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Background & Objective

» Developed under the umbrella of research project: “Cities in Water
Balance”, 2011-2014

* Objective: Develop modelling support of green storm water
Infrastructure in MIKE URBAN:

— Support modelling of various LID technologies in a generic but
relative simple user interface

— It shall be possible to connect implemented LID technology
hydraulically to existing drainage network

— Support of various treatment options

MIKE"

© DHI




MIKE URBAN - Modelling of LID technologies at two levels

« Screening method (Catchment based)

— Method for assessment of the required capacity or efficiency of
Instalment of various LID controls in a catchment. The LID controls
are integrated with MIKE 1D and the runoff model B

» Detailed method (Network based)

— Detailed hydraulic assessment of Soakaway solutions with option
to couple to existing drainage network.

— Option for assessment of various treatments using ECO Lab.

MIKE"
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Terminology

© DHI

Different terminology
used in different
countries

MIKE URBAN - US
terminology

Grouping

Road layout

UK
SUDS

Sustainable Urban
Design Systems

us
LID

Low Impact
Development

Bio—Retention Cell

Australia
WSUD

Water Sensitive
Urban Design
Bio-Retention

(- Systems, -Swales, -
Basins), “Treatment
Train” approach

Denmark
LAR

”Lokal Afledning af
Regnvand”

Vejbed, Faskine

Filter and Infiltration

Infiltration Trench

Infiltration Trenches

Vejgrafter

Trenches and systems
Sand filter
Permeable ) Gennemtraengelige
Porous Pavement Porous Paving )
surfaces belaegninger
. . . Sedimentations-
Sedimentation Basins )
bassiner
Constructed wet lands
Public open Vegetative swale, )
Swales Vegetated swale Vejgrafter
spaces Swales
Filter strips Filter strips Buffer strips Grgnt omrade
Ponds Ponds Ponds Regnvandsbassiner
Wetlands Lakes, Wetlands Lakes, Wetlands Sger
Rainwater tanks Rain Barrel, Cisterns Rainwater tanks Regnvandstgnder
Water Reuse | Aquifer storage and | Aquifer storage and Aquifer storage and
recovery (ASR) recovery (ASR) recovery (ASR)
Soakways / Soakwells Faskine
Local Green Roof ,
L Green Roof Green Roof Grgnne tage
infiltration Roofwater
Rain Garden Rain Garden Rain Garden Regnbede
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MIKE URBAN 2016 — MIKE 1D

— MIKE 1D includes LID and Soakway (not
available in MOUSE)

— MIKE 1D includes option for transport of

|
| |
pollutants by Advection-Dispersion
Advection Advection
— MIKE 1D is coupled to ECO Lab for Water Dispersion Dispersion

Quality modelling

Biological
Zoges, il ecotes
- MIKE 1D can be coupled to MIKE 21 (MIKE

FLOOD)

I
: MIKE 1D
1
I

SWMM5
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Screening Level - LID Controls




M
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IKE URBAN — LID Controls

Bio Retention Cell (Vejbed)

Porous Pavement (Gennemtraengelig belaegning)
Infiltration Trench (Vejgreft, rende)

Rain Barrels (Regntgnder)

Vegetative Swale (Rende med beplantning)

Rain Garden (Regnbede)

Green Roof (Grgnt tag)

@) LID Controls [Base]

Identification

LID control ID: 9
LID type: [Bio Retention cel v
Surface |Soi| | Pavemen it | Storage | Drain I Drainage Matl
Storage height: 100.0
Vegetative cover: 2.00
Surface roughness: 10.0
Swalz side slope: 5.00
Surface slope: 1,00
LID control LID type | Storage hei| Vegetative | Surface rou| Surface slo| Swale side | T
(3 E Bio Retention 100.0 200 10.0 1.00 5.00
10 Bio Retention 100.0 1.00 10.0 1.00 5.00
] M




