have the following options:

Powering WATER DECISIONS

Model type:
o Water Distribution
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o Rivers, collection system and overland flows
o SWMMS5 collection system and overland flows

*  Unit system:

o Selection of unit system for the model, Sl or US.
+ Database type: Two options available

o SAQLite (installed with MIKE+)

o PostGIS (installed separately — please follow the installation guide)
» Database setting: File path for model database

*  Project setting: Project file (*.mupp)

New model setup

Model selection MCODE
e — Model type

Coordinate
system Unit system

Database type

Description
Database type

Database setting
File path

Project setting
Project file

Rivers, collection system and owverland flows ~

MU_CS_ST

5QLite (single file) w

(® Create new database
(O Use existing database

|C: Wsers\Documents\Sirius. sglite

|C: Wsers\Documents\Sirius. mupp

oK Cancel

Figure 4.2 Selection of module, unit and database

4.2.2 Coordinate System

In the Coordinate System editor, the local coordinate projection can be set. This
projection will be overwritten with the map projection used in the MIKE URBAN model

during the import.

28
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New model setup

Model selection Coordinate system

Projection | Local Coordinates

Coordinate

system

Description

[ use projection from MIKE UREAN dassic model

(requires that MIKE URBAN dassic is installed)

Figure 4.3 Selection of projection or use from existing model (to be imported or another model)

4.2.3 General settings | Model type

In the General settings | Model type, the different features and modules available for
Collection System or Water Distribution can be activated for the model to get the
complete overview of the data groups available.

Model type
Model: Rivers, collection system and overland flows
Features
B catchments

B Collection system netwark
B River network

(] 2D Overland

Couplings to other products

[ Coupling to MIKE HYDRO River

[:] Coupling to MIKE 21 or MIKE 3 FM

D Coupling to MIKE SHE or FEFLOW
Spedial analyses

[:] Pump emergency storage estimation

Unit

e Unit system:

Modules
B Rainfall-Runoff (RR)
B Hydrodynamic (HD)
B control rules
[J) Long term statistics {LTS)

[ Transport (AD, SWQ)

[ sediment transport (ST}

[ Data assimilation (DA}

e Edit

Figure 4.4 Model type selection for the project. Can be toggled on/off any time

Powering WATER DECISIONS
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4.3  File | Import

The File | Import provides a quick access to import existing models:

g2 *O0HBX W@ 0% M ~

File Simulation  Tools  Results

[ New Ctrl+N I:_l E @
[t] Open Ctrl+0 E o @

Symbols  Results Property Logwiew | Project  Global
@ Save Ctrl+S view view view info  settings
mﬂ Save as Manage views Globa
»®  Close Map X
E Database 3 '6' G)\ O\ < > @ 9: o B &
E Import 4 [-ﬂ Import MU classic model (mdb) Ctrl+l, Ctrl+M
[ Export v | [ Import MU classic model (gdb) Ctrl+l, Ctrl+G
E Recent projects 3 [-ﬁ Import full MIKE FLOOD model setup (couple)
@3 Global settings Ctrl+F, Ctrl+G [-ﬂ Import MIKE 21 model setup (m21, m21fst, m21fm)
Iil Install examples... Ctrl+F, Ctrl+E [-ﬂ Import MIKE FLOOD couplings (couple)

Figure 4.5 Fast import options of existing models
To import a MIKE URBAN model setup, select ‘Import from MIKE URBAN model'.

This import function has been developed to make it easy for users to import existing MIKE
URBAN models. If customised imports are required, then the general ‘Import and export’
tool found under Tools tab can be used.

The dialog below appears for selecting the MIKE URBAN file, which can either be a
standalone .mdb database or a .gdb geodatabase.

o X
Settings Source MIKE URBAN database
Database type .mdb ~
Log
Database path
Run Close

Figure 4.6 Browser for selecting the MIKE URBAN database to import

The import process starts after clicking ‘Run’.
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After import of the MIKE URBAN model, then it could look like this.

B AREBDXLOONNE -

somct | e Coreteark

Figure 4.7 Imported MIKE URBAN model to MIKE+

At the left side in the setup tree, data has been grouped and instant data validation is
performed. If there are errors in the data, red crosses will appear. If there is no error in the

data, a green check mark or no mark will be displayed.

Status after import

All features in Water Distribution including Water Hammer is supported in MIKE+, so all
models that run in MIKE URBAN 2020 or EPANET 2.0 can be imported into MIKE+. The
same applies to SWMM models.

For Collection System and 2D overland models, it is expected that most running MIKE
URBAN 2020 models based on MIKE 1D will be running in MIKE+ with the exception of
models including features listed in chapter 4.5.
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4.5 MIKE+ unsupported features

In Table 4.1, the features which are not supported in MIKE+ are listed.

Table 4.1 Overview of features with limited support in MIKE+

Feature Status
MOUSE UWC (User Written If MOUSE UWC has been applied, this cannot
Control) be transferred to MIKE 1D. Those UWC

controls needs to be recoded into MIKE SDK.
The MIKE 1D is in general much more open for
user control than MOUSE.

MOUSE Storage Nodes Not supported in MIKE 1D.
Special feature: MOUSE PCS Not supported in MIKE 1D.
MIKE 1D - RTC Imports existing models using RTC. However,

if some Actions have been reused, then they
have to be added manually as individual
Actions. This is an improvement of how
Actions are handled in the model with unique
IDs, but it is impossible to update the model
automatically.

Sub Model Manager Replaced by a new version of Submodel
Manager.
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