Hydroinformatic System
HIS (DSS

Mavigation satteltes “ k“ "“
7 5, ai i

1
i
B, i il
- +
3
I

AMIN Office

Reference station

i
Wizter
sample
Lanc!

Sea bed



Hydroinformatic system (HIS)

Set of interconnected tools acting as one unified system and comprising substantial volume of
information and knowledge in digital form originating mainly from

* hydraulics (fyzikalni modelovani)

* hydrology

* Results of applied research

* Area of law and legislation

* Area of social and economic espects
Protection of environment (EIA)
informatics

Data collection and monitoring

KBS (Expert system, Umeéla inteligence, Genetické algoritmy, Inteligentni Agent)

Hydroinformatic System (HIS) = Decision Support System (DSS)



Hydroinformatic System (HIS)
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Decision Support Systems




Decision Support System ?
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“ommendatlons on Race Rocks reserve

be in minister’s hands by month’s end

Goldswortty

oIt contibutar

mendativns on
5 and regalations for
bt become Canada's
e protected area will
tends of Herb Dibali-
iimister for Fisheries
18 Cansada, by theend

ice: Rocks Advisory
s held meetings of
ers, including  two
ses fof; public npul,
st reaty Lo forward

been sirong sup-
r the Marine

1, the community ad-
isheries and Geeans,
d out that many peo-
like it to be bigger.
acks, an area of reefs
eourrents at Ure rnost
point of Canada’s
i, is & nutrientrich
excepticnal biodiver-

ery small arca, it has
diversity,” Paken-

andred-and-twenty
Ltve Teen an eealogi-
wve through B.C
r 20 years. The
1as anthority aver the
d the oecan bottom,

Lillian Charles, Bonnle Charles, Glenn Jim, and Amella Bob were
pants at a Beecher Bay ceremony to ask the help of the ancestors in the work of
creating a marine protected area at Race Rocks

inchuing (e creatures that Tive

I,

Making it a marine pro-
tected arca as well would grive
thie: fedleral government control
of the water column, mardne
mammals, and ~ migratory
birds, resulting in more protec-
tion for the flora, fauna. and en-
vironment

There has been a fisheries
closure since 1990, except for
salmon and halibut, Pakenham
says, The group will recom-

mend a complete no-catch area
10 reduce the loss of such
species as ling cod as by-catch,

“People are starting (o be
very comcerned aboul the
Tealth of our oceans. Thuy see
it as just as import, s the
land side. That's a shilft for our
eountry,” Pakenham said

The process of setting up
the marine protecied arca has
been collaborative, says Paken-
ham. The Beccher Bay First
Nations band, Pearson College,

Navy representalives, cnvirons
micatal groups, Fisherics and
Oceans, B.C. Parks and the
Ministry of Environment are
same of the stakeholders who
hawe been actively involved in
reaching consensus on the ma-
rine profected area,

Duane Freeman, an envi-
ronmental advisor at the De-
partment of Naticnal Defence,
said: “It's like a proundbreak-
ing thing tohave us all working
towzrd this common goal.”




Understanding of DSS and ADSS

DSS ? Information management system

* Simulation model ?

Decision support system

e Database ?
* GIS? GIS system
e Paperfiles ?
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Expert system

MS Office files
Docs, xls, pictures,...

File management system




Understanding DSS

The Free Encyclopedia

Decision Support System ?
Decision Support Systems are a class of computerized
Information systems that support decision making process.

Decision Making Process ?
Decision making is the cognitive process of selecting a course of

actions from among multiple alternatives.

Decision Making in Complex Environments ?
Decision making process in complex organizations takes a form
of group work in a form of :

1. Dictatorship
2. Democracy
3. Consensus




Decision support in complex organizations




Decision Support Concept

Team Work Support in selecting a course of actions

from among multiple alternatives while :

* Disclosing controversies

* Negotiating facts

* Convincing partners in team

* Using same semantics

* Using same working environment, scale, limits
* Coping with distinct knowledge states DSS Functions
* Coping with distinct domain problems
e Guiding team to consensus

library function,
management function,
analysis function
communication function




DayWater project

EU RTD 5th Framework Programme project

DayWater

Adaptive Decision Support System (ADSS) for the Integration of
Storm Water Source Control into Sustainable Urban Water
Management Strategies

Ecole Nationale des Ponts et Chaussées (ENPC.CEREVE), France
Middlesex University (MU), Great Britain

Danish Technical University (DTU), Denmark

TAUW - Netherlands

Chalmers University of Technology, Sweden

DHI Hydroinform (DHI HIF), Czech Republic

National Technical University of Athens (NTUA), Greece
Ingenieurgesellschaft (PSI), Germany

Laboratoire Central des Ponts et Chaussées (LCPC), France

10. Lulea University of Technology, Sweden
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Project structure and goals

Project duration: 2002 — 2005

ADSS GOALS:

e to focus problems concerning hydrology and pollution as well as decision making
process under the socio-economical and political context

e to offer and improve the knowledge with systematic representation of USWM in a

form DSS adapting its structure, content and environment.

WP1 : project coordination

WP2 .
WP3 :
WP4 .
WP5 :
WP6 :
WP7 .