MIKE URBAN — LID Deployment

* Deployment of LID Controls to

© DHI

each catchment
— Number of a LID Control
— Contributing area (ha or %)

— Result file per deployment

() LID Deployment [Base]

Identification and connectivity

Indude MUID: 1
Catchment ID: Catchment_14
LID Control ID: 9

LID Properties

Number of uniits: 0 Initial saturation: 2
Width: 10
@ Area ©) Area %
Area of unit: 5 Lnit atea pot: 0.00
Collecting area: 100 Collecting area pct: | g,op
Result File: test

]

Insert
Delete

Advanced...

oll% |z |15 | [E]
IIIIH

|  muiD  |Catchment || LID Control | Number of | Area of unit]  Width  |Initial saturd Include

» 1 ] Catchment_1 |9 | 10| 5.000 | 10.000 |

2.00 True




MIKE URBAN — Principle of catchment based LID modelling

Impervious

Pervious

LID Area

© DHI

The original contributing area is reduced with the area
included in the specified LID controls

LID solutions can be considered as advanced methods for
calculating the effective precipitation (storage and infiltration)

Runoff from the LID controls towards outlet point is routed with
the same routing method and parameters as used for the total
catchment

The result is a composite hydrograph made up by:

— (a) runoff from catchment reduced by area connected to
LID control

~ (b) runoff from the LID control MICED
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Bio-retention Cell (Vejbed)

Rainfall and/or Runon

» Bio-retention Cells are depressions 3

that contain vegetation grown in an
engineered soil mixture placed above
a gravel drainage bed. They provide
storage, infiltration and evaporation
of both direct rainfall and runoff
captured from surrounding areas.

SURFACE

* Storage depth / Berm Height [mm]
Vegetative Cover / Vegetation Volume
Fraction [1/1]

OIL

Thickness [mm]

Porosity [1/1]

Field Capacity [1/1]

*  Wilting Point [1/1]

| ¢ Conductivity [mm/h]

{ * Conductivity Slope [-]
*  Suction Head [mm]

Thickness [mm]
Void Ratio [-]
Infiltration Rate [mm/h]
Clogging Factor [-]]

Coefficient [-]
Exponent [-]:
Offset Height [mm]
*  Delay [h]

Bio-retention Cell Concept

MIK@
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Porous Pavement (Gennemtraengelig belaegning)

* Porous Pavement systems are .
excavated areas filled with gravel cvrton $ zm
and paved over with a porous i
concrete or asphalt mix

SURFACE ZONE Infiltration

{1 B
11 | PAVEMENT
= Thickness [mm]
*  Void Ratio [1/1]
* Impervious Surface Fraction [1/1]
Permeability [mm/h |
Clogging Factor [-]

Percolation

Underdrain &

’ ;

DRAIN (optional)
*  Coefficient [-]
i Exponent [-]:
= =1+ Offset Height [mm]

STORAGE

*  Thickness [mm]

*  Void Ratio [-]

+ Infiltration Rate [mm/h]
Clogging Factor [-]]

il

i

X C
NSRSE
cosTa

Topmix Permeable has an average permeability
rate of 600 litres, per minute, per m*

Porous Pavement Concept

MIK@
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Infiltration Trench (Vej graft)

© DHI

Infiltration Trenches are narrow
ditches filled with gravel that intercept
runoff from upslope impervious
areas. They provide storage volume
and additional time for captured
runoff to infiltrate the native soil
below

Rainfall and/or Runon

4

Overflow SURFACE
T g N 7|+ Storage depth / Berm Height [mm]
SURFACE ZONE Inf!_lt_r_atlon ||+ Surface Roughness [M]
R A R aRRE R 7 G Surface Slope [%]
G S =
AR b
PR LU L RO TaY &2 AR ARG STORAGE

818 o 1
DRAIN (optional)
*  Coefficient [-]
*  Exponent [-]:
+ Offset Height [mm]

Infiltration Trench Concept

= Infiltration &
= (leakage) '%

fip
{0

Thickness [mm]

