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1. Proposed