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Who we are, 
and how we collaborate

2

Danish Environmental Protection Agency – klimatilpasning.dk

Agency for Data Supply and Efficiency

Danish Environmental Portal

o Basic data - GeoDanmark
o Maps of terrain, remote sensing etc
o Datainfrastructure
o Datadistribution

o Environment
o Nature
o Water
o Land use
o Climate adaptation

o Communication about data, research and development
o Climate change and climate adaptation
o Climate adaptation tools

We support 
societal transitions 

with data

We deliver data 
about

environment, 
water, nature, land 

use and climate
adaptation

We provide 
access to 

knowledge and 
databased climate
adaptation tools

Climate
adaptation

KAMP

HIP



The climate changes

Need for societal transition
• Data and digitalisation → total access

to joint public data about terrain, 
climate and water – Many dataowners

• Better use and sharing of data
• Streamline and support collaboration
• Solid basis for decisionmaking for 

climate protection and sustainable
development

Terraindata
are central for 

managing
flood risk

Need for 
total access to joint 
public data about

terrain, climate and 
water

Terraindata

Sea
and 

coast Rivers 
and
lakes

Groundwater

Sewers and tiles



Open access to basic data to support efficient
management and climate adaptation planning

• hydrological adjusted elevation model (0,4 m)
• updated watercourse maps
• visualization, download and webservices

20 years of digital strategies

Webservices for climate adaptation tools

Basic data for climate adaptation
2011 - 2015

Government in collatboration with the Danish Regions and the Local Government, Denmark

Digital strategy of Danmark

Focus on 
extreme
rain and 
storm 
surges



20 years of public digital strategies Better use and sharing of data
2016 - 2020

Digital strategy of Danmark 

Hydrological Information- og prediction system 
(HIP) at hipdata.dk

Total access to joint public hydrological data

• measurements (municipalities, regions, state)
• modelsimulations – historical and future
• visualization, download and webservices

Government in collatboration with the Danish Regions and the Local Government, Denmark

Sharing of 
public data

Focus on 
shallow
ground-

water and 
rivers



Hipdata.dk
Digital strategy 2016-2020

• >  32.000 shallow groundwater
measurements retrieved from the 
5 Danish regions (> 10.000 wells)

Time slider
(day, month, season or year)

• Statistics 1990–2020 (n > 5)

Measured depth
to groundwater



Hipdata.dk
Measured depth to groundwater

• More than 32.000 shallow
groundwater measurements were
retrieved from the 5 Danish 
regions (more than 10.000 wells)

• Quality-checked
and included
in open 
database

• Statistical 
analyses for 

1990-2020 
(n > 5)

Shallow well with no data on selected date.
Select point to see graph with data



Hipdata.dk
Statistical analyses of measured depth to groundwater

Focus on 
shallow
ground-

water and 
rivers

• > 32.000 shallow groundwater
measurements retrieved from the 
5 Danish regions (> 10.000 wells)

Statistical analyses
1990-2020 (n > 5)

• Statistics 1990–2020 (n > 5)



Hipdata.dk
Daily model simulations of the depth to groundwater in 100 m grid

Figure lent by GEUS.

• Daily model simulations in 100 m grid
• Statistics 1990–2020 (n = 30 yrs)
• Downscaled to 10 m grid

Produced by GEUS (DK-model HIP)



Hipdata.dk
Modelled probability that the depth to groundwater is less than 1 meter

Figure lent by GEUS.

• Daily model simulations in 100 m grid
• Statistics 1990–2020 (n = 30 yrs)
• Downscaled to 10 m grid

Produced by GEUS (DK-model HIP)



Hipdata.dk
Most likely depth to groundwater in 10 m grid – using machine learning

Figure lent by GEUS.

• Daily model simulations in 100 m grid
• Statistics 1990–2020 (n = 30 yrs)
• Downscaled to 10 m grid

Produced by GEUS (DK-model HIP)



Hipdata.dk
Combine detailed map of most likely groundwater depth with time series



Hydrometry data – streams

Cross section data of streams

Hipdata.dk
Measured hydrometry and cross section data of streams



Hipdata.dk
Climate change increases groundwaterlevel in more than 90% of the country

• The upper groundwaterlevel increases

in more than 90% of the country

• Tile drainage increases

– it is seen in the streams



Hipdata.dk
Climate change impact on stream discharge

• The upper groundwaterlevel increases

in more than 90% of the country

• Tile drainage increases

– it is seen in the streams

• A 100-year discharge increases by

a factor 2-5 in large parts of the country

• More dry periods in future summers



Hipdata.dk
Download selected data from HIP or get webservice from dataforsyningen.dk

Download also other model 
simulations from DK-model HIP, eg.

• Soil moisture

• Groundwater potential 

• Groundwater recharge

• Horizontal groundwater flow

• Vertical groundwater exchange

for historical time and climate impact
sceanarios (21 set of climate impact
timeseries modelsimulations) and 
statistics

Use as boundary conditions to 
develop more detailed local models 
and solutions

GEUS 
documentation
report at 
hipdata.dk



KAMP screeningtool for climate adaptation
Ministry of Environment

Impact layers

HIP 
model-

simulations

Data  is for screening. See model uncertainty and download boundary conditions in HIP for further development and detailed planning



Example 1 – Use of HIP og KAMP
Data base and impact of high seawaterlevel

Storm surge ”Bodil”

Se observation

See data 
base in HIP

See impact
in KAMP



See observation

Most likely depth to 
groundwater – winter
(10 m grid)

Compare with 
measurements in wells

Look up modeluncertainty

See data 
base in HIP

Example 2 – Use of HIP og KAMP
Data base and impact of high groundwaterlevel



Se observation

Propability that the depth to 
groundwater is less than 1 
meter (100 m grid)

Compare with 
measurements

Look up model uncertainty

See impact
in  KAMP

Se 
datagrundlag 

i HIP

Example 2 – Use of HIP og KAMP
Data base and impact of high groundwaterlevel

See data 
base in HIP



HIP
Hydrological Information-

and Prediction system
Hipdata.dk

KAMP
Climate- and Land use tool

for Environmental and 
Planning staff

Klimatilpasning.dk

SDFE
Dataforsyningen
Ministry of Climate, 
Energy and Utilities

GEUS
Jupiter, DK-model HIP

Ministry of Climate, 
Energy and Utilities

Danish 
Meteorological

Institute
Ministry of Climate, 
Energy and Utilities

Modelsimulations
Water cycle

DK-model HIP

Cross section
data for rivers

Shallow
and deeper

groundwater

Water level and 
discharge of 

rivers
Seawaterlevel

Hydrometric data 
- Municipalities

Danish 
Environmental

Portal
Ministry of Environment

Metadata i Geodata-info

Cross section
data

- Municipalities

Hydrometric data 
Env. Protection

Acency

Dataowners in municipalities, 
regions, water utilities and the 
state

River basin maps
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Datainfrastructure - HIP and KAMP New user-
interface

New data-
infrastructure



HIP
Hydrological Information-

and Prediction system
Hipdata.dk

KAMP
Climate- and Land use tool

for Environmental and 
Planning staff

Klimatilpasning.dk

SDFE
Dataforsyningen
Ministry of Climate, 
Energy and Utilities
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interface

New data-
infrastructure
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Summary

Robust datafundament, coherent datainfrastructures and climate adaptation 
tools qua the Danish digital strategy

Model simulations of shallow groundwater and river discharge
are for screening and can be used for further development of local solutions

The development was userdriven. User satisfaction is very high. Thank you
for the 

attention
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