Void Ratio [-]

* Infiltration Rate [mm/h]
Clogging Factor [-]]

MIK@
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Rain Barrel (Regn tgnder)

© DHI

Rain Barrels (or Cisterns) are
containers that collect roof runoff
during storm events and can
either release or re-use the
rainwater during dry periods

Overflow

Underdrain

uuuuuuuu

DRAIN

*  Coefficient [-]

*  Exponent [-]:

*  Offset Height [mm]
*  Delay [h]

Rain Barrel Concept

STORAGE
* Thickness [mm] (i.e. height)

e

MIK@
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Vegetative Swales (Render med beplantning)

* Vegetative Swales are channels
or depressed areas with sloping
sides covered with grass and

other vegetation. They slow down
the conveyance of collected runoff
and allow it more time to infiltrate

the native soil beneath it.

© DHI
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Vegetative Swale




Rain Gardens (Regnbede)

« Rain Gardens are a type of bio-
retention cell consisting of just the
engineered soil layer with no
gravel bed below it.

Rainfall and/or Runon

l Evapo-Transpiration

*  Storage depth / Berm Height [mm]
]+ Vegetative Cover / Vegetation
i Volume Fraction [1/1]

T

Thickness [mm]
Porosity [1/1]

Field Capacity [1/1]
Wilting Point [1/1]
Conductivity [mm/h]
Conductivity Slope [-]
Suction Head [mm]

Raingarden Concept

MIK@
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Green Roof (Grgnne tage)

© DHI

Green Roofs are another variation
of a bio-retention cell that have a
soil layer laying atop a special
drainage mat material that
conveys excess percolated
rainfall off of the roof.

Direct runoff

Rainfall  Evapo-Transpiration

Underdrain

a_

DRAIN

+  Capacity [mm/h]

« Offset Height [mm]
* Delay [h]=0

Green Roof Concept

il }
A

SURFACE
*  Surface Slope
*  Roughness

; SOIL
.| [+ Thickness [mm)]
“|* Porosity [1/1]
*  Field Capacity [1/1]

*  Wilting Point [1/1]

*  Conductivity [mm/h]
*  Conductivity Slope [-]
*  Suction Head [mm]




LID Flow Statistics

* Runon/ Inflow

« Rainfall

« Evaporation

* Infiltration

« Surface Flow (Overflow)
« Drain Flow (Underdrain)
« Surface Depth

« Soil Moisture

« Surface to Soil Flow

» Soil to Storage Flow

« Mass Balance

© DHI

Overflow

L -

C
)

Rainfall and/or Runon

Sanah
.

Infiltration
(leakage)

l Evapo-Transpiration

5 MIKE Zero - [Bio_retention.dfs0] = [EER |
W File Edit View Settings Tools Window Help BER
losmlsmelsew||aaaz ||y -reloss s
LID Flow Statistics - Time Ldnflow [mm/| 2:Rain [mm/ha| 3:Fy Project Explorer @ E
0 01-01-2010 00:0 0 224222 =]
2pg ZEInfe 1 01-01-2010 00:0 108255 224222 =
:;ggu[gmmﬂnmw] ' B 01-01-2010 00:0 163519 224222 e
- ; ; 3 01-01-2010 00:0 163519 22428 a
250 TR Flaw [ o 4 01-01-2010 00:0 16.3519 224222 g‘
| ; ; 5 01-01-2010 00:0 163519 224222 53
200 —iﬁﬁﬁfﬁ%ﬁa B 163519 2202 E
ISturagEDémn [meter] b 163519 224222
a0 il [mmiho B 163519 224222
150 1 SoilTeStorage Immhour 9 01-01-2010 00:1 163519 224282
i ! 10 01-01-2010 00:1 174432 2.39186
; : ; 11 174432 239186
12 174432 23018
[ 174432 239186
14 01-01-2010 00 174432 239186
15 01-01-2010 00:1 174432 239186
16 01-01-2010 00 13,9607 239186
7 01-01-2010 00:1 394173 239186
a 18 01-01-2010 001 394179 239186
01 - [ 01-01-2010 00:2 394179 239186 =
) 2010-01-01 , = = : ENEEEEN
01-01-2010 06:58:00 231,212 Select Mode

