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HYPE – LARGE SCALE  
HYDROLOGICAL MODELLING
HYdrological Predictions for the Environment – around the World

LARGE SCALE HYDROLOGICAL MODELS
A large-scale hydrological model encompasses many 
river basins, across regional and administrative bounda-
ries, and includes different geophysical and climatic 
zones. 

NEED OF WATER INFORMATION
Accelerated changes in, e.g., climate, land use and de-
mography put pressure on nature and biodiversity as 
well as infrastructure and society.

 Rising problems may include changes in high-flood 
frequencies, drought periods, sediment production, 
water quality, ground water levels and drinking water or 
energy supply. Water information and reliable tools for  
decision making are essential.

HOMOGENOUS MODEL FOR TRANSBOUNDARY 
WATERS
HYPE could easily be applied in any area by using uni-
form input data from readily available global databases. 
A uniform approach to model application development 
and calibration are used over the entire modelled re-
gion. 

The HYPE set-up accounts for spatial and temporal 
variability in the water system with rather high resolu-
tion.

Using a single model system ensures a homogenous 
model application and a high spatial resolution ensures 
a sufficiently high-resolution description of topography, 
land-uses, nutrient inputs and soil-types as well as the 
hydrometeorological forcing.

HYPE MODEL SET-UPS AT SMHI
HYPE has been applied in several regions around the 
world. Every set up means new challenges in form of 
new climate, soil types, vegetation, dominating proces-
ses, human modifications of the natural systems (e.g. 
regulation and irrigation), and differences in observed 
data. 

Until now HYPE has been applied for Sweden, the 
Baltic-Sea, Europe, India, the Niger river, India, the La 
Plata Basin, the Middle East,  North of Africa and the 
Arctic Ocean catchment area. 

These regions represents large diverse hydro climatic 
regions. Improvements and new versions of the  model-
led domains are released continuously. 

EXAMPLES OF POSSIBLE OUTPUTS
Several variables can be extracted from the HYPE re-
sults for providing statistics  or time-series of hindcasts, 
forecasts, decadal predictions, and future climate pro-
jections.

HYPE can be used for both practical decision ma-
king and scientific hypothesis testing. It can also be the 
basis for innovative products and services, which need 
water information as one component. 

HYPE is also open for international collaboration 
and the HYPE source code will be further developed by 
researchers at SMHI as well as within the open source 
community hypecode.smhi.se.
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WHIST (World Hydrological Input Set-up Tool) is used by SMHI to set up new model systems in different regions around 
the world. HYPE can then be tailored to provide different outputs. Some variables are shown in this figure.

NATIONAL AND INTERNATIONAL COLLABORATION
The research is conducted in cooperation with a large 
number of national and international partners. Our re-
search has received support under the EU FP7, Horizon 
2020 and BONUS programs, as well as from national 
research councils. The work is mostly done in project 
form. Please, find info about projects at https://www.
smhi.se/en/research/research-departments/hydro-
logy/research-projects-fouh-1.21024.
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More information about our model systems  
is available at hypecode.smhi.se 
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