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BACKGROUND
Science vs. Alternative Facts: What Drives Soclety?

Our mission as environmental scientist I SN

Knowledge development

Actionable knowledge

Knowledge transfer

Documenting changes e
System & process understanding BIODIVERSIT
IR IGOLLAPSE (0 )

Converting scientific findings into practical solutions
Developing evidence-based recommendations

CL\MAT N

BE SURE
TO WASH YOUR
HANDS AND ALL
WILL BE WELL.

Translating complex scientific products into understandable
information

Training

Advising policymakers and stakeholders

Engaging with the public

Sharing best practices

Are we meeting our mission goals efficiently?



B A C K G R O U N D A lake view o'i.‘..SwitzerIan.d. /,‘ ”;:9}*\“\%
Problem formulation R T

Lakes are indicators of watershed health " 7‘*&“ | s PRSI

Additional practical challenges R P O

1 planet but 1.4 x 10° lakes (_Hydrolakes) | - O Y
« 1.4 x10° lakes = 1.4 x 10° different study sites? BT e L s s
« 1.4 x10°lakes = 1.4 x 106 different methods? { | Tl LRI WOk g
« 1.4 x10° lakes = 1 limnology community? T B T / :

Problem formulation Q
« We need to join forces. Progress from one group should more explicitely benefit to the other groups.
« Collaborations exist but often lack efficient design for real benefit

Examples of success
e GLEON
 ISIMIP



BACKGROUND
Problem formulation

QUESTION

How can we combine different information
sources to better understand lake
ecosystems?

How can we make this tool helpful for
scientific  research and environmental
management?






PART I In-situ observations
Example of initiative: DATALAKES

eoe M- < 1 + O

https://www.datalakes- eawaq ch

datalakes .......... A 32 About

. ’\ A data pipeline for lakes data
R S | Motivations:
P LN
« | . T » To provide a web interface to data
Search, visualise and -

. /download data on . To favor visualisation to avoid downloading

/ Swiss lakes. = TB of (useless) data

ﬁ S \ i Qe § To make the data products fully
% reproducible.

< ,{ )f( | To promote collaboration

O .

gawag @sDscC =Pr-L /T G unves ey

To promote outreach



https://www.datalakes-eawag.ch/

PART | In-situ observations
DATALAKES at a Glance

ese M~ < & datalakes-eawag.ch

datalakes

Data Portal

0 selected of 118 datasets = X

L&XPLORE Wave RSy

Wave Period

Buoy Wave Direction

Live surface wave information from the Location

wave buoy at the LEXPLORE floating

platform. (LeXPLORE Core Dataset) I
Origin

Measurement (100) : SWiSS
Vode! 13) Heterogeneous Lake Different Wide

O Lake Genera _ DETENES Parameters Lakes
Datasets

n Oct 2002 to Nov 2024 Lake

Caldonazzo (1)
Geistsee (3)

. . P v Greifensee (5)
Buchillon Field Station B Conteamniar )
Air Temperature Inkwilersee (3)
Solar Irradiance Lac Brenet (1)
Rainfall Lac Bretaye (1)
Relative Humidity Lac Duzillet (1)

Lac Lioson (1)
Lac Nervaux (1)
Wind Speed Lac Retaud (1)
Wind Direction Lac Ter (1)
Q Lake Geneva Lac d'Ai (1)
[ Sept 2016 to Nov 2024 : Lac de Bret (1)
Lac de Joux (4)
Lac de Morgins (1)
Lac de Taney (1)
Lac des Chavonnes (1)

LéXPLORE LI R Lac du Grand Saint-Bernard (1)

. Surfe
Temperature Chain tamporaturs e e

i Bottom Lake Brienz (1)
Live water temperature data from the
temperature chain at the LéXPLORE tamparatura Lake Cadagno (2)
floating platform. (L6XPLORE Core Mixing depth Lake Garda (1)
Dataset) Thermacline Depth Lake Geneva (28)

Schmidt Stability Lake Halbwil (4)
Lake Lucerne Kreuztrichter and

Live, real time environmental data from the
Buchillon Field Station.

