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Extreme weather conditions 

”Extreme weather events have landed 

on the 1st place in the Top 5 Global 

Risks in terms of liklihood for 2018” 

(World Economic Forum, 2018)” 

Sudden intensive rainfalls increase the 

the amount of suspended and other 

solids carried by the river, and result in 

periodic excessive turbidity of the 

water.  

 

Aging water infrastructure 

” Much of the water infrastructure 

in the developed world is now over 

50 years old and is in need of 

replacement, upgrade and repair” 

Asset renewal rate for drinking 

water infrastructure in most EU 

contries is between 1% - 2% per year  

(EurEau, 2017) 
 

 
 

Water Pollution 

”Around half of Europe’s rivers and 

lakes are still polluted ” (EEA, 2015) 

HAB outbreaks can have serious 

impacts to human health, threat the 

susstainability of ecosystems and pose 

significant economic damage to society 

(drinking water supply, health care 

fisheries, aquaculture and tourism) 

 

Capital Limitations 

”The  €45 billion annual EU water 

sector investment  needs to double 
in order to modernise our 

infrastructure and protect health 

and the environment” (EURACTIV, 

2018) 
 

 
 

Water Scarcity 

”By 2007 at least 11 % of Europe's 

population and 17 % of its territory had 

been affected by water scarcity, putting 

the cost of droughts in Europe over the 

past thirty years at EUR 100 billion. ”   

Production costs  

”30% rise in energy costs since 2004”  

Energy and Resources are driving up 

costs of services. Optimizing 

performance is critical to the future. 

 
 

Population Growth 

”70% of the world’s projected 10 billion 

population will live in cities by 2050, 

increasing the demand for water 

dramatically in all major use sectors” 
 

 

Affordability and Expectations 

”Since 1989 water and swerage bills 

have increased by more than 40%” 
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Understand the needs – Towards the implementation

Aim: Setup, evaluate, refine and operationalize water services for different domains (global, 

Europe, Sweden) and at fine spatial-temporal resolution. 

Requirements: Open datasets that describe processes in the water cycle; Expert knowledge; 

HPC infrastructure; Historical data to evaluate the models for different variables. 

Current users: SMHI operational water resources analysis and forecasting services with their 

key stakeholders: Swedish Agency for Marine and Water Management (SWAM); Swedish 

Geological Survey (SGU)

Expected user community: National, European and global authorities for water resources  

management and planning; SMEs

Main added value: (1) Add value to many 

applications that require long records (i.e. water 

resources management, return periods of extremes, 

monitoring and seasonal patterns); (2) contribution to 

Earth’s Digital Twin



We aim to fill in the spatial and temporal information gap for a number of variables!

We aim to engage users and ensure their trust by evaluating the model!

Traditional practices in model setups



Water temperature

Total runoff

Phosphorus load

Inorganic nitrogen

https://hypeweb.smhi.se/explore-water/historical-data/

Historical data availability for water quantity and quality

A continuous evolution of the service!!

Time-series

https://hypeweb.smhi.se/explore-water/historical-data/


Provider Product Coverage
Spatial 

resolution

Temporal 

resolution

Status 

(static / operational)

ESA (CCI)
Snow water equivalent, 

SWE Global, 1979-2018 0.25 deg daily ST

http://cci.esa.int Fractional snow cover, FSC Global, 1982-2018 0.05 deg daily ST

Fractional snow cover, 

FSC-MODIS Global, 1982-2018 0.01 deg daily ST

Soil moisture, SM Global, 1979-2018 0.05 deg daily ST

ESA, University of Amsterdam 

(GLEAM) Surface soil moisture, SM Global, 2003-2018 0.25 deg daily ST

doi: 10.5194/gmd-10-1903-2017, 

2017

Root-zone soil moisture, 

SM Global, 2003-2018 0.25 deg daily ST

Actual evapotranspiration, 

AET Global, 2003-2018 0.25 deg daily ST

Potential 

evapotranspiration, PET Global, 2003-2018 0.25 deg daily ST

Finnish Met Inst. FMI 

(GLOBSNOW)

Snow water equivalent, 

SWE

Northern hemisphere 1979-

2013 25 km daily ST

https://doi.org/10.1016/j.rse.2011.

08.014 Fractional snow cover, FSC

Northern hemisphere 1979-

2013 25 km daily ST

NASA (MODIS) Actual evapotranspiration, 

AET Global, 2000-2018 0.25 deg

8 day

aggregates ST

doi:10.1016/j.rse.2011.02.019 Potential 

evapotranspiration, PET Global, 2000-2018 0.25 deg

8 day

aggregates ST

HSAF 

https://doi.org/10.1080/02626667.

2012.729132

Snow water equivalent, 

SWE

Northern hemisphere 2013-

2020
0.25 deg daily OP

CRYOLAND Fractional snow cover, FSC Europe 2000-2020 0.005 deg daily OP

www.cryoland.eu
Snow water equivalent, 

SWE Europe 2000-2020 0.1 deg daily OP

ESA (Hydrology-TEP) Water level Global, 2016-present 300 m

once every 27 

days OP
Swedish Meteorological and 

Hydrological Institute (SMHI) River discharge Global Point daily OP

Lake and river water level Sweden Point daily OP
Swedish hydropower companies

Reservoir inflow Sweden Point daily OP

EO data collection

https://doi.org/10.1016/j.rse.2011.08.014


EO data collection
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EO-based hydrological evaluation (1- world wide)



EO-based hydrological evaluation (2- pan-European)



The 2020-02-23 flooding in Lagan, Sweden

SMHI's class 3 warning for extremely 

high water flows in Lagan, including at 

Ljungby. 15,000 sandbags were used in 

the area.

People are warned not to get too close. 

The risk of landslides near the water is 

great and the currents are strong.

The flows in the watercourses are at a 

level that arises on average every 50 

years and causes serious flood 

problems.

River flow (m3/s)

2-yr RP

5-yr RP

10-yr RP

25-yr RP

50-yr RP

100-yr RP

EO-based hydrological evaluation (3- Sweden)



Hands-on (European service)



Follow us:

www.e-shape.eu

eshapeh2020

@eshape_eu

e-shape project

Thank you! 

e-shape NSO workshop, 14-15 February 2023 

@IPechlivanidis

Ilias Pechlivanidis