MIK@
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Detailed Level — “Soakaway™




MIKE URBAN - “Soakaway” Concept

* Network based — “Soakway” modelling

pstuvning ved kraftig regn

/.| Dybdeaf regnbes

: Nedsivning gennem filtermuld
@vre magasin i faskine

= >

"L\/lmdbremse og afledning til kloak

— Nedre magasin i faskine
I

“Soakaway” MIKE

© DHI




Key numbers — Lindevang, Brgndby

7 bio-retention cells
« 2*8 metres in dimension

« Partially decoupled with overflow to
drainage system

« Sizing — 3 year rain event with climate
factor 1.56

« Decoupled road area: approx. 2000
m2

e Volume: 112 m3
e Traffic: max. 30 km/h

MIK@
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Bio-retention cells — Lindevang, Brgndby

» 7 bio-retention cells constructed
* Not coupled directly to existing drainage system

1,85m N 3m "
=+ =+

Belon kantsten,
16 x50 cm

E
Bypasbrand, @315mm PV med rlst

Exs, granit kanisten
| ©a, 15 x 30 cm
H Asfalt Asfalt Fladjem 50 x 5 mm
Fortov, 2 m

T T
i o oo ,
| _/T STANTATANA AL A
Chausseslen / = T e
E o
Fortovsfllse - =i \
=

., Sem lysning

Asfalt Ekslsterende fortoy | iy
o

40 cm fltermuld

g— 10 em stebelag

5 cm stabelag

9— 5 cm neddesten

|
|
|
|
|
I
|
| Flbardug
|

|

Neddeslen

evi, Neddesten

) Snit A-A, 1:25
Drawing: Orbicon MlE
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Key numbers — Mgllebakken, Brgnshgi

© DHI

4 bio-retention cells

Blocking storm water inlets

2 cells - 1.8*10 metres

2 cells - 1.8*8 metres

Coupled to drainage system
Sizing — 10 year storm event
Decoupled road area: 1329 m2
Volume: 19.3/24.1 m3

Mellebakken

MIKE

"




Bio-retention cells — Mgllebakken, Branshgj

* 4 bhio-retention cells constructed
« Some street storm water inlets closed off

« Connected to existing drainage system by outlet pipe, outflow control, offset
level, bypass pipe and weir

W), Mallebakken
0,159 3m
] T —Baton antsten. +
/ 1550 em
grah kanistan — SyPasbrand, 315mm PYG med gl g

I Aalalt I \ |
h < !
II/- Fortow, -\ tasigjart | 5 ',-—Man /-M - ,

| o S P ABALL ,."'_\'\. N AT - o vf‘_'. ::?:; ::|

——=— 5

Principsnit A-A, 1:25

Drawing: Orbicon
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MIKE URBAN - "Soakaway”

* New node type (ID, point feature)
— User defined basin geometry
— An average porosity of filling material
* (under consideration to support multiple layers)
« Boundary Condition
— Initial water level
* Infiltration
— No infiltration
— Constant infiltration
— Infiltration through side and bottom as a function of water level
« Saturated hydraulic conductivity (side and bottom) =
MIKE

Powered by DHI
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MIKE URBAN Software Implementation - "Soakway”

& MIKE URBAN - [CUsersimikeadmintDesktophSoakawayhodels\Wejbe d-MallebakkenMpllebakken Modelvejbed_Mallebakken_02.mdb [Base]] (== =]
=% File Edit MOUSE Simulation Model Results Wiew Tools Window Help (| %
e ae O # | 24X [MOUSE  ~|MDUSE Manholes - EHE A= -