Dew Point

Credit James Runnalls




PART | In-situ observations
DATALAKES at a Glance

Plot
Download

Information

Reproduce
API

Credit James Runnalls

M~ <

datalakes

Water Pressure (m)

25.08

@ datalakes-eawag.ch R C

Map Viewer Data Portal

LéXPLORE Idronaut Depth Time Grid

I Plot $5 Map ¥, Download M Reproduce @ Information = Map Viewer

LéXPLORE lIdronaut Depth Time Grid

24.19
19.92
[0y
g
2
g
2
-4
2
E
2
£
=
11.38
7.1
September 08.09 15.09 22,09
(‘Report issue |
wW [l = ] ; ) UNIVERSITE CARRTEL 2
‘ ea a>g @ SDSC = P N L Uik @) pe Geneve WA 5
@ ’ v2.0 | Copyright © 2023 Datalakes | Developed @ Eawag

KEKELAXD

o o+

API ’) About
Plot Controls x
Axis -
x: | Time

y:  Water Pressure

z:  Water temperature

Time Range =

19.08.2024 6:08 > 23.09.2024 1:58

I
! T T T ™

2021 2022 2023 2024

13 of 47 files in memory.

Water Pressure Range ¥

Display Options +



PART | In-situ observations
DATALAKES at a Glance

@ datalakes-eawag.ch T C

M~ <

datalakes Map Viewer & Data Portal API

LEXPLORE Idronaut Depth Time Grid

| Plot £ Map b D M Rep [O) { = Map Viewer

Licence

Plot

Citati
D O W n | O ad Pliet:se::t in touch for citation

Download
Select all files for a given time period.

Information

29.06.2020 15:11 > 18.11.2024 9:20

s
f T T T — 1
2021 2022 2023 2024

47 of 47 files selected for download.

Reproduce
API

Select file type for download.

Explore all files in the repository.

Level 0 Raw data

Level 1 Reformatted to NetCDF and quality assurance applied
Level 2 d, i i or further pi

data Download 0 selected files (0 B)

B Leveld
B Levelt

B Level2
0B

& .gitkeep

Credit James Runnalls

M+

) About




PART | In-situ observations
DATALAKES at a Glance

@ datalakes-eawag.ch T O

M~ <

datalakes Map Viewer & Data Portal

LEXPLORE Idronaut Depth Time Grid

| Plot £ Map & D M Rep { = Map Viewer

(2 Jun 2020 to Nov 2024 © Lake Geneva [46.5, 6.67] @ Link to Git Repository E3 om to 60m

D OW n I O ad @ MIT License @ Please get in touch for citation

INn fO m ati on LEXPLORE Idronaut Automatic Profiler

Project Information / Abstract
LéXPLORE is research platform on Lake Geneva for a broad range of limnological research. The platform results from a
e ro u C e collaboration between five partner institutions (Eawag, EPFL, INRAE, UNIGE, UNIL). The LEXPLORE platform is anchored
since February 2019 at a position reaching 110 m depth off the lake's north-shore. The daxa pvesen!ed here is part of the

core dataset maintained by the technical team of LEXPLORE. The data is used and di yed on the D.

related data or products can be visualised and downloaded on the Datalakes website.

References

Wiest, A., Bouffard, D., Guillard, J., Ibelings, B. W., Lavanchy, S., Perga, M. -E., & Pasche, N. (2021). LEXPLORE: a
floating laboratory on Lake Geneva offering unique lake research opportunities. Wiley Interdisciplinary Reviews: Water, 8(5),
1544 (15 pp.). https://doi.org/10.1002/wat2.1544

See also the 360° virtual tour

Citation

Bouffard, D., Ballu, A., Cunillera, G., Fillion, R., Gios, M., Guillard, J., Ibelings, B., Lavanchy, S., Miesen, F., Pasche, N.,
Perga, M-E., Pliss, M., Quetin, P., Runnalls, J., Wiiest, A. (2022). Data and products from LEXPLORE Therminster Chain,
2019 - 2023. DOI

DOl attribution pending.

Time Frame

« Begin date: 29-06-2020
« End data: continuous data set - live

Credit James Runnalls

API

Mo+

About




PART | In-situ observations

DATALAKES at a Glance

datalakes

Plot
Download

Information

Reproduce
API

Credit James Runnalls

o @ datalakes-eawag.ch - X

d L&XPLORE Idronaut Profiles - Datalakes g} LEXPLORE | Idronaut Automatic Profiler - GitLab

