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research institute for knowledge systems

Using Spatial Decision Support Systems
in Integrated River Basin Management:
; _the Elbe River example
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.l RIKS background RIKSHE &

+ RIKS : Research Institute for Knowledge Systems AR RS FEER
+ Decision Support Systems for policy makers in:
= Sustainable development AI&F&EXE;
= Water managementk®RERE;
= Urban and rural planningigitifMl g &M &
= Ecosystems and natural resourcesEAREMBARRIR;
= Natural hazards: floodings, forest firesBRRE: #k, FHFMAKAR
+ For local, regional, national and international administrations
RSTFibmH, XEHN, ERNNMERLAOEES],
+ Experience - 20 years in almost 30 countries
LW -—-20FWIE30NERNEFRLE
+ Related to Maastricht University, the Netherlands
MR TSESRBISKE |, 72
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.‘ RIKS expertise RIKS & &t

+ Dynamic modelling, planning, forecast
HAELL, AR,

* Generic and universal tools for policy makers
BERRRENNEELR

+ |ntegration £8X:
* Integrating large variety of models R & EYER

» Integrating physical and socio—economic processes
EREARAERNEL2LFHE
* Integrating land use and water management

SRR 1 b R A MK B IR E
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Integration of existing data, knowledge
and models FEHNHE, MRMERAER

Hohenschichten und
Gewéssernetz

im deutschen Tei des Eloesinzugsgebietes
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®
l RIKS core tools RIKSFEHB& LT E

* Geonamica ® GEONAMICA’
RIKS software iﬂt'egl‘ation p/atform Dynamic Landuse Planning

RIKSE &0 F &

¢+ Metronamica ®

RIKS SDSS for Urban and Regional Planning

RIKS 3% ifr F1 X B Bl 22 /6] R S I R % AT

* Supporting services, tools, training and education
NS, TE, EfEHEELTHF
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Recent RIKS projects in water management

,}
n
.lRI KSIEHRESRE/KEREE S ERNINB

+ River basin management SARHREEE
Belgium, Germany, Senegal LEFFT, ZE, ZERXMHK

¢+ Canal Management =A&E®

Panama B£5

¢ Coastal Zone Management EBEEE
Canada, Germany, Indonesia, Spain, Netherlands
WMEX, #ZE, HEEFALE, #HPE, @F=

¢ Low-lying Costal Areas and Small Islands:&igE XK@/ &5 gy
Reunion Island, Puerto Rico, St. Lucia
By, BERE X AL
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Integrated water management...
FEKBRREE ...

* |s not only about integrated water quality
and quantity...

TRESKNRENKE

+ But also about the integration of land use
and socio—economic processes

mERS LA AMELL5FHE
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Future development like this.......

- Die

ZIVOT REKY
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T
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Integrated River Basin Management
TESREEE

Catchment #ig

ol gl

.. |Ecology £5 | ' tmEEH

iy T

~ conflicting landuses L ;

e.;- | Water retention 7J<ﬁ'd%‘=

"
"

e —y sak = A%y
h i 1 B e o P
" . flood prevention Bt Pollution: non-point

nutrient loads
VEE S 3F,§§%‘1‘=ﬁﬁr

‘-‘ | Nature protection
= BRRY

’ ’" - :

-

-

| water quality &

#*" Pollution: .
ﬁ point sources’s%: SR |

-

fﬁ'

Morphodynamics 5} :

B9 hydro—engineering _
. measures kIEHiE



The decision—making context
I REFENE

External impact
(external Scenarios)

J NBEE (FREE) l
System
RE
resulting aimed status of the
- physical status of the DSS system
- ecological >| system User ¢ (management
- socio- (indicators) — REXFRERAF objective )
economical RELEEER REWERRES (H/E)
- institutional ( 75+ )
(system)
B, &85, &2
ZFHE (RE)
T management
options <
(measures)
EEEm (A )
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‘ Planning of policy actions

Aid for:
- Recognition
- Diagnosis

Value of a |
policy
relevant P
indicator interv

ention

Aid for:

- Problem identification

- Design of solutions

- Exploration of solutions

Policy

) intervention
Policy

intervention

icy

+ Alternative 4

Policy

intervention i
Policy

intervention

Aid for:
- Analysis
- Evaluation
- Selection
- Authorization

_»
Alternative 2 |
_»

GOAL —7

—>

Alternative 6

<+— PAST PRESENT FUTURE
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‘ DSS Development

Knowledge
level Inf
A
Knowledge SDSS
Information / cis /
Data sDBMS
Time orientation —— past present future ——
Type of decision making —— operational ———— tactic strategic ——
Purpose efficiency effectiveness —
Type of problem — structured tasks weakly-defined tasks > ]
User Involvement little high — ]
Level of decision making low level high level — ]

3rd Yellow River Forum, Dongying, PR China, October 2007 .
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SDSS Development
ZHRREZFRENTT X

Technology H AR

Knowledge &l1iR End-use&imfiE
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Elbe DSS
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W‘l Elbe River Catchment Z1bt5a 5715

& - "'
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*=| Elbe River Catchment Z1bt5a 5715

~_Schleswig p r‘f:; “
Holstein kg .