AAAM@ e+ N0 RE | FrO RS TA al Y E| B o eMmelmFPEEDE &

L x Yo, -
=5 7 < Hodes (Base [ e o
2 Collection Systern Identification & connectivity 0
=l MOUSE Azget |07 Data source:” =
v MCUSE Manhol

= . anhates Node |D: WVejbed_1 Status™ <NULL> -
=] MOUSE Basins todel” <MNULL» | Mebwork ype” <MNULL» hd Advanced D
. Description:™ 4 coordinate: F17852,20 Q
5] :"OUSE Qutlets s [E1PM Tail node ¥ coordinate: £178717,33 &
Tail level: Links: 1 &

= MOUSE Soakaways

=] MOUSE Storage Mades
=] MOUSE Links
=] MOUSE ¥Weirs
=]
=] MOUSE Orifices
L
=] MMOUSE Curb Inlets
=]
= MOUSE Purmps
-
=] MOUSE Valves
e
O 2D Owerland Group
= O MOUSE Boundatries

1 _hACUISE KL -} o

| Geometry I Q-H and head loss I 20 overlandl Soakaway I

Infiltration

Infiltration method:

Porarsity of fill material:

Infiltration -

0,700

Intial water level; 0,750
KFs, side: 0,000
KFfs, bottam: 0,000

Map

L i

Hode 1D * [|Hode type * [|Bottom lev | Ground lev | Diameter (1] Critical leve| -
|_| Wejbed_2 Soakawa 1030 11,90 | =hull= Wejbed_Sm | =shull= RADLIE(
|_| Wejbed_3 Soakaweay 10,59 12,19 | =Mull= Wejbed_10m | =Mull= MOLE
|| Wejbed 4 Soakawa 10,62 12,22 | =Mull= wejbed_10m | sMull= MOLE
L4 Y Soakaweay] 1031 11,91 | =Mull= Wejhed_Bm | =Mull= MOUE

93_376001 Quitlet 482 9,25 35,0000 | =Mull= 9,35 | MOUS

37E3Y hanhale 988 1207 1,0000 =Mull= mMOoUE

ITEIS hianhole 11,27 13,22 1,0000 =hlull= MOLE _
[l 1 N

N T17508.660, 6178742,164 Map Scale: 1036,14019
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MIKE URBAN - “Soakaway” infiltration formula

Q,
dh 1
é 2t = g Qin(®) = Qr () = Qor (D))
= Qof
VA Qr = K(L*w + 2h(l + w))
Ah 1,
o } Vol
! voaow " ! A/Wv Qr = Kpottom * As,n=0 + Ksige ¥ (2% Ac + 2 % A, )

Definition and Sl unit Symbol
Soakway porosity [-] 0
Field-saturated hydraulic conductivity [m/s], bottom Kis, bottom
Field-saturated hydraulic conductivity [m/s], side Kts, side
Water level (calculated by MIKE 1D) h
Surface Area As
Cross sectional Area Ac

© DHI




Porosity - Filling material

 Stone, p =20

e Leca,p=50

» Plastic soakaway crate, p = 90

© DHI




Water level and Infiltration flow for various soil conductivities
. . . . o | ,.-;\_\\\ . =
« Typical values for various soill N
classifications | / S
Soil classification Hydraulic Conductivity [m/s] = ‘: fard
Gravel L N B s s s
Sand e |
Silt 1e7to 1e® — —
Clay Below 1e” to 1e™ ) ‘f \‘\.\
0 .\ K \\
“Moraeneler”’ 1e™%to 1e® \\ ,f' -
\.\‘\,\ g | ;_ - \\
N _‘ff 7 : - L - e
| b
==—=c= — \AI!(?




MIKE URBAN — "Soakway” - Hydraulics

« Can be connected to network as any other point feature in MIKE
URBAN with links, weirs, orifices, gates, and pumps.

