Danish Hydraulic Institute Water Models (http://www.dhi.dk)

	MIKE BASIN – GIS-based management of surface and groundwater resources and water quality.  

Applications: Performance of reservoirs, Magnitude and frequency of any water shortages, Impact of selected schemes on rivers

Basic Input:

Time-series data for run-off

Reservoir characteristics

Meteorological time series

Water supply or irrigation data
	MIKE 3 – simulation of hydrodynamics, water quality and sediment transport in all water bodies where 3D effects are important – mainly for use in coastal areas.

Applications:  Simulations of hydraulics, water quality and sediment transport in bays, coastal areas, seas and other waterbodies.

Incorporates density variations, bathymetry, meteorology, tidal elevations, and currents.

Three Main Components:

Estuarine and coastal hydraulics and oceanography

Environmental hydraulics

Sediment Processes

	MIKE 11- simulation of flows, water quality and sediment transport in estuaries, rivers, irrigation systems, channels and other water bodies.  

Applications:  Flood forecasting, Erosion and deposition of sediment, Influence of bed vegetation on water quality, saltwater intrusion.

Basic Modules - 

HD (Hydrodynamic Module)

Add-on Modules:  FF (Flood Forecasting Module), DB (Dambreak Module), SO (Structure Operation Module), QSS (Quasi Steady State Module)

AD (Advection and Dispersion)

Add-on Module:  ASC (Advance Cohesive Sediment Transport)

WQ (Water Quality)

Add-on Modules:  WQHM (Water Quality Heavy Metals Module), EU (Eutrophication)  

ST (Sediment Transport)

Add-on Module:  GST (Graded Sediments)

MIKE 11 Floodwatch

GIS Add-on modules available

MIKE 12 – Two-layer stratified water body systems

	MIKE SHE - hydrological modeling system which covers the land phase of the hydrological cycle.  

Applications:  Surface water/ groundwater interaction,

Water resources management, Irrigation management,

Farming practices, Determination of well capture zones

Modules:

MIKE SHE PP(Pre and Post Processing Module)

MIKE SHE WM (Water Movement Module) 

     ET (Evapotranspiration Component)

     UZ (Unsaturated Zone Flow Component)

     SZ (Saturated Zone Flow Component)

     OC (Overland and Channel Flow Component)

     IR (Irrigation Module)

Add-On Modules –

LR (Linear Reservoir), AD (Advection Dispersion Solute Transport), PT (Particle Tracking), SD (Adsorption Degradation), GM (Geochemistry), BM (Biological Degradation),  MP (Macro Pore Flow), SE (Soil Erosion Module) and DAISY (Soil Plant System Simulation Model)

	MIKE INFO Coast – GIS-based management of shorelines

Applications:  Impact of nourishment schemes, harbor and coastal works

Incorporates coastal profiles, structures, land use data, 

waves, currents, sediment properties

(No information available on web for modules)
	MIKE NET – network model for extended period simulation of hydraulic and water quality behavior within drinking water distribution systems

Applications:  Node demands, Fire hydrant analysis, Reservoir characteristics, Chlorine concentrations, path and concentration of pollutants, On-line modeling

Can be integrated with GIS


	MIKE SWMM – urban stormwater and wastewater modeling

Applications:  Hydraulic analysis of open-channel, closed-conduit, and combination systems, CSO and SSO analysis and mitigation, hydraulic performace of storm and sanitary drainage systems, floodplain studies, water quality assessments, integrated stormwater quantity and quality assessments, watershed-based planning

Can be integrated with GIS
	LITPACK – modeling of noncohesive sediment transport in waves and currents

Applications:  Vertical profiles of sediment concentration, Littoral sediment drift along coastline, channel backfilling, coastline development due to changes in transport capacity  

Basic Modules

STP – deterministic sediment transport model 

LITDRIFT – littoral sediment analysis 

LITLINE – coastline evolution analysis

LITTREN – finding areas where the suspended load is not in equilibrium with the local hydrodynamics

LITPROF – investigating storm profile response and the response of beach nourishment to storm conditions.



	MOUSE – simulation of hydrology, hydraulic, water quality and sediment transport in urban drainage and sewer systems

Applications:  Return periods of overloading sewer system, Determine causes of overloading, Impacts of replacing sewers, Environmental impact of changing operation strategy, Sediment deposition, Pollutant concentrations after storms

Modules:
MOUSE HD – computing unsteady flows in pipe networks

MOUSE Runoff – computing surface runoff

MOUSE RDII – continuous modeling of the runoff process

MOUSE RTC –Real-Time Control (RTC) simulation for urban drainage and sewer systems

MOUSE TRAP - providing several modules for the simulation of sediment transport and water quality for both urban catchments surfaces and sewer systems

Add-on Modules: SRQ(Surface Runoff Quality Module), ST (Pipe Sediment Transport), AD (Pipe Advection-Dispersion), WQ (Pipe Water Quality)

MOUSE LTS – computation of wastewater treatment loads

MOUSE ON-LINE – Real-time control systems for urban stormwater

MOUSE GIS

MOUSE SAMBA – incorporates SAMBA-program to MOUSE

MOUSE GANDALF – time series data focused on urban drainage
	MIKE 21 – 2D engineeing modeling tool for rivers, estuaries and coastal waters.

Applications:  coastal hydraulics and oceanography, environmental hydraulics, sediment processes, and waves

Basic Modules:

HD (Hydrodynamic Module) -  simulating water level variations and flows in response to a variety of forcing functions in lakes, estuaries and coastal areas. 

AD (Advection-Dispersion Module) – simulating spreading of dissolved substances subject to    advection and dispersion processes

ST (Sand Transport Module) – determining the sediment transport rates due to the effect 

MT (Mud Transport) – describing the erosion, transport and deposition of cohesive sediments

PA (Particle) – describing the transport and fate of solutes or suspended matter

OSW,NSW,BW,EMS,PMS Module – describing wave model




Input data

Time series/Flow conditions – USGS stream gages – USGS web-site

Reservoir characteristics and operation curves – State Agencies (LCRA)

Meterological time series – University (Texas A&M) or other agency weather stations

Water supply, diversion requirements, return flows – State Agency (TNRCC)

Evapotranspiration - University (Texas A&M) or other agency weather stations

Soil characteristics (type, moisture content, hydraulic characteristics) – STATSGO and site evaluations

Precipitation – weather stations (site-specific) or state agency (Texas Water Development Board)

Channel characteristics – Survey data or DEMs

Agricultural/Irrigation/public water demand – State agencies (LCRA or TNRCC)

Structures (weirs, culverts) – Engineering plans or site studies

Water quality data – State agencies (TNRCC)

Morphological characteristics – Aerial photographs (state agency) 

Coastal characteristics – State agency

Biological and chemical characteristics – state agency

Tidal conditions – NOAA

Sediment data – site-evaluation and STATSGO

Coastline characteristics – DEMs or survey data

Drainage/sewer/supply network – City plans (city agency)

Pipe characteristics – Manuals

Pump operations – City agency

Landcover data – EPA, state databases, USGS

Floodplain data – FEMA, FIRM