148.268 km2 (= TOTAL)

: Vorpommern A 3
SR T 96.323 km? (= Ger.)
o “’3‘ 50.176 km? (= Czech Rep.)

Lower Saxony S

. F ]

h '
b | . Ty e
Brandenburg | s,

Saxony -AhaI* | Ry

Germany #&& ': e

920 km2 (= Austria)
240 km? (= Poland)

River length JAIREKE:

¢ Czechpart: 365 km
¢ German part: 727 km
+ total: 1092 km

o~

A Hesse

Population A Q:
24.9 Mio. (= TOTAL)

: _1:§_J achlri;che Re

Czech Republic

E;E/\ﬂ:”il "'--.f:
) /_f\Bavarla O stﬂg I_::h
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ey Elbe River DSS:

L 3 3
3 ‘.‘end—users and stakeholders involved!
ZITREZIZFRES  BRAFRPNBREENSE

Regional . o
= . 9 e Discussionitit
® | B k2 SACHSEN-ANHALT avernmen t I
wid Raaktorsicherheit t] z ﬁ ﬁ }ﬁ () re eV an C e*ﬁ 9&
Umwelt ey e transparencyiEdf
%ﬁ% olle
&
B e acceptancei®¥
bfg Bt — e vat
> 2 \E\ e consensEMN—H
Federal —BAw w
a = WG
Wassergutestelle Elbe

Government -y

mmﬁ' " ‘
a. LS&%?.'S Municipalities
NGOs B
TBFA RN
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‘ ElbeDSS: management context

- EU-Water Framework Directive BMKIELRIE S

- Flood prevention Bsit

- Improving navigability &S

- Land use planning in the floodplains etc....
S8 Y 1 3t R A R

=» 2. Integrated River Basin Management
2 > REBFESEER
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Elbe -DSS: dynamic and interactive
CO ntEXt external scenarios

I ﬁ
Catchment module l management
objectives
> Catchment characteristics —_—
measures
| | —
v
——— - disvcharge * Substance loads 1
AN PR I l = . : |
\\\“ j‘:”f # 'k"wl-l"f ‘}(:egs{ha ht x.-:\_’ fi_,%l;;‘j"‘-ﬁ?\;"” l \
xi o § e B Sleg }\T“'ﬁ ‘)‘() %”vr"‘\-& |
%hvf*ﬂ——a\//{ f H fl‘ ol 1‘“{* Pl ) + \
meej ) N
A (iR I
‘*‘mﬁ@ YL £l .
L |, charactenstlcs of main
a L \] channel
| characteristics of o \ hydraulics
| river network _;l VA I
. : =1 water quallty | B ‘T
“_f_/’é 3 . 7 gV ILENDErE ]n;._zTﬁj" |
m 2 N e F“‘ LT
\
| A
> floodplain hydraulics
\ 4
floodplain > flood risk
characteristics
4]
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ElbeDSS ( ZILARERZIGRE )
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The user interface of the DSS
REZFEREHWAFSE

EN Elbe - ElbeDSS_PEC.eif
File Edit Wiew Simulation Window Help

e - Wirkungsbereich -
Link color ] Link width | Modes |  Gesamtes Einzugsgebist

. » 012500 [masl

[ 0.07000 - 0125 [mg/]

|:| 0.05000 - 0.07 [mal]

I:‘ 0.03000 - 0.05 [mg/]

" Koordinierungsraume

Punktquellen|| % Teileinzugsgebiste

Purktquellen f - Gebietsauswahl
GLOWA-DI00Z (S1102_1) & Dessau (54901_1) -
GLOWAAIINZE (5140123 = [|ELROCAT-Zelwka (52805,
GLOWA-D1026 (51401 _1) EUROCAT-Zeliwka (52615~

[ .02 - 0.0 [mad] | |eLowa-id4001 (5151015 GLOWA-d0102 (51701_1)

| |GLOWA-d37I7 (51505_1) < ||GLowa-ido104 (53502_1)
m 0.07-0.02 | |GLOWA-d1008 (S1507_2) GLOWA-id0105 (52902_1)

| |GLOWA-d1003 (51507_1) w | GLOWA-d1062 (52603_1)

