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Who was Henry Darcy?

Henry Darcy
1803-1858



Searching Darcy in Dijon



Finding a different Darcy



Q= -A K dh/dx







Henry Darcy, 1803-1958
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”A city that cares for the interest of the poor
should not limit their water.” (Darcy, 1856)



From Darcy to today’s lecture

 Public fountains
 Value of his efforts
 23+12 sand column experiments / 

one parameter

 Public observations
 Value of data
 100s of catchments / several 

parameters

Q= -A K dh/dx



From sand columns to catchments

Q= -A K dh/dx

Darcy (1856)

HBV model
Developed by Sten Bergström ~1970
Typical ’bucket-type’ model
12-15 parameters
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Hydrological modelling continues to change

TelephoneCalculator

Picture of Sten Bergström, 
taken in Stockholm ~1975

Simulation printouts

From Seibert and Bergström, 
2022, HESS

Newman et al., 2015; 
Addor et al., 2017



Short note: From NSE to KGE to NPE 
(non-parametric efficiency)

∑
∑

−
−

−= 2

2

))((
))()((

1
ObsObs

ObsSim
eff QtQ

tQtQ
R

Time

Runoff

Nash-Sutcliffe Efficiency (NSE)

Mean(Qobs)

Observed Q

Simulated Q

Nash & Sutcliffe (1970)



Short note: From NSE to KGE to NPE 
(non-parametric efficiency)
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Public observations in CrowdWater: Water level classes

Seibert et al., 2019, Frontiers



CrowdWater App

CONDITION OF THE WATER?

HOW MUCH WATER? 



Temporary streams

1/10/20  1/11/20  1/12/20  1/1/21  1/2/21  1/3/21  1/4/21  1/5/21  

Data: https://www.spotteron.com/crowdwater/spots/280547



Temporary streams: ’Public’ vs. ’Expert’

Scheller et al., in review



More info on CrowdWater

CrowdWater App Social media

@crowd_water

CrowdWater Channel

@crowdwater

crowdwater.bsky.social

www.crowdwater.ch



Value of data – what to measure when and where?

19
© University of Zurich, Information Technology, MELS/SIVIC, Mathias Bader.
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Value of citizen science observations

• HBV model
• Six catchments in Switzerland
• Calibration on synthetic citizen 

science data
• Different temporal resolution of 

data
• Different (random) error 

magnitudes
• Validate on observed streamflow 

for a different year

Etter et al., 2018, 2020



Value level data as collected by citizens

Hourly 
discharge

data

Daily water 
level class 

data

Weekly 
water level 
class data

Monthly 
water level 
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No 
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Etter et al. 2020, WRR

More data is better 
but some data is 
already good! 

Test with different frequencies and errors for six Swiss catchments



Value of water level class data by citizens in more detail

Etter et al., WRR, 2020



Calibration of a model with ‘real’ water level class data

Clerc-Schwarzenbach et al., 2025 (HSJ, in press)



Calibration of a model with ‘real’ water level class data

Value of water 
level class data 
and additional 
information 
related to flow 
magnitudes?

Clerc-Schwarzenbach et al., 2025 (HSJ, in press)
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Value of water level data?



 

 

0

0.2

0.4

0.6

0.8

1

Model performance (Reff for flow)
Calibration period

Calibrated using flow Calibrated using levels

Difference

Seibert & Vis, 2016, HP

R e
ff

(=
NS

E 
)



Performance difference versus aridity
(precipitation / potential evaporation)

Calibration period Validation period

Red line: running median, window 21 catchments
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CAMELS and Caravan

Made with Natural Earth.

Frederik Kratzert, 2025 Arne Richter Award for Outstanding Early Career Scientists, Thursday, 14:05–14:35
Caravan, see Kratzert et al., 2023



Epot in CAMELS and Caravan

ERA5-Land Epot-
values in Caravan 
too high

(alternative Epot-values 
added in new Caravan 
version)

Clerc-Schwarzenbach et al., 2024, HESS



Model performance comparison
Caravan-CAMELS

Clerc-Schwarzenbach et al., 2024, HESS

All data from Caravan Only precipitation from Caravan
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Upper and lower benchmarks

We got a model
efficiency of 0.7. This 

means that our
model must be good

!!!

Parameter 
values

P, T, Epot

Simulated 
runoff

HBV model (drawing by Petra Seibert)Seibert et al., 2018, HP



SHETRAN and benchmarks

SHETRANUpper benchmark Lower benchmark (random)
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Computing lower benchmarks

• X random parameter sets

• X time series of simulated runoff

• Aggregate the X series to 1 ensemble 
mean time series

• What is a suitable number for X? HBV model (drawing by Petra Seibert)

Seibert, Vis, Pool, in progress



How large should the ensemble be?
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Results for all 671 catchments (CAMELS-US)
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Seibert, Vis, Pool, in progress



Looking at water is fun …



… especially together!

Research group H2K (Hydrology and 
Climate) at UZH

Dream team of senior scientists:
Ilja van Meerveld, Daniel Viviroli, 
Maria Staudinger Marc Vis



Inspiring supervisors, colleagues and friends 
from my early water days in Sweden and Oregon

Lars-Christer Lundin (ϯ) Lars Nyberg

Sven Halldin Allan Rodhe Kevin Bishop

Jeff McDonnell



Revisting a field site from my PhD work
Several generations of supervisors & students

Östfora, Sweden, June 2024



Wonderful PhD students, part 1



Wonderful PhD students, part 2
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More (former) group members (Postdocs, associated PhD students, …) 

Whoever
I 

forgot



OSPP awards 2024



Early water studies



My water family

2009 2024
van Meerveld and Seibert, 2024, Wires Water

https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wat2.1760



… on frozen water



Thanks to …

• EGU and award committee

• Colleagues and friends who
contributed to this nomination

• My group (current and former, 
formal and informal)

• You for listening
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