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1. What is the integration aiming to achieve and who is 
intended to benefit ?

2. What is being integrated ?
3. Who is doing the integration ?
4. How is the integration being undertaken ?
5. What is the context for the integration ?
6. What is the outcome of the integration ? 

Characteristic questions1)

1) Bammer, G. (2006) A systematic approach to integration in research. 
Integration Insights #1, September. Available at www.anu.edu.au/iisn.
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What is the integration aiming to achieve …

Topics: 
• Surface water quality 
• Surface water quantity

Phases:

1. 2000-2003 Exploration of the basin

2. 2004-2007 Solutions for the basin

3. 2007-2010 Transfer of Tools

General Objective:

Adjustment of water management strategies to global change
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Water quantity – adjustig to lower water supply

Thermal power plants

Transportation

Wet lands

Neu Darchau

Hattermann et al. 2008 S.154
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Water quantity – establishing new water sites

Watering of open pits after suspending coal mining
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Quality – achieving the good ecological state

Eutrophication near Werder/Havel 2002
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… and 
who is intended to benefit ?

Whole basin water authority 
(International Commission for the 
Protection of the Elbe River)

Joint water authority for the 
German State
(River Basin Community Elbe)

Sector stakeholder (Energy, 
Mining, Agriculture, Chemistry, 
Tourism, Water and water waste 
plants)

Local water authorities

Environmental pressure groups.
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What is being integrated ?

Components of global change 
(climate change, demographic change, technological change, 
economic changes)
Spatial scales of changes 
(global, national, basin, sub-basin, grids, plots)
Temporal scales of changes 
(pentads, years, month, days)
Attitudes of the future 
(conservative extrapolation, experimental variation)
Degrees of uncertainty
Interests 
(Funding, Publication, Policy advice, Different strategic interests of 
stakeholders)
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Bridging spatial and temporal scale differences:  example I

(Kaden  et al. 2004)(Conradt et al. 2006)

WBalMo: water managementSWIM: water supply

832Subregions

1899Balance 
profiles

114Reservoirs

2586User

832Subregions

1899Balance 
profiles

114Reservoirs

2586User

Subbasins 2255

Δt: day Δt: month
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Who is doing the integration ?

Projects with clearly 
assigned responsibilities were 
defined on the basis of 
thematic and problem-
oriented criteria. 

Highly correlated subtasks 
and work packages were 
bundled within projects. 
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How is the integration being undertaken ?

1) Bammer, G. (2006) A systematic approach to integration in research. 
Integration Insights #1, September. Available at www.anu.edu.au/iisn.

Dialogue based: 
initialized by GLOWA-Elbe hypothesis
workshops are carried out with stakeholders 
discussing

•the scenarios, 

•the outcome of scenario studies,  

•options for adaptation

Model based:
GLOWA-Elbe modeling system

Product based:
GLOWA-Elbe Toolbox

Vision based:
First complete whole basin assessment, 
European Water Frame Directive

Common metric based:
GLOWA-Elbe language calculus

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 
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Water 
management

(WBALMO)

Water use

Energy / Mining

(KASIM)

Households /business

(HAUSHALT WASSER)

Industry

(INDUSTRIE WASSER)

Agriculture / Irrigation

Wetlands

(MODAM)

Development of water
technologies

Inflow

Evaporation

Irrigation

Wetlands

Water suppliers

Industry

Mining

Power plants

Nutrient load
(MONERIS)

Point source: 
Industry

Regionalization of 
global change

Future climate

(STAR)

Development of 
agricultural sector

(RAUMIS)

Economics and 
demography

(REGE)

Minimal flow for
conservation

Transport on inland
waterways

Point source: 
Sewage plant

Diffuse source: 
Sealed surfaces

Diffuse source: 
Erosion

Diffuse source: 
Atmospheric
Deposition

Diffuse source: 
Drainage

Diffuse source: 
Surface denudation

Diffuse source: 
Groundwater

Diffuse source / 
Sink: Wetlands

Land use and regional 
water balance

Hydrological cycle and 
crop yields

(SWIM)

Land use
(LAND USE SCANNER)

Development of 
energy sector

(KASIM)

Transport on inland
waterways

X1

X13

X15

X4

X3

X2

Y2

Y1

Y5

Y3

Y4

Y7

Z8

Y8

Z1

Y6

Z6

Z7

Z9

Z5

Z1

Z2

Z3

Z4

Water quality
(QSim)

Nutrient concentr.
Phytoplankton

Oxygen

GLOWA-Elbe modeling system
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How is the integration being undertaken ?

1) Bammer, G. (2006) A systematic approach to integration in research. 
Integration Insights #1, September. Available at www.anu.edu.au/iisn.

Dialogue based: 
initialized by GLOWA-Elbe hypothesis
workshops are carried out with stakeholders 
discussing

•the scenarios, 

•the outcome of scenario studies,  

•options for adaptation

Model based:
GLOWA-Elbe modeling system

Product based:
GLOWA-Elbe Toolbox

Vision based:
First complete whole basin assessment, 
European Water Frame Directive

Common metric based:
GLOWA-Elbe language calculus

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 
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GLOWA-Elbe product
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How is the integration being undertaken ?

1) Bammer, G. (2006) A systematic approach to integration in research. 
Integration Insights #1, September. Available at www.anu.edu.au/iisn.

Dialogue based: 
initialized by GLOWA-Elbe hypothesis
workshops are carried out with stakeholders 
discussing

•the scenarios, 

•the outcome of scenario studies,  

•options for adaptation

Model based:
GLOWA-Elbe modeling system

Product based:
GLOWA-Elbe Toolbox

Vision based:
First complete whole basin assessment, 
European Water Frame Directive

Common metric based:
GLOWA-Elbe language calculus

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 

4 Evaluation

1 Scenario

2 Indicators & criteria

3 Impact 
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How is the integration being undertaken ?
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What is the context for integration ?

General climate change awareness debate
Water Frame Directive for achieving the ‘good ecological 
state’ in European rivers until 2009/15/21
Society debates about

use of the Elbe river for transportation and following 
requests for the water way design (renaturation vs. 
canalisation and construction of barrages)
Land use orientation
(forest vs. agriculture, native forest vs. forest 
plantations, bio energy vs. food)
Replacement of thermal power stations based on 
lignite, gas or biomass
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What is the outcome of integration ?

GLOWA-Elbe Toolbox
Application cases for a wide spectrum of climate scenarios 
o Integrated strategies for a basin wide Management of low water 

and floods with the following management fields
Reservoir control of the Moldau and Saale dams in the 
Czech and German upper parts
Prioritization system for up- and low stream water requests
Water supply for wet lands
Monetary incentives and legal requests for controlling water 
demand
Strategies for an effective reduction of Nutrient loads of the 
Elbe main river and its
tributaries

o Basin wide strategies for the cost efficient reduction of nutrient 
loads considering point and diffuse sources
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Thank You

for your attention!

www.glowa-elbe.de
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