[ 0-0.01 [

Alles Auswahlen J Auswah\uharkarte‘..’ Auswahl ldschen

Variante e
| * Relatieve Erhohung des Anschlussorads

| Abolute Erhohung des Ausbaugrads

ridusbedgrad Ee s s
' Speichervolumen bei 100% Ausbaugrad [m?]:

21344.69
| Speichervalumen [m3]: 213440

Aktueller Ausbaugrad [%];

| Erhihung des dushaugrads [%]:
| -20% o 20%

N A T L B T
o Konzentration am Anfang des Segments
Select/edit " Mittlere Konzentration im Seqment

£ Konzentration am Ende des Segments

Colar master field: Flusssegment # 512995
i CINT WAL TW  Konzentration [mgjl] 0.0550016
o i 7 I
— i i i i i Lire width master figld
SR i i i i i onzentrabionsyerlanis e St e
T S [ S [ S CEND_DIST |
B ! ! i | strecke k] 800 |
2 ! : . I Show nodes |
?, : | | | | ¥ Show links ummenhaufigheiten -
Hoqg? L — ecoooncon [ —— SR L —— |
L : : | ; ; Diagramm | |
= i i i i i i
=0 100 200 300 400 500 Karte
i Streckefkm]
Ready [0 ]
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Open Development Process

LY
L)
: ‘.‘ Online Version Control System
S ST R ERRALHF

‘@ Riks Subversion Repository - directory - svn: projects/Elbe - Mozilla Firefox E]ﬁ
Fle Edt View Go Bookmarks Tools Help
<:ZI - L; - @ @ [ https://svn.riks.n|/viewcvs/projects/Elbe/ EI[V] © Go w,

L] Customize Links [ | Free Hotmai [ My Yahoo! [] Windows Marketplace [ | Windows Media [ | Windows [ | Yahoo! Mail [ | Yahoo! News [ | Yahoo!

svn: projects/Elbe

Current directory: [svn] / projects / Elbe

Current revision: 29471

Jump to directory revision: iaddl

Files shown: 450

File ~ Rev. Age Author Last log entry

4 ElbeResourcesDE/ 29470 17 hours Iuljee

4 ElbeResourcesEN/ 29471 17 hours Iuljee

4 HBV/ 29466 3 days Rvanhout - Fix for http://www.riks.nl/bugreporting/bug view advanced page.php?bug id=0000...
4 HBVEncryptor/ 29405 S5weeks Rvanhout Removed old sourcesafe files

Q res/ 29347 7 weeks Rvanhout

g AbsoluteDamageFunction.cpp 29341 8weeks Rvanhout Moved remotely

2 _AbsoluteDamageFunction.h 29341 8weeks Rvanhout Moved remotely

= AskInitDialog.cpp 29341 8 weeks Rvanhout Moved remotely

2 AskInitDialog.h 29403 5 weeks Rvanhout Added support for loading resources from satellite dll

= _AuenwaldAbschnittView.cpp 29341 8 weeks Rvanhout Moved remotely

& AuvenwaldAbschnittView.h 29403 5weeks Rvanhout Added support for loading resources from satellite dll

= AuenwaldView.cpp 29341 8 weeks Rvanhout Moved remotely

g AuenwaldView.h 29403 5 weeks Rvanhout Added support foir loading resources from satellite dll

g _AvailablePathData.cpp 29341 8 weeks Rvanhout Moved remotely

2 AvailablePathData.h 29341 8weeks Rvanhout Moved remotely

= BackgroundMapsMBB.cpp 29341 8wecks Rvanhout Moved remotely

g BackgroundMapsMBB.h 29341 8weeks Rvanhout Moved remotely

2 BaseMonerisMeasureView.cpp 29341 8 weeks Rvanhout Moved remotely

2 BaseMonernisMeasureView.h 29403 5 weeks Rvanhout Added support for loading resources from satellite dll =
Done svn.riks.nl

3rd Yellow River Forum, Dongying, PR China, October 2007
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Open Development Process
Online Issue Tracking System
TR RHE ELXAERE R

‘@ Mantis - All Projects - Mozilla Firefox Qﬁ

Fle Edit View Go Bookmarks Tools Help

<:ZI @ L; @ @ @ L1 http:/fwvow.riks.nl/bugreporting/view_all_bug_page.php?page_number=1 [V] © Go |w,

L1 Customize Links [ | Free Hotmai [ My Yahoo! [] Windows Marketplace [ | Windows Media [ | Windows (| Yahoo! Mail | Yahoo! News [ | Yahoo!

