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MIKE SHE: a short overview
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1D Surface water flow 
in rivers and lakes with 
operational control 
structures in MIKE+

2D Overland runoff, 
drainage and flooding

3D Saturated groundwater flow

Infiltration and 
unsaturated percolation

Precipitation, snow and 
snowmelt

Vegetation based actual 
evapotranspiration

Demand driven 
irrigation from 
groundwater and 
surface water

Groundwater and Surface Water — One Model

Integrated water 
quality

MIKE SHE – integrated catchment modelling
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MIKE SHE as fully integrated catchment model
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Next AWS webinar end of October:
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Water Supply Agriculture &
Irrigation

Get our expert 
modellers onboard 
for your projects!

No in-house
modellers?

River Engineering Urban infrastructure

Wetland Management
& Restoration

Nuclear waste storageMining

Recharge modelling

Regional water 
management tool 

Long term flood 
management

Plant growth
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MIKE SHE as recharge model
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Fully integrated catchment model

w
at

er
 q

u
al

ity

 precipitation and 
snowmelt

 vegetation dependent
evapotranspiration and 
infiltration

 Agriculture and irrigation

 2D surface runoff and 
flooding

 Rivers, Canals and 
Control Structures
(MIKE+ Rivers)

 1D-unsaturated soil
water balance

 3D saturated
groundwater flows
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Recharge and the non-
uniqueness
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The issue with the recharge

#9

Where to get a sophisticated recharge from?

MODFLOW-2005 Hypothetical Aquifer System 
| U.S. Geological Survey
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The issue with the recharge
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Where to get a sophisticated recharge from?

Groundwater recharge

Externally supplied
input boundary
condition?

Calibration
parameter?

A real internal 
process variable?
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The issue with the recharge
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Groundwater recharge in MODFLOW
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Standard method: RCH package
Recharge applied as a spatially distributed flux to the top model layer.

Usually derived from precipitation infiltration:

Most simple workflow

1. Estimate precipitation 

2. Apply recharge coefficient 

3. Create spatial recharge raster/grid 

4. Import into MODFLOW (RCH package)

5. Calibrate the coefficient as parameter

Typical Recharge Equation
𝑅 = 𝑃 × 𝑓

Where:
•𝑃= precipitation 
•𝑓= recharge fraction (commonly 5–30%) 
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Groundwater Recharge in MODFLOW
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Standard method: RCH package
Recharge applied as a spatially distributed flux to the top model layer.

Usually derived from precipitation infiltration:

Most simple workflow

1. Estimate precipitation 

2. Apply recharge coefficient 

3. Create spatial recharge raster/grid 

4. Import into MODFLOW (RCH package)

5. Calibrate the coefficient as parameter

hydraulic conductivity

river bed leakage

porosity

Non-uniqueness!
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Groundwater Recharge in MODFLOW
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The Flat Water Table Example
This is probably the most common practical MODFLOW example. 
Suppose observations show groundwater head = 50 m everywhere.

FluxesNSE [-]Heads 
[m]

Hydraulic
conductivity [m/day]

Recharge 
[m/day]

Model

q1~ 0.7~ 5040250A

q2 ~ q1 * 0.5~ 0.7~ 5016100B
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Groundwater Recharge in MODFLOW
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What is the value of physics 
based?
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MIKE SHE as recharge model
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The unsaturated zone module

Simulated by the Richards approach (simplified 1D Darcy equation)
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MIKE SHE as recharge model
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The influence of the top soil parametrization on simulated groundwater heads

measured

sand

Silty clay + sand
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MIKE SHE as recharge model
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Why is 2D surface overland flow important?
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MIKE SHE as recharge model
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(+) Positive recharge

(-) Negative recharge

Wetting front climbing 
uphill

Strong dynamics for 
shallow groundwater
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Physical constraints through soil map data

#21

θs

(saturated soil moisture)
porosity -30% 0.21

Scenario

reference 0.3
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Physical constraints through soil map data
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Physical constraints through soil map data
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Low porosity