* Flow control on outlet can be applied

« Can be coupled in series by weirs to represent constructed swales

<y

MIK@
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Water Quality — Treatment using ECO Lab




MIKE URBAN 2016 — MIKE 1D

— MIKE 1D includes LID and Soakway (not
available in MOUSE)

MIKE URBAN
|

—— g

— Includes option for transport of pollutants by MIKE 1D

Advection-Dispersion

Advection

— ECO Lab is coupled to MIKE 1D for Water Dispersion
Quality modelling

Advection

Dispersion

Biological
Processes

ECOLab

- MIKE 1D can be coupled to MIKE 21 (MIKE
FLOOD)

MIK@
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What is "ECO Lab™?

« A numerical laboratory for ecological modelling in aquatic environments
— Open Equation solver for coupled ordinary differential equations
— Designed for point descriptions of processes of chemistry, ecology etc.
— All equations, parameters contained in generic, portable ECO Lab templates

« Seamless coupled into most Mike-by-DHI hydraulic engines
— Transport calculations, result representation etc.

MIK@
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MOUSE WQ (Biological Processes) ECO Lab Template

£ MIKE Zero - [MouseWQ.ecolab]

* MOUSE WQ Process |%al e vw BGE
M0d6| as ECO Lab ;'EC:E:;JP ECOLab Setup

iscellaneous B General | Overview

»

g
z
=2
ElState Variables a
Te m p I ate Do Mo, Symbol Type Expression Description il m
~BOD_dis 1 oo State Yariable  Rear - BODDecay_biofim - BODDecay_susp - 50D Dissolved oxygen g
BOD_susp 2 BOD_dis State Variable ~ BODhydro - BODDecay_biofim - BODDecay_susp Dissolved BOD,/CODBODdis = E
’ E::::_ 5 3 BOD_susp State Variable  BODgrowth - BODhydro Suspended BOD/CODBOD
-Strep b 4 ColF State Variable - Colif_decay Faecale coli bakteria B
- Temperature 5 ColT State Yariable - ColT_decay Total coli bacteria
i Constants [ Strep State Variable - Strep_decay Steptocd bacteria
indudeBiofilm 7 Temperature State Variable 0 Temperature AD variable
) Te m I ate C a n b e u S e d f80D_COD 8  indudeSiofim Constant 1 Include/model biofim
p kof -] fBOD_COD Constant 1 BOD/COD conversion factor
mu i 10 kof Constant 3 kaf, remaval of oxygen in biofim at 20 deg C
- ~Ymax 11 mu Constant 5 mu, max growth rate for heterotrophs at 20°C
W I t h M I K E 1 D ~rho_heter 12 Ymax Constant 0.65 ¥max, yield factor for heterotrophs
Bx 13 rho_heter Constant 1.05 rho, temperature coefficent for hertotrophs
~khl 14 Bx Constant 0.75 kb, fraction of active heterotroph erganism in BC
rho_hydro 15 khl Constant 0.075 khl, hydrolysis rate of suspended BOD at 20 deg
~ksed 16 rho_hydro Constant 1.05 Temperatur coefficent for hydrolysis
mdo 17 kSed Constant 2 Oxvaen demand of sediment i
- mbod o I | U
~cl
2
o P MIKEIDWQ.ecolab - -
Item Error message
Ready Mo Tracking Mode NUM

MIKE
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Hydrogen-Sulphide (H2S) Modelling
(WATS — Wastewater Aerobic / Anaerobic Transformations in Sewers)

Sulfide gas Oxygen
« The ECO Lab H2S WATS g e S mion
HSRE REAE Nitrate dosing
template represents state-of art =————— R S T
modelling of hydrogen sulphide in WATER PHASE
. - CO2 2
WaStewater netWOFk - bOth In £ cosuOXIlica)tslfln OXxsB * Energy _Energ??
. ; . Sulfid_e Maintenance| Mallzxte'clincle
gravity and force mains sections Sulfide |, emey___| Sulphate Dissolved oxygen J e
H2S + HS- ! S0s,S, S:0. 5.0 sNO3 [
B S *. cob
* @ H2S_module WATS2013.ecolab Mai"'eméﬁﬁmm T T ~
' ey o amE [ 5
s L]

