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SPATIALLY ALLOCATED FARM TYPESSPATIALLY ALLOCATED FARM TYPES
• Topography
• Soils
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of hydrological
stability / risk areas



PRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWINPRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWIN

• Synopsis of 
sustainability /
risks

IDENTIFICATION OF AREAS WITH STABILITY RISKS AND
SUSTAINABILITY POTENTIAL

(Darker colors mean less sustainability)

• Economic sustainability / risk 

• Ecological sustainability / risks

• Hydrological sustainability / risks
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RIVERTWIN RESEARCH AREAS AND MODELS’ RESOLUTIONRIVERTWIN RESEARCH AREAS AND MODELS’ RESOLUTION

Spatial resolution: grid with a cell size of 1 km² (1000 x 1000m)

Temporal resolution: output of interim results: 0.5-1 year

Spatial resolution: grid with a cell size of 1 km² (1000 x 1000m)

Temporal resolution: output of interim results: 0.5-1 year

Character of different water basins
WAVES NECKAR OUÉMÉ CHIRCHIK

Total size (1,000km2) 3-4 15 43 14
Population (1,000 inhabitants) 50-70 7,5 1-2,000 2-3,000
Climate zone tropical semiarid temperate humid tropical subhumid continental, semiarid
Inflow regime rainfall snow, rainfall rainfall snow, glacial-rainfall
Data availability low high low moderate



PRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWINPRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWIN

RIVERTWIN – SUBMODELS AND WORKING FOCUSRIVERTWIN – SUBMODELS AND WORKING FOCUS

Net income from
agriculture

Surface water availability and 
quality

Groundwater flow & 
Transport: MODFLOW

Land use and land 
resources information -
regional scale: SLISYS

Crop productivity -
field scale: EPIC

river morphology/
freshwater ecology

CASIMIR

Surface water fluxes
and balance:
HBV/LARSIM

Climate change, water policy and economic scenarios

Total water demand and 
waste water load

WEAP

Agroeconomic
valuation model GAMS

Total Water demand Groundwater availability and 
quality

Population 
growth:

Food demand Food production Water treat-ment
costs

Water quality in surface
waters: MONERIS

Economic security Ecological and hydrological securityFood security and social acceptance

Exchange Parameters: 1: Soil, terrain, climate and vegetation information;  2: yield, biomass,water and nutrient balance and transport, water consumption, 
pesticide load;  3: yield, biomass,water and nutrient demand;   4: Surface water, Sediment, pesticide and nutrient loss;  5: Recharge, load;   6: Water demand
from agriculture;   7: Reflux treated water and load;  8: Sediment and nutrient load; 9: Groundwater Surface Water interaction; 10: water flux in river network; 
11: water availability in rivers, lakes and aquifers

Economy Landuse Water Resources
1

3

8

5
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Economic

growth: 11
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Integrated evaluation of economic, ecological and social indicators
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river system

Precipitation

Flood protection River structure / morphology
as fish habitat

Water use
(withdrawal
and return)

Bathing,
Leisure
Water sports

Fishing

Hydropower

Waterway (traffic)

Ecological functions and demands

Water supply
(withdrawal,

consumption
waste water)

External water
transfer

Cooling water

Groundwater
recharge

Hydrological functions: 
water in- and output

Water use

Discharge

Evapotranspiration, Interception

Erosion, Sediments

WATERSHED MANAGEMENT TASKSWATERSHED MANAGEMENT TASKS

WashingIrrigation
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Climate simulat ion (Dow nscaling and climate t ypes)

Snow  melt  and accumulat ion Intercept ion, Evapot ranspirat ion

 Soil deposit

Soil moisture Lateral drainage Percolat ion

 Inner-regional w ater deposit

Surface runof f  delay Interf low

 Rivers and Lakes (per River segment /node)

River w aves Lake retent ion

River discharge 
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1 km2
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1 km2
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ca. 12 km

ca. 12 km

Relat ion of  availabilit y and demand by sectors

Groundw ater

W ater supply balance by sectors Economy

ca. 325 km2

1 km2
Dist r ict /

Municipalit y

Dist r ict /
Municipalit y

Groundw ater recharge

Bifurcat ions, 
(External) Discharges

Updated: 21.7.04

PPC – Print z Planning and Consult ing
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SIMULATION STEPS AND COUPLING  SIMULATION STEPS AND COUPLING  

MOSDEW basing on ArcGIS

strategic
evaluation

External submodels

simulation
query

direct
query

scenario
queries

Graphical
User Interface

MOSDEW

EPIC, SLYSIS, GAMS,
MONERIS, WEAP, HBV, LARSIM,

MODFLOW, CASIMIR 
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GIS-BASED INTEGRATION BY MOSDEWGIS-BASED INTEGRATION BY MOSDEW

• Integration of various disciplines research results and scales at a regional level

• Low data availability can be improved

• Common definition of interface entities / geometries accelerate verse-vice understanding   
and submodels’ orientation

• Rapid and relatively accurate allocation of defined risk areas

• Transparent base for decision makers (politicians, stakeholders, investors)

• Open architecture

• Integration of various disciplines research results and scales at a regional level

• Low data availability can be improved

• Common definition of interface entities / geometries accelerate verse-vice understanding   
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• Rapid and relatively accurate allocation of defined risk areas
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• Open architecture
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PPC
Printz Planning and Consulting

PPC
Printz Planning and Consulting

University of Stuttgart, 
Institute for Landscape Planning and Ecology

University of Stuttgart, 
Institute for Landscape Planning and Ecology

Developing Planning Instruments for 
Integrated Water Management

Developing Planning Instruments for 
Integrated Water Management
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