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Motivations and methods
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Overwhelming diversity of hydrological models

—> Switzerland: a small country with several hydrological models Mot vy 1 | it oot 1 | et oot
. . . . . . '.;,‘xl}l}l:; W
> How did such diversity arise in Switzerland? rocusanmicie HEY
- What are the factors considered in model selection? Why do we have so many different hydrological models? A
review based on the case of Switzerland
Pascal Horton | Bettina Schaefli | Martina Kauzlaric
Only in Switzerland? TN p—
i‘;rsi;r?’::r:f}awn?:x::mh' oy Hydrology plays a central role in applied and fundamental environmental sciences,
- Variety of hydro-climatological conditions Compmiens | ety to e sremfow e A e e o sty 4 s
Oey:hget: CUE[:?E E;?t;i;ir;:ic;amn{;e based on Lhe example of Sv.mze“land The case study’s relevance st-ems from the
* Variety of hydrological research institutes e -
it by Seuan . Lane, logical meamh in:'stiturs that led to a model diversification Ihal stands acem!)lary
« Diversity in hydrological models vs processes or application context Birin e e
forces behind model diversification. We anticipate that this review not only helps

Methods
* An exhaustive (or close to it) literature review of hydrological modelling studies in Switzerland: 157 peer-reviewed articles

« Asurvey to all first authors of these papers: ~50 participants



Models developed/applied in Switzerland

Model name Full name
CemaNeige-GR6J CemaNeige - Genie Rural a 6 paramétres Journalier
DECIPHeR Dynamic fluxEs and Connectlvity for Predictions of HydRology

Hydrologiska Byrans Vattenbalansavdelning

HBV—Ilght Hydrologiska Byrans Vattenbalansavdelning - light
HYPE HYdrological Predictions for the Environment
LISFLOOD LISFLOOD

LARSIM Large Area Runoff Simulation Model

mHM meso-scale hydrological model

SUPERFLEX SUPERFLEX

SWAT Soil Water and Assessment Tool

TOPKAPI-ETH TOPographic Kinematic APproximation and Integration - ETH
VIC Variable Infiltration Capacity model

wflow wflow
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OESCHGER CENTRE
CLIMATE CHANGE RESEARCH

Type of use

Further evolved in Switzerland

Applied in Switzerland

Use of a «swiss» model: 93%
Model's adequacy addressed: 25%
Reuse of a model setup: 20 - 51%

Model developer (or team leader) as co-
author: 72%



Link between models and contexts/institutes

Links model — contexts




Model selection factors: past

« Know-how at the institute is a key
factor - expertise/habits (cf Addor
and Melsen, 2019)

* Institute expertise higher than
personal one

» Possibility to edit the code more
important than the ease of use

» Education & project constraints: not
relevant

» Potentially relevant: reuse of an
existing setup & adequacy

(d) Involvement in model development

| am the lead developer of
a hydrological model

| supervise the development
of a model

| am one of several
developers of a model

I contributed (by chlng} to

| had to code qomel:l'ung ina
rmodel that was not mine

I never coded anything
in a hydrological model

Choice of the hydrological model (previous work)

not relevant highly relevant

42.0%
30.0%

16.0%
6 0% 6.0% .

34.0%

The know-how at my institute
was a driving factor.

24.0% 22.0%
My personal knowledge of the 1200
model was decisive. 8.0% ’
- o=
32.7%

B 22.4%

The possibility to edit the
code was a driving factor.

12.2%
820/ . .

34.7%

The ease of use was a
driving factor. .

18.4%16 39 16.3%14 30

Education played a role in
selection (for example, I
learned about this model
during my studies).

The choice of the model was
constrained by a project.

The model was already setup
for the region of interest or
the same model setup has

been used for different studies.

The model was selected
because it was considered
among the best for specific
processes or landscapes.
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not relevant highly relevant
— R ——

63.3%

16.3% 12.29%

2%
4.1% 4.1%
_ e =

38.8%

22.4% 20.4%
12.2%

6.1%
T B

32.7%
28.6%

22.4%

12.2%
4.1% .
—

34.7%

20.4% 22.4%

122/010 9 . I .



Model selection factors: future

» Access to model code highly relevant

» Personal knowledge: increased
relevance

« Know-how in the group: as relevant

« Adequacy: mostly relevant

Important factors in model selection (nowadays)

Access to the model code
is important to me.

The public availability
of the model code as open-
source is important to me.

My knowledge of a model
is a key factor.

Know-how in my group is
a key factor.

not relevant highly relevant

55.1%

26.5%

10.2%
4.1% ° 4.1%

— —
38.8%

o
18.4% 22.4%

0,
8.2% 12.2%

49.0%

20.4% 22.4%

6.1% .
2.0%
2% [

42.9%

22.4% 24.5%

8.2%

[ Py |

Ease of use is important
to me.

The model must be
well-known and have a
widespread usage.

The model must have a
strong community of
developers behind it.

The model must be proven
to be among the best options
for specific processes

or landscapes.
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not relevant highly relevant

30.6%327%
22.4%
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22.4%
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32.7%
26.5%

18.4%
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46.9%

18.4% 18.4%
10.2%
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Take home messages
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* Modeling studies should come with a succinct statement about the model choice

* The expertise in a group is a plus when it is not at the expense of adequacy Multi-modeling approaches
. . . negligible important
» Better consider/justify adequacy to the landscape/processes — won
What do you think is the 34.0%
impact of uncertainties )
« Access to code matters for 82% of the authors in the structure of a o 1f’-MI
hydrological model? 00% "7 L
» Open-source software promotes shared efforts in model development always
42.0%
. . . . . Do you think that multi- % ERHE
« Multi-modelling approaches are considered important, yet not applied: model approaches should o I
. . . . . be considered? 4.0%
Small projects = little money = not enough time for multi-modelling P —
Y 26.5%
How often do you perform 204% 16.3%

i- ?
multi-model approaches? . . . 41%
—
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