Map Viewer Data Portal

LéXPLORE Idronaut Profiles

= Preview ., Download @ Information = Map Viewer

E Plot G) Map
Open Access Access Depends on Project Visibility
1. Download example data and scripts package 2. Clone the git repository
Additional raw dala can be ablained from the git repasitory Private repositories will require login, Get i touch for aco

e repositories

3. View on Renkulab.io, interactive environments are availble.

itories will requi

login. Get in touch for access

Processing Scripts

l main.py instruments.py functions.py
# —x— coding: utf-8 —%—

import os

import sys

import yaml

from instruments import IdronautDl, IdronautD2

from general.functions impert logger, maintenance, files_in_directory
from functions import copy_files

log = logger("scripts/logs/temperature")
log.initialise("Processing L&XPLORE Idronaut data")

log.begin_stage("Collecting inputs")
with open("scripts/input_python.yaml", "r") as f:
directories = yaml.load(f, Loader=yaml.FulllLoader)

for directory in directories.values():
if not os.path.exists(directory):
os.makedirs(directory)

if len(sys.argv) == 1:
files = files_in_directory(directories["Levela"])
files.sort()
log.info("Reprocessing complete dataset from {}".format(directories["Level@"]))
elif len(sys.argv) == 2:
files = copy_files(os.path.join(directories["Level®"], "Deployment2"), directories["Raw"])
log.info("Live processing {} files.".format(len(files)))

API




PART | In-situ observations

DATALAKES at a Glance

Dy K

datalakes

Plot
Download

Information

Reproduce
API

Credit James Runnalls

Datalakes API

@@ datalakes-eawag.ch R ¢

Map Viewer b Data Portal

D ion for the D APlis g

[ Base URL: https://api.datalakes-eawag.ch ]

Datasets Access to for all the in D

using
Authorize @

[m /datasets [
[ /datasets/{dataset_id} [
Files Access to files metadata for given dataset

[m /files/ a8
[m /files/recent/{dataset_id} [
[ /files/{file_id} ua

Download Download files from Datalakes

[ /download/csv/{file_id} s
[m /download/{file_id} &
/download/csv L !
/download [

Dataset Parameters Access to metadata on the parameters for each dataset

@ API

 +

About




Trends & multilakes comparison

DATALAKES. Science case
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PART Il Remote Sensing
Example of initiative: ALPLAKES RS SENCAST

Not discussed here.
See with Daniel Odermatt at the coffee break

or ask questions



PART Il Hydrodynamic modelling
Alplakes at a Glance

il <
= Alplakes
Search lakes
Forecasts and monitoring of alpine lakes
& 3D Model & 1D Model ofja Satellite A insitu
WV Sort 86 results
Lake Geneva (3_5; ’é’ e A
1.8° n7ze 1n.6° n.5° n.4°
e S s R e N W | Rl
Today Sat Sun Mon Tue
Lake Constance é";‘; o
10.2° 10.1° 10° 9.8° 97°
— - -
Today sat sun Mon Tue
Lake Garda @ ‘i‘é{‘ :fb
15° 15° 14.9° 14.8° 14.7°
_— | - | " | ™
Today Sat Sun Mon Tue
Lake Neuchatel '}éﬁ D@D E&
n.3° n.2° nr m° 10.8°
L S N
Today Sat Sun Mon Tue
Lake Maggiore ®
13.8° 13.7° 13.6° 13.6° 13.5°
P I O
Lake Lucerne L{l'-}) e AE‘L
10.7° 10.6° 10.5° 10.5°
\—’—\’W
aaaaa sat sun Mon

(*) not discussed here.

©h + 0B

https://www.alplakes.eawag.ch

Lakes Models API About EN ¢

Motivations:

Temperature

@®>25°C 10-15 °C
@ 20-25°C @ 5-10°C
15-20°C @ <5°C

Lake Constance m

Lake Walen m
Lake Neuchatel 3 el

Lake Geneva m

[ ]
Lake Sils 5.7'
’4
Lake Maggiore m Lake Caldfmazzo m

Lake Garda
sarca [
)

Lake Bled [

Lake Bourget

Today Sat Sun

e awag Impressum
aquatic research @ ooa © 2024 Alplakes v20

See with Daniel Odermatt at the coffee break or ask questions

A web platform for lake
models & RS products in
the European Alpine
region

86 Lakes with 1D

ML ES

12 Lakes with 3D
models

21 Lakes with RS*




PART Il Hydrodynamic modelling
Alplakes at a Glance

Sl https://www.alplakes.eawag.ch REE R

£ Alplakes Lakes Models API About EN ¢
A web platform for lake
O\ Search lakes o + .
Forecasts and monitoring of alpine lakes T‘:"tp;"‘j;u"e e _ m O d e I S & R S p rO d u Cts I n
& 3D Model & 1D Model ofjo Satellite A insitu 9.20:262C:9.6-10°C

: 15-20°C @ <5°C

the European Alpine
Lake Geneva é%; ‘é’ D{fb A reg I On

1n.8° nre ne° ns5° n.4°

S T i " S B Lake Constance -
e e e orees B « Operational models

)
Lake Constance @® Dﬁ-: e — m
10.2° 101 10° 9.8° 97° Lake Neuchatel 3 N d f
e ——— « 5 day forecast
oday sat sun Mon Tue 13
Lake Garda @ Ré) Dﬁg Lake Gen?va m Lake 3I|‘s Lake Bled m
15° 15° 14.9° 14.8° 14.7° ” Lake Maggiore m Lake Caldonazzo ED
Today sat sun Mon Tue Lake Bourget & »
) Lake Garda B
%
Lake Neuchatel ® ole & =
n.3° n.2° nr m° 10.8°
Today Sat Sun Mon Tue
Lake Maggiore ®
13.8° 13.7° 13.6° 13.6° 13.5°
Today sat sun Mon Tue Today Sat Sin Mon Tue
Lake Lucerne \%‘:5 DfE g& ‘ = L eaflet | & OpenStreetMap contributors & CARTO
10.7° 10.6° 10.5° 10.5°
.eawag S (s )




PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

ED has i = o alplakes.eawag.ch

©Oh + ®

Lake Geneva
Genfersee « Le Léman « Lago Lemano

Example of Lake Geneva
 Loussnne (X8 r

- Operational models

Water temperatures are hindcasted and
forecasted using the 3D hydrodynamic model
Delft3D-flow. On sunny afternoons, shoreline
temperatures can typically be 1-2°C warmer
than model ...

5 day forecast

Period

11/11/2024 - 23/11/2024

Lake Temperature

Depth (m) 0.7 s
R — Set depth

Min Max

77 ¢ O 14.00 SR

Opacity 1 Labels [ @]

Anernasin
. e 5 —
Palette 5 colors

[

Download

Select week v

Temperature (“C)



https://www.alplakes.eawag.ch/

PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

il <

https://www.alplakes.eawag.ch ©+0

Lake Geneva X
Genfersee « Le Léman « Lago Lemano

Example of Lake Geneva

4411 r

1,‘;‘.‘! | 8

dood.

Current  Temperature ®
3D Model

cia o § c,l . al%"‘ { : Water temperatures are hindcasted and L 5 day forecast
F <~ RN ,:\\x\& 7Y

Operational models

2\ =\ forecasted using the 3D hydrodynamic model
P 77 el 4\@-\‘ \ {1 i Delft3D-flow. On sunny afternoons, shoreline
N 'y ) \%‘ temperatures can typically be 1-2°C warmer

than model ...

o - « Lake Temperature

11/11/2024 - 24/11/2024

: / Depth (m) 07 % P— C Lake CIFCU'&tIOﬂ

lax

7.72 O 14.09 O
Opacity 1 Label:
Palette 5 colors
Download

Select week

Temperature (“C)



https://www.alplakes.eawag.ch/

PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

M~ < > 2 & alplakes.eawag.ch () @ ﬁ + @

i Gene\’/:an « Lago Lel ) I
| Going beyond 3D models
g ;B @ with products

Particle tracking

Track particles using the alplakes 3D

hydrodynamic model. Click the particles

button (top left) to add some particles. Press
lay to see where the particles go.

* Online particle tracking

08/11/2024 - 21/11/2024

« Offline particle tracking

pth (m)

sssssssssssssssss

OOOOOOO




PART Il Hydrodynamic modelling. Science case
Analysis of observed patterns

PT spatiotemporal map

155

2021-09-05 11:30

150
™ 145+
(=]
] 2 1401
3D hydrodynamic 5 )
— modeling coupled —— £ .|
with PT module 8§ 125
Particle concentration [—]
1201
H3700  sio 550 530 540 580 560
Lat (km CH1903
155 @ ( m ) 155 v
50| 20210805 11:30 7> 1go | 2021-09-06 10:30
M 145 @ 145
(=] o
2 140 . 3 140
z PT seed generator: PTresults: 2w
<130 PT map Day 0 PT map Day_l §130
E 125 - § 125
120 Particle concentration [—] 120 Particle concentration [—]
115 115
500 510 520 530 540 550 560 500 510 520 530 540 550 560
Lat (km CH1903) Lat (km CH1903)
4
155 155
15 150
145 145
g 140 . . § 140
N Satellite products: Satellite products: %,
E ¥ E
§ iz‘: 4 00 10 20 30 40 50 60 TSM map Day— 0 TSM map Day_ 1 § 1:2 00 10 20 30 40 50 60
120 TSM [gm™?] 120 TSM [gm 3]
15 500 510 520 530 540 550 560 15 500 510 520 530 540 550 560
Lat (km CH1903)

Lat (km CH1903)

Irani Rahaghi et al. (2024) Comm Earth Env



PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

il ¢ 2 © b + D

https://www.alplakes.eawag.ch

Lake Geneva
Genfersee « Le Léman «

Going beyond 3D
models with products

Particle tracking

* Online particle
tracking

» Offline particle
tracking

Thermocline depth

Etc etc




PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

m - < =} alplakes-api.eawag.ch G ¢ ®h + D

Model output download

Alplakes AP| “0 %

Alplakes APl connects you to lake products produced by the SURF department at EAWAG. y

This includes terabytes of simulation data and remote sensing products. The AP| supports geospatial and temporal gueries, allowing access to subsets of the data for easier handling.

This APl serves as the backend for the website www.alplakes eawag.ch.

Disclaimer

The Alplakes API is provided "as is," without any the accuracy, or i of the data. While we strive to ensure data quality, users are responsible for verifying information before making
any decisions based on it.

we cannot i ility of the API. Service disruptions or maintenance periods may occur, and users should expect intermittent downtime.
Get in Touch

For bug reports, collaboration requests, or to join our mailing list for updates, feel free to get in touch.

Contact James Runnalls

Apache 2.0
3D Simulations ~

‘m /simulations/metadata Simulations Metadata v‘
‘ m /simulations/metadata/{model}/{lake} Simulations Metadata Lake N ‘
‘ m /simulations/file/{model}/{lake}/{sunday} Simulations Fie ~ ‘
‘ m /simulations/point/{model}/{lake}/{start_time}/{end_time}/{depth}/{lat}/{1lng} Simulations Point v ‘
‘ m /simulations/layer/{model}/{lake}/{time}/{depth} Simulations Layer ~ ‘
‘ m /simulations/layer/average_ temperature/{model}/{lake}/{start_time}/{end_time}/{depth} Si Layer Average Te v ‘
‘m /simulations/profile/{model}/{lake}/{time}/{lat}/{1ng} Simulations Profile v‘
‘m /simulations/depthtime/{model}/{lake}/{start_time}/{end time}/{lat}/{lng} Simulations Depth Time v‘

‘m /simulations/transect/{model}/{lake}/{time}/{lats}/{1nas} Simulations Transect v‘



PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

alplakes-simulations / notebooks / process_results.ipynb

Preview Code Blame 378 lines (378 loc) : 84.8 KB

Model output download

Temperature
The plots are distorted by the lack of inclusion of global coordinates, these can be accessed in the XZ and YZ variables. AP I SySte m
temperature = np.array(nc.variables("R1"][time_index, 0, depth_index, :])

temperature|temperature == -999] = np.nan
plt.imshow(temperature, cmap='seismic')
plt.colorbar(label="Temperature (°C)")

Documented Jupyter
Notebook for using model

<matplotlib.colorbar.Colorbar at 0x71aa79764c70> Outp ut
0
26.0
251
25.5
50 A
o
75 1 25.0 ‘é
2
o
100 A ‘lé_
245
@
125 A | ‘
¥
bl ' 24.0
1754 J
T 23.5

0 25




PART Il Hydrodynamic modelling. Science case
Role of lateral transport in biogeochemical budgets

155

150+
145
140 -
1354
130+
125+
120+

Lon (km CH1903)

115

2022-09-17 13:30
B 2
Particle concentration [—]
500 510 520 530 540 550 560
Lat (km CH1903)

Khatun et al., (2024) L&O

155

150
145
140 -
135+
130+
125+
120+

Lon (km CH1903)

115

1
mL‘- Where do the measured CH, on LEXPLORE mainly originate from?

0 10 20 30
I
Depth [m]
500 510 520 530 540 550 560

Lat (km CH1903)




PART Il Hydrodynamic modelling. Science case
Tracking the fate of bacteria released from WWTP

/ Waste Water Treatment Plant outfall \

Lon (km CH1903)
o
N
Lon (km CH1903)
>
()

510 530 550 510 330 550
Lat (km CH1903) Lat (km CH1903)

Want to know how to use 3D models & particle tracking to follow in the field the same parcel of water?
See Anne Leroquais’ poster

Credit Abolfazl Irani Rahaghi. Project Helmut Birgmann

Cpa:rt, rel



PART Il Hydrodynamic modelling
Alplakes 1D at a Glance

. https://www.alplakes.eawag.ch e

Lake Murten X
Murtensee + Lac de Morat « Lago di Morat

; 1D simulations

Al KL .
09 ] ' 2874
! & . .
[emperature: Simstrat
Depth time visualisation of water
temperature. Water temperatures are
2277 hindcasted and forecasted using the 1D
hydrodynamic model Simstrat.
Simulation
Lake Murten (Simstrat) s
Period
— 31/01/2022 - 31/01/2023
20 A
E ®
= 2 Palette 5 colors
£ 8 _
g 5
e 13
2
Performance
0.83c 09Fc 0.44c
OverallRMSE ~ Surface RMSE  Bottom RMSE
Meteorological data
SwissMetNet, MeteoSwiss. Forecast from
10.81 MeteoSwiss ICON.
|
Hydrological data
Bundesamt fir Umwelt BAFU
40

T T T T
2024 April July October




PART Il Hydrodynamic modelling
Alplakes 1D at a Glance

D~ < >

https://www.alplakes.eawag.ch ©8+ @

Lake Murten

Murtensee - Lac de Morat - Lago di Morat

1D simulations

- Temperature: Simstrat
model

Surface average DOY water temperature.
Water temperatures are hindcasted and
forecasted using the 1D hydrodynamic model
Simstrat.

Multi year comparisons

Simulation
Lake Murten (Simstrat)

>

Legend

Reference period 1983 - 2023

25.-75 Percentile
05.-95 Percentile
—— 2024
2023
Max
—— Mean
Min

Temperature (°C)

Performance

0.83c 09Ic 044«

Overall RMSE  Surface RMSE  Bottom RMSE

Meteorological data

SwissMetNet, MeteoSwiss. Forecast from
MeteoSwiss ICON.

Hydrological data
Bundesamt fir Umwelt BAFU

April July Octaber
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Alplakes 1D at a Glance

2l https://www.alplakes.eawag.ch G

Lake Murten

X
Murtensee « Lac de Morat + Lago di Morat
B ML | 1D simulations
10614 ) =
02 seturat . 1
Temperature: Simstrat
Depth time visualisation of oxygen saturation.
Oxygen values are hindcasted and forecasted
7061 using the 1D hydrodynamic model Simstrat in . .
combination with AED2/The oxygen madal iz M u |t| ye ar com p arisons
a..
Simulation
S — Oxygen: Simstrat AED
Period
2
z % 31/01/2022 - 31/01/2023 mo d e |
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§ 2 Palette gradient red white blue
3
Performance
083% 091%  0.44%
Overall RMSE Surface RMSE Bottom RMSE
Meteorological data
26,64 SwissMetNet, MeteoSwiss. Forecast from
MeteoSwiss ICON.
Hydrological data
Bundesamt fiir Umwelt BAFU
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Detect interesting lakes

Use case
(outliers)

Simulation
Messungen

o——i LowerLakeZurich (1981-2017)

-1 o UpperLakeZurich (1981-2005)

LakeZug (1981-2017)

*—o—i — Walensee (1981-2000)

E Turlersee (1981-2018)

«©—i LakeThun (1996-2021)
—oe LakePfaffikon (1981-2017)
.o i -1 LakeNeuchatel (2001-2020)
o

LakeMurten (2001-2020)
VH. LowerLakelLugano (1983-2018)
T t UpperLakelLugano (1983-2018)

B S B LakeMaggiore (1988-2020)

R Greifensee (1981-2020)
H LakeGeneva (1981-2017)
y LakeBrienz (1996-2021)

® 1 LakeBiel (1996-2021)

*-— LowerlLakeConstance (1981-2017)

Oberflachentemperatur

T+ UpperLakeConstance ﬁ@mH-Nonvw

0.5
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PART Il Hydrodynamic modelling. Science case

