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Vyuziti DSS pro fizeni nakladani s dulnimi

vodami s ohledem na zZivotni prostredi
RNDr. Pavel Strof, DHI a.s., Praha

Model proudéni povrchové a podzemni vody na
lokalité povrchového dolu

Mike Customised komponenty
DSS — MikeSHE v prostredi Mike Customised

DHI)



Studie proudéni povrchové a podzemni
vody na lokalité povrchového dolu

Stavajici povrchovy dul
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Integrované hydrologické modelové
prostredi Mike SHE

- Deterministicky distribuovany sk
matematicky modelovaci
systém pro Ucely hydrologie
a vodniho hospodarstvi

« Pokryvd celou pozemni fazi
hydrologického cyklu
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Mike SHE - deterministicky fyzikalni popis

A t [+
« SVAT
o Kristensen and Jensen
o 2-Layer Water Balance
« Netrecharge (e g DAISY)

1D kinematic vawe in river o

channels (M11) ' 105t Venant Equations
UZ: 2-layer water balance g e Ot v s it
model . YV
SZ: 1 layer simplification

(Boussinesq)

ET + IC: Kristensen - Jensen " 1 Richards Equation

SM: degree-day factor « 2L ayer WaterBalance

« Net Recharge (2.9, DAISY)

i

Groundwater Flow
« 3D Finite Difference - Darcy Flow
s Lumped. Conceptual - Linear Reservoir
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Studie proudéni povrchové a podzemni
vody na lokalité povrchoveho dolu

- Globalni model (39km?2, 100x100m)

 Lokdini model (9km2, 40x40m)
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Groundwater model setup

« 226 drillings descriptions
/ 19 vertical profiles
5 main layers
about 100 timeseries 0
of groundwater level S
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River model setup
main rivers and channels
254 cross sections
4 Q stations

 Jlischarge and water level data

M




S’rudle proudenl povrchové a podzemni
e vrchoveho dolu

‘\\“ Simulace 3 variant

0) Aktudini stav

1) Odtézeni piného
rozsahu

¥ 2) Jako 1) plus
‘ opatieni
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Studie proudéni povrchové a podzemni
vody na lokalité povrchoveho dolu

Ground water level measured and simulated, ’ . ,
piezometer PH-26K » Vysledky simulaci

Casové rady

Simulated daily water level - Teleszyna

©a
w

PH-26K ground waterievel [masl
— PH-Z6K ground water levef {m asl
PH-Z6K ground waterlevel [masl

¢ PH-26K ground waterlevel (masl

—simulated (Glob) Water Level TELESZYNA 837.00

—simulated (detail_status) Water Level TELESZYNA 837.00
simulated (detail_variant1) Water Level TELESZYNA 837.00
simulated (detail variant2) Water Level TELESZYNA 837.00
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Studie proudéni povrchové a podzemni
vody ha Iokallte povrchoveho dolu

@1l Aktualni — Varianta 1 Varianta 1 — Varianta 2 Aktuélni — Varianta 2



Studie proudéni povrchové a podzemni
'\ley na lokalité povrchového dolu

Depth of ground water in control point, results of
simulation

° r
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Depth of ground water in control point, results of
simulation
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Depth relatively to terrain (m)
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Status P16
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Mapa kontrolnich bodu

Depth relatively to terrain (m)
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Studie predana v papirové podobé

» Rada statiskych grafu a map

= Hodnoceny 3 varianty

= Zmény vstupu —> novy modelovy
vypocet — > novd papirova studie

Digitalni zprava
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MIKE CUSTOMISED Funkéni komponenty
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Users and

Events and i i
Time series
Ao i Worksp ) GIS
\ . “ @
Real Time
Data Weg
brokerim&

Data
Assimilation

publishin

2

Spreadsheets

Indicatg
Meta dat
Audit log

Linked models

Business Scripts
Intelligence B

Optimisation

Ensembles Uncertainty MCA / CBA

\/“l) & G—:) DHI
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MIKE CUSTOMISED Sirukiura a terminologie
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Tailor made

Products

Our standard products — the starting point for our client solutions:

_ IMS - Information Management ~ $&2 fﬁ' po e isl \/|SYS - ArcGIS-based water
Systems B S el information system

Planning - Investment planning « TR ® GeoFES - Emergency
and decision support e il =8 : management planning and
operations

“%- Real Time - River operations g . Flood Toolbox - Flood risk
¢~ and early warning LW . managementand support in
implementation of the EU Floods
Directive

DIMS.CORE - Data integration




Component Ul (Scientific View)

Maps
GIS) B

Spreadsheets

Time series

Open architecture (API)

Add User tools

© DHI



Different users — Different views

Operator view (product)

© DHI

Scientific view (components)



Standard Windows Ul for each
Component (GIS Manager)
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Explorers o { —
Propefiies

1 Prajoction

Manw

The marvve of the festure clese

Dashboard .
Time L Work Spread-
(web . GIS Indicators Scenarios Scripting Meta data h
blishing) series spaces sheets
publishing




Standard Windows Ul for each
Component (Timeseries Manager)
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Custom made Ul - an example
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Open interfaces - An expandable and
open development platform

DHI)



DSS Front-end

Explorers

Modules
Scenario Analysis
Ensemble Modeller

Model Linker

) Application E Q)
@

Model Tools D55 Database (PostgreSQL)

MIKE 11 MIKE BASIN »
Adapter Adapter Adapter PostGIS
ITool
IModule
MIKE 11 MIKE BASIN A e

21}

i

Module
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Reseni s uZitim MIKE CUSTOMISED
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Solutions for mine water management

Design
Monitoring (hydrology and biology)
Water Surplus and Scarcity Risks
Mine Flooding
Mine Dewatering

River and Stream Diversions

© DHI

3

Operations

1
&
\

Real Time Compliance Monitoring
Mine Water Information & Management
Sediment Management

Real Time Forecasting and Early Warning

Closure

Mine Rehabilitation Hydrology
Wetland and Stream Restoration
Acid Mine Drainage

Climate Change Impact Assessment

DHI)



Solutions for mine water management

Higher regulatory confidence

Water Surplus

and Scarcity More efficient planning

Reduced downtime

Stream
Diversions

(e Improved compliance

T

g,
) re ,
Acid Mine — “ o
Drainage Compliance
0 o Monitoring
N . Mine Closure
‘.;ﬂ °Water Balance
by Forecasting
N y
Ogwummn
- .
Mine S _d
Dewatering

Cost effective solutions

(+)
-

Short payback times (high ROI)
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DSS — MikeSHE v prostredi Mike Customised
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DSS — MikeSHE v prostredi Mike Customised

Modelovani
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DSS — MikeSHE v prostredi Mike Customised
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DSS MlkeSHE ' prosfredl Mike Customised

« Modelovani
Mapy

Zobrazeni
vysledkU
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DSS — MikeSHE v prostredi Mike Customised

* IS pro fizeni nakladani s dulnimi vodami
- Interaktivni pohledy do databdaze IS
- Operdtor, manazer, verejnost
- Scéndre a varianty
« On-line zpracovani dat monitoringu v realném case
 Uzivatelska rozsiritelnost funkcionalit pomoci skriptovani

« Rozhrani pro komponenty fietich stran

 Podpora DHIGroup aﬁ
DHI
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Déekuji za pozornost

www.dhi.cz
www.dhigroup.com

p.strof@dhi.cz
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