 More recharge
 Lower time lag
 Stronger dynamics

High porosity

 Less recharge
 Higher time lag
 Less dynamics
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Recharge dynamics depend on depth to groundwater
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Groundwater

 deep

 moderate

 high
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MIKE SHE as recharge model
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What this means for your groundwater model
Groundwater head can rise above
topography and turn into overland flow

Short and strong precipitation
events lead to short and steep
rises in groundwater heads

Falling groundwater heads, when net
recharge is negative due to high actual
evapotranspiration rates

D
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Measured

Simulated 
groundwater heads 
with extremely high 
resolution and 
reliability
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Live demo
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Conceptual vs. Gravity flow (Without capillarity) vs. Richards (With capillarity)
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Conceptual
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322 mm/a 260 mm/a 234 mm/a

Richards

(capillarity ON)

Gravity flow

(capillarity OFF)
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Integrating it with MODFLOW or 
FEFLOW
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Import to MODFLOW and FEFLOW
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How to import the .dfs2 raster files into your FEFLOW model
• Automatic import function, using area-weighted projection

• Available since FEFLOW 7.0

https://dhigroup-support.microsoftcrmportals.com/knowledgebase/article/KA-01204/en-us
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Import to MODFLOW and FEFLOW
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How to import the .dfs2 raster files into your FEFLOW model

https://www.youtube.com/watch?v=lM7Qg3Z9GiM&themeRefresh=1
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Import to MODFLOW and FEFLOW
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How to create a RCH input file for your MODFLOW model

https://www.youtube.com/watch?v=wnKkE0iaBiA

l
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How to get started?
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Everything you need to learn, is available online for free

https://www.youtube.com/watch?v=RyUFG1g16Dc&t=1126s

Training opportunities

#34
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Everything you need to learn, is available online for free

https://www.youtube.com/watch?v=5sq67eeBfKU&t=823s

Training opportunities

#35
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Everything you need to learn, is available online for free
• Today’s webinar recording will be available soon on YouTube

https://training.dhigroup.com/?Product=MIKE+SHE

Training opportunities

#36
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Everything you need to learn, is available online for free
• Online manual with powerful search function

Training opportunities
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https://userdoc.mikeshe.mikepoweredbydhi.com/2026/
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Global, continental and national data sources
• data source collection:

https://userdoc.mikeshe.mikepoweredbydhi.com/2026/GlobalDataSources/GlobalDataSources/

Data sources

#38
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MIKE SHE is unique, if you want to:

 Simulate surface waters and evapotranspiration in one system

 Apply physical based approaches on a regional scale over many years

 Use a powerful Graphical User Interface for pre-/postprocessing
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Do you want to test it without risk?

 Write me an email after the webinar and ask for the example datasets: 

phhu@dhigroup.com

 Contact me and we build a super simple recharge model on your end

Everything you need to learn, is available 
online for free
• Recharge Modelling - MIKE SHE:

https://userdoc.mikeshe.mikepoweredbydhi.com
/2026/SpecialApplications/RechargeModelling/



Q&A
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Q&A from previous webinar

#42



© DHI

Q&A from previous webinar
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Q&A from previous webinar
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Step 1: Download the software and test in demo mode

#45

1. Go to: https://support.dhigroup.com/download/MIKE-latest/
2. Scroll down, search for „MIKE SHE 2026“ and click on it:
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Step 1: Download the software and test in demo mode
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3. Click on Download at the bottom
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Step 1: Download the software and test in demo mode
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4. Sign up or register for free to our data provider MIKE Cloud:
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Step 1: Download the software and test in demo mode
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5. Register by inserting your email
6. Wait for the verification email
7. Verify your email
8. Sign in finally to download directly the executable
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Step 2: Request a trial license or student license
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Non-Student

(company/authority/professor, etc.)

https://support.dhigroup.com/student-labkit/

Student / PhD

https://www.dhigroup.com/technologies/mikepoweredbydhi/
mike-she#ContactForm