ADSS development

Urban Dynamics

Risk and impact assessment
BMP, Multicriterial analysis
Source and flux models
Field testing

WP2
USWM DSS
Survey

WP2
ADSS
template

WP2
ADSS
Architecture

Choice of
components for
the ADSS

First loop

WP 7
Case studies
inventory

WP 7

ADSS components

testing

\ N

WP 3-6
Inputs to the
ADSS

I Second loop

WP 7
ADSS full
testing

WP2
ADSS prototype
production



Adaptive (A)DSS for DayWater

An Adaptive Decision Support System (ADSS) is generally understood as a
,DSS that is able to modify automatically or manually some aspects of its

structure, functionality, or interface to meet different needs of its users. “




ADSS Architecture

* Client server database architecture
* Web based architecture (IE6.0)

Multi tier software architecture

Windows NT
Apache Web Server

e

current

=\

——————————— optional

User System Interface
PCclients

Process Management ]
Server

Database Management
Storage&DB server



ADSS components

Databases (...)

Simulation models (STOrRM,SEWSYS)

Multi-criteria analysis (Mcc, Mca)

Learning tools (urban dynamics)

Negotiation tools (water Expert)
Other tools
* GUI

ADSS GUI

Databases

Simulation models

Multi criteria analysis

Learning tools

Negotiation tools

MS Office files
Docs, xls, pictures,...

File management system




ADSS databases

* Case studies database
* Criteria and indicators database Case studies Stakeholders 3
* Policyinstruments database

 Stakeholder database

* Priority pollutants database Key terms 1s
* Tools database
* BMP database

* Keyterms database

Policy
Instruments s

BMPs 12




ADSS GUI “HYDROPOLIS”

Interactive GUI
e Pop ups

e Help

e User settings
e Data editing

Road map

User rights
Administrator
Manager

User

Guest

Modes of usage

e Free

e Smart guided

e Guided

Distinct navigations

3 DayWater - Microsoft Internet Explorer

FBle Edt View Favortes Tools Help

Adriress | 1] http:fwvw. daywater. g findex. pho7p =loginhel =Dhe | DB 2=DBE I=D8e 4 =085 =086 =05 7=0

Risk and Vulnerability

<

&) http: /e dapwater  czindex™M. pholsecton=meadnen=1




ADSS - modes of usage

Smart Guided mode

Free mode

I DayWater - Microsoft Internet Explorer

The multi-criteria comparator for BMPg {I‘-‘k.CJ i5a
framesork which pro 1d5 support for {z3

Guided !p:
Matrix IJ’[MJI

Y Daywater web inte

] http: [ferve.dayaater, czfndexi phgTeecton =measnew =1




ADSS functionalities

* Tracking function
* Logfile
* Advanced search

Free browsing function

* “Google search”
° “Caddy”

User profile definition function
* Fingerprint
 Keyterms

Pop Up function
* Defined message boxes

Interfacing
XML interface for

Smart guidance function —
* Linked tables
* sensitive hyperlinks




ADSS negotiation concept




Dynamic Thinking in Guided mode

Expert Knowledge stored in project template
User receives his questioner instances

Negotiation using Q/A | | |
Recommendation based on Answers :

HOOOUUL




Hydroinformatic Systems
Early Warning and Flood Forecast




Principles of Local Flood Forecast Systems

Meteorological

Online monitoring forecasts

Rainfalls + flows

Remote automatic weather station
in Switzerland

, forecast

measurement
\ i

Forrecast time
Simulation model Flood forecast



Flood Forecasting |I.

The simulated hydrograph may deviate from the observed

A simulated-

BEZEN

‘observed

Time of forecast



Flood Forecasting Il.

The simulation is updated to match the measured flow
_— Actual peak

A simulated-

— | Amplitude error,
assumed decreasing

forecasted-

Exact match ;

________ ‘observed

Time of forecast



Flood Forecasting lll.

MIKE 11 updating: Correcting both amplitude and-phase-errors

A simulated~\

forecasted- phase error,

assumed decreasing

Exact match ;

‘observed

Time of forecast



Time Scales in Local Forecast Systems

Local radar,
hydrologic simulaton model

National meteorological
service

Rainfall network, limnigraphs
Hydrodynamic simulation model




Decision Flow Chart
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Hydrology
?

Hydrologic
model

Hydrodynamics
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System Architecture

Web Clienton ..., s
Internet

Central server and
data repository

Local
Clientin
intranet

Data
base

satlit

; =2 Raingauge

Waterlevel

© DHI



Flood Forecast & Early Warning system — Sava i
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HIS - Floods and droughts forecast (SAVA river)

Administrator layer applications

A

eb client applications

- e— ==
RSLE
__
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Mobile solution

Specialised thematic application viewers
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Dispatching centre ARPA - Turin, Italy




HIS example - SCIER

@ ® ) @® Sensors
- ] ' " Collect data (location+time+value

4‘ “ _______ ‘“ - precipitation

- temperature
- humidity

User lntﬁ rface SCIER central point

Forwards data to storage GRID

Issues simulation jobs Executes fire modelling jobs
Runs web server with UI

f
i
S
®
1S
aeM

593\.’\

Services
Storage for:

- fire models executables
model input data

model structural data
model output data
Pre-prepared WS + CS
scenarios

ﬂ” Simulation PC(s)
Executes 1D flood modelling jobs
Incorporates pre-calculated flood maps lookup




