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Dutch Hydrological Toolbox (NHI)

•State of the arte coupling of surface water and groundwater models
•Groundwater model 250x250m resolution
•Daily or decade time step

•Also “light” version in development focused on policy analysis

(SOBEK)
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Distribution model

• Network of nodes and 
branches

• Distribution factors for water 
supply and demand:

• In time
• Water level dependent, 

supply and salt
concentration
depependent

• Predefined priorities

• Is currently being included in 
SOBEK functionality
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What is NHI used for?

Analyse effects and potential measures due to extreme drought
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Operational water management during extreme drought

NHI onder FEWS

What is NHI used for?



21 june 2010

Effect modules

Buildings/infrastructure

Water toursism

Cooling water / energy

Drinking water

BIVASShipping
HABITATAquatic nature
DEMNATTerrestrial Nature
AGRICOMAgriculture
ModuleComponent
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Evaluation criteria per function

-Navigation time and weighting time
-Travel distances
-Trip costs
-Mean grade of cargo and
-Number of trips not allowed

-Water levels at navigation routes
-Flow velocity at navigation routes

Shipping (rivers)

-Local nature value indicator
-Specie weighted value indicator
-Ecological capital index

- Abiotic parameters (water levels, 
flow and quality) 
-Ecotope types
-Species distribution

Nature

-Recreation volume
-Navigation possiblities and waiting
times
-“Experience” value
(belevingswaarde)
-Change income in tourist sector

-Available locations
-Navigation depth
-Water quality

Water tourism

-Fish production
-Costs and income changes

-Water qualityFishing (fesh water)

-Drought damage
-Salt damage
-Wetness damage
-Irrigation costs

-Availabitliy from national water 
systm
-Availability form regional water 
system

Agriculture

- Costs when limitations
- Deviver security

-Water temperature
-Availiable cooling capacity

Cooling water

- Additional costs drinking water 
preparation
- Deliver security
(leveringsbetrouwbaarheid)

- Water quantity (limitations on
availability) at intake points surface
and groundwater
- Water quality at intake points

Drinking and process water
(sectors)(water system)

Criteria and output variablesWater system function
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Conclusions & recommendations

• Only part of the drought damage is caused by low river levels or
flows; for most sectors water temperature, water quality or 
groundwater levels are at least as relevant. 

• River flows, water heights, water quality and water temperature are 
strongly linked at the river basin level.

• An integrated modeling system like NHI with effect modules is a 
rather complex initiative. For the Meuse basin this would be a long 
term development.

• Some ideas (T. Raadgever, 2004)….
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Damage curves
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Shortage percentages
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Bij Q=60m3/s
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