Aerobic processes

» Results can be used for risk == Anascfanaerobic proceses
mapping and sizing mitigation
options such as chemical dosing,
oxygen injection for controlling
corrosion and odour

© DHI

(aerobic) i Fermentable 2
Heterotrophic | _AGBW, AGBF [ ==~~~ £~ substrate s F
1
1
1
1

Biomass booooo - productsS_A

(anoxic) N

S
-
-------

3
Biomass  [g _______ i Fermentatiof
X_Hw and X_Hf | MAXBW, AXBE | (FEBW]I
— — | Growthof T Fermentation i
1
;
;

1
i
I
1
I
1
i
I
1
I
1
i
I
H
' g !
a3 hydrolyzable 0 H
4 substrate X_S2 | !
1
1 1
o
______________________ !
Biomass Decay” '
DEBM 1

7’

-
—————
o

Slowly -

# Hydrolysis
slow

__________________________________________________________________

MIK@
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Modelling of Storm Water Quality — Treatment Processes

© DHI

Selected constituents

SS

Dissolved COD
Ammonia
Total-N
Dissolved P
Total-P

Heavy metals
E. Coli ?

Generic Treatment Processes
— Sedimentation

— Sand filtering

— Adsorption

— Infiltration

— Biological processes




Water Quality modelling of LID technologies

Stormwater basin/pond
Sand filter

Adsorption filter
Bio-retention cells -

reciplant

m. vandbremse

Example of a treatment process — removal of phosphor in filter layer:
C_out =C_in * ekt t = concentration time

© DHI




Storm Water Treatment Template for Phosporous Removal

5] P_remove.ecalab EI

-= - ECOLab Setup 7 P_remove.ecolab - Modified

[ElECOLab Setup)|
scellaneous General | Qverview - O~ remove_Ppart

Description Phosporous Removal in Bio Retention Cell & E:C_Sq\;:;"s:rtzus Symbal remave_Ppart =
Online help [ State Variables Description romove_Ppart Description -
Documentation L
—I-Constants
General overview Online help

State bl 2
vanaes Fardin Documentation  romove_Ppart Documentation
remove_Ppart g
N Constants 2 . Auxiliari
decay_Pds : udliaries Scope [wc
i Derived Quiputs Forcings 0 = Processes
emove_Ppart 3

Ausdlary variables 0 P : Spatial var [HORIZONTAL_AND_VERTICAL - .
Processes 2 . Derived Outputs Output [YES -] E
Derivedouputs 0 Process type | TRANSFORMATION -
Partide dasses 0 i p—y

Referenced in IP part
Enable miscellaneous features
[ show all built-n constants/forcng Expression IF(P_part > 1e-10, 86400{dt * P_part, 0)

[T Enable partide dass/species

Item Error message |

Item Error message

MIK@
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Modelling of water quality in MIKE URBAN - ECOLAB

© DHI

ECOLAB

— Template based and user
configurable!

— Soakaway-Template with
simple treatment process
description for i.e.
phosphorous removal (NOT
installed)

il MIKE LURBAN - CALL p ] jbed | _02mup [Base]
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Conclusion

e Screening Level
— LID Concept (Hydrology)

e Detailed Level
— Soakaway (Hydraulics)

— Soakaway (Hydraulics) + Treatment (Advection-Dispersion + ECO
Lab)
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Ongoing - storm water modelling for green cities

« Student Applications
— 2 * Master Thesis at DTU, Denmark
— 1 * Master Thesis at Calmers University of Technology, Sweden

« MIKE Seminar the 10 March, 2016, Hgrsholm

« DHI Academy training course (2 day). “Modelling of storm water for
green cities”. September 2016, Hagrsholm
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Thank you — any questions / spgrgsmal?
Morten Just Kjglby, DHI
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