Mantis - All Projects

rasearch Instituts for knowledge systems

Logged in as: bmhahn (manager) [ 06-20-2006 08:02 W. Europe Daylight Time All Projects |~ |[ Switch
Main | View Bugs | Report Bug | Summary | Docs | Manage | Edit News | My Account | Logout ‘

Reporter Assigned To Category Severity Status Show Changed(hrs) Hide Status

any ] any [z any v any v fany B 50 6 O Resolved @ Closed

Search

Viewing Bugs (1 - 50 / 363) [ Print Reports ] [ CSV Export ] [First Prev 123456 7 8 Next Last |
P ID # Category Severity Status !pdj‘¢‘:I Summary
0¢ 0000392 7 LElbe DSS] j 06-19-06 Konzentrationen: No ch ft lyi
L 7 FlieBgewdssernetz: : System major new -19- onzentrationen: No changes after applying a measure
0O« . 0000395 [Elbe DSS] major Tkl 06-16-06 Retentionsfldchen no longer selectable
o dge Hauptstrom::MaBnahmen ) (rvanhout) 5
N [Elbe DSS] - assigned . .
O < 2 0000388 2 St major et 06-16-06 Simulation run does not work
O« 0000394 2 Einzugsgebi[eﬁﬁ?cklungsziele major resolved (bmhahn) 06-16-06 Results differ in Tab "Auswertung" and Tab "Indikator"

[Elbe DSS]
User Interface

[Elbe DSS]
Einzugsgebiet: :Entwicklungsziele

[Elbe DSS]

0O« 0000390 1 FlieBgewsssernetz: : Entwicklungsziele feature assigned (bmhahn) 06-08-06 textstrings in userdialog to be corrected -

0 < 0000393 minor new 06-16-06 Wrong scaling of concentration values

0000391 1 feature 06-12-06 Button "Karte": wrong attributes displayed

Flussab[s%gystem crash resolved (bmhahn) 03-29-06 DSS crash

E [+]

0o« 0000387

I

Dane
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Integration of water management, land use and

economic processes
SRR FREE, iﬂ%ﬂﬁﬁ%ﬂ&é%iﬁﬁ%l

S
b |

Daily Erosion {mm/day})

SOCIO-

[] not modelled

[ 0.5 mm deposition
[ 0.2 mm deposition
] 0.1 mm depaosition
[] 0.05 mm deposition e -

Environmentally Sensitive Areas {(ESA)

=10l x|

OfONovaliddata |31 Dec20o1
¢/ [ Non affected ESA [N)
01| [] Potential ESA (F)

Ol [ Fragile ESA [F1)

[] Fragile ESA [F2)

@ | [ Fragile ESA [F3)

[ critical ESA [C1)

[ critical ESA (C2)

M Critical ESA (C3)

I:‘ Non-vegetated areas
I:‘ Qutside model area

Land use ty

Land use intersoy

Policy
(Source: C. Kosmas, A
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Integration of water management, land use
and socio-economic processes

SREKFERER, tiAANtELLFHE

Environmentally Sensitive Areas {(ESA)
[INovalid data |31 Dec 2001
T [ Non affected ESA (N]

5 [[] Potential ESA (P)
Z [] Fragile ESA [F1)
[] Fragile ESA [F2)
iﬁ ] Fragile ESA [F3)
[ critical ESA [C1)
£} J5 | [ critical ESA (C2)
M Critical ESA (C3)

gFE I:‘ Non-vegetated areas

[] outsid del area

Ei
=4

[ X
EL
R
8
ENTEEE
T AFARE

B ,
(FF:C. Kosmas, A. Ferrara, H. Briassoulis #7A. Imeson, 1999)

Environmentally Sensitive Areas (ESA) Indicator Map

HElew
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‘ Conclusion &1t

* Decision support systems for water management
KEREEBENRREXZGRE:
» |ntegrated approaches combining socio—economic and
physical processes BE THAKZFHENBARAHREBNERSZE;
= Exploration of the future ¥R3EARXK;

= Assessment of different policy alternatives under changing
external factors EAEBE FHZELT B B B R E DA

= Policy options can be made explicit, can be analyzed,
visualized and evaluated BUREDBEW X EAMTEY 247, BT 40 A 4.

+ can help to improve the understanding of processes, pg

stimulate discussion and facilitate communication #% gy
HYREEREHARE, ELEMETXR.
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research institute for knowledge systems

GEONAMICA

Any questions? [a] &

Drs. Rob Hermans
Director, RIKS

-RIKS bv

P.O. Box 463 ]
6200 AL Maastricht Il
The Netherlands M
‘ ‘ ‘ www.riks.nl [ ]
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