Credit Fabian Baren



Conclusion https://www.alplakes.eawag.ch

Alplakes an online open tool to promote the use of RS, hydrodynamic and water quality models

Alplakes can host all kind of models

Alplakes was designed to be "easily” (thanks James) upscaled
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The Team 4&“
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For 2024:

Marina Amadori, Fabien Barenbold, Damien Bouffard, Mariano Bresciani, Claudia
Giardino, Abolfazl Irani Rahaghi, Anne Leroquais, James Runnalls, Martin Schmid,
Daniel Odermatt, Marco Toffolon, Mortimer Werther

For 2025:

YOU?

Fundings: https://www.alplakes.eawag.ch
ESA, Eawag



https://www.alplakes.eawag.ch/

Conferences 2025

( EGUEggg;ag,y 2025 Vienna, Austria & Online | 27 April-2 May 2025

EGU2025 27 April - 2 May 2025 https://www.equ25.eu/

HS10.4 Lakes and inland seas in the chanqging environment
HS10.5 Towards an integrated lake-catchment perspective
HS10.8 Opportunities and risks in upscaling limnological research from local to global

Physical Processes in Natural Waters 2025
-

Kingston, Ontario 7 July — 11 July 2025
https://ppnw2025.smithengineering.gueensu.ca



https://www.egu25.eu/
https://meetingorganizer.copernicus.org/EGU25/session/52013
https://meetingorganizer.copernicus.org/EGU25/session/52572
https://meetingorganizer.copernicus.org/EGU25/session/52149
https://ppnw2025.smithengineering.queensu.ca/

eaw-alplakes2:8080

Orchestrator

User Interface
Trigger, monitor,

access logs and re-

run jobs

Apache

Airflow

v

Scheduler
Components for
starting,
monitoring and
retrying jobs

Apache

Airflow

www.alplakes.eawag.ch

www.alplakes-api.eawag.ch

API Website
Endpoints for data > Web application
access for interactive with

- Alplakes data

O FastAPI

!

Data Storage

&b React

alplakes-eawag.s3.eu-

central-1.amazonaws.com

S3 Bucket

Rapid, redundant
access to metadata
and images

amazon
S3

Alplakes data lake

NFS
e . .
T A Simulation
Worker
AP1 Worker Running

computationally
intensive tasks
(Delft3D, Sencast)

Download 3" party
data (BAFU,
MeteoSwiss)

Apache Apache

Airflow Airflow

T

Result

Micro-services split between an
Eawag hosted VM and a
simulation server purchased
specifically for this project.



PART Il Hydrodynamic modelling
Science application.

November 15/" 2017:
seeding at 11:00 UTC

b

Credit Marina Amadori

particles concentration [ npart/m?]

November 18™ 2017:
Target distribution at 11:00 UTC

particles concentration [ npart/m?3]

2017-11-15 13:00

Amadori et al., In preparation

particles concentration [ npart/m?3]



PART Il Hydrodynamic modelling
Alplakes 3D at a Glance

o ’ https://www.alplakes.eawag.ch © 0+
Lake Garda . )

Example of Lake Garda

: A“; .
- = Operational models

Water temperatures are hindcasted and 5 d y f t
forecasted using the 3D hydrodynamic model a 0 re C aS

Delft3D-flow. On sunny afternoons, shoreline

Ghrdono el temperatures can typically be 1-2°C warmer
than model ... L k T t
ake Temperature
Pazl s 11/11/2024 - 18/11/2024
ssago =
; 1 Lake Circulation
Chiari BRESCIA ( Set depth
i T
Maggiore Min Max
e e o1 20 167 ¢
BEGiGIG Mol Gasitn NEBONALA - oo Opacity 1 Labels
) Montichiar] ‘_ = =il ( Buo_:wll:orsn —
Palette Thermal
[ 24 ‘
Download
Select week

Temperature (“C)

12:11 131 141 |5f11 16.11 7.1 18.11



https://www.alplakes.eawag.ch/

PART Il Hydrodynamic modelling
Alplakes 3D at a Glance
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5 Rovercto
Terme

wiwiwiwi

valdagno

Cornedo

Chiampo
BRESCIA

valpalicella
Mazzano

Calcinato

VERONA e IERREEt e L
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Example of Lake Garda
Operational models

5 day forecast

Lake Temperature

Lake Circulation




