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Introduction
55

Challenges of water resources management require new
solutions
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Flood,droughts, pollution and nutrient loading among the key
issues
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Lake management includes specific challenges
TR AT AE FUR R A5

New digital solutions, including Digital Twins can be used to
improve the management of water resources
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Finnish Environment Institute(Syke) and Digital Waters
Flagship(DIWA) project are working with Digital Twins in
water resources

SF ISR (Syke) SEUCTKEEAM TR (DIWA) IEZ
DI T B 2R AR HORAE K B AU B

Cooperation with Europe and China () P A e
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Digital-twin components
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Digital twin: Watershed simulation and forecasting system
WSFS in Finland
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A schematic representation illustrating the
progression of the digital twin’s maturity level.
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WSFS-Vemala
WSFS-Vemala & £ 4;

Water quality and nutrient load model system for Finnish watersheds
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scheme

WSFS-Vemala #4224

«  WSFS-Vemala is part of Syke’s Watershed simulation and
forecasting system (WSFS)

WSFS-Vemala J& 3% =R 7 Frift AR S TRk R4
(WSFS) H—#4>

*  Covers entire Finland with a daily time-step
UH P KBRS =25
. Nutrient loads simulated for over 200 000 sub-catchments
REFUEE 1 20 5 ANFICAK XS 75 #6971 Ao
+  Simulates water quality and quantity:
BEK BT 5 K EFE 5 -
» Discharges, water levels, snow, soil moisture
W, KA. RE. LEEE
« Simulation of loading from various sources
VNP ST RARGE TP

* Nutrient processes, leaching and transport on land and in
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WSFS-Vemala results
WSFS-Vemala M H

— , T\, | ARUENAA Lake or river level
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r—— - The magnitude of the nutrient load?
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1 - The lake is affected by pressures, i.e. where does the
: load come from?
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' How do the amount of water and load vary on
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different time scales?
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P T L Catchment area level
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r'_,_ - Catchment area planning, targeting measures to the
4 area above
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b A - Permitting, the impact of a new operator on
WA 4 downstream water bodies
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National level
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- Effectiveness of water management at the national
level and improvement of the status of waters
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- FICOS, Land-Based Load, is a key input for marine

modelling
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WSFS-Vemala use

case example
WSFS-Vemala . £4

Sources of phosphorus load, current state
Vantaanjoki cathcment

Vantaanjoki JL 7k X B G 7T KRB 5B
Phosphorus load from different sources relative to natural loading (%)
AN RIS 7 A AR T AR S U T A (%)

Not significant EMATE

To be monitored Lzl

. Significant 2T

L
. Very significant  EMIEEE

~  Identification of areas with largest loading
V) A7 3¢ 5 FD X35
- lIdentification of sources of loading
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- Next step: Targeting water management measures to most
relevant sectors and areas
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Source: WSFS-Vemala/Syke, 1/2024
HEkIE: WSFS-Vemala / 35 2385 50T, 20244E1H
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Scenario examples: impact of Water;':;igﬁgement %%@%‘;Qﬁ?f
° ° ISA N e,
actions and climate change
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- Water management actions: Management
actions reduce loading
AKE BRI SN i T A A

- Climate change without actions: Increase
in loading in most catchments

ToHEHE T SRR ZHOKIX gl BTt

- Water management actions and climate
change: Several areas with increased
loading (red) remain despite the actions

KEEmESBERABM: #H5XE (LE)
S F AT : WSFS-V I ke, 9/2024 uomen ympadristokeskus
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- NOTE! EXAMPLE WITH ONE CLIMATE SCENARIO. Uncertainty in climate change impacts remains high
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Future developments towards full

Dig

ital Twin
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Modernisation of the model infrastructure

HEFEAR AL At BB

Development of visualisation tools and more interactive user interface for ,* ~5

river and lake management
TER A E PRI AL T R 558 B P A H
Improvement in data sharing through APIs
I AP T 3L 5 6E
Improvements in process models
oAb i R ABE AR A 2
Integration of new data sources, e.g., satellites
- T 5 T A U
Improvements of uncertainty estimations
S35 AN E VE PP 1A &
Increased automation and integration of Al methods
JIIEEE EIE o S NI L Y Rr
Possible cooperation with China, Taihu Basin Authority on lake
management with digital twins
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Summary
GG

« Digital twins integrate data, models, and services to provide a virtual
representation of the water system
Hrrpdma g, HASIRS, WEK RS E DY
* aim to improve water management and security

B TESR T K PR B 5 e A TR K

+  WSFS, WSFS-Vemala models are national hydrological and nutrient loading
models
WSFS 5 WSFS-Vemalatbi i 2 [F 53 )22 i 1K S 578 77 28 T 5271

» Used for water and lake management, forecasting, operational planning, and
research

RS T B PRI L SRR SR AT

» They fulfill most of the attributes of the digital twin concept
CH & B 2 AR S R DR E

» Operating at multiple scales
BESEINER NGV

*  Work is ongoing to improve the models and their usability
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Contact information:
BR&uA
noora.veijalainen@syke.fi (WSFS and DIWA)
( Suomen ympdristokeskus
. Finlands miljécentral
11 Syke.fllwater Finnish Environment Institute

https://www.syke.fi/en/projects/diwa




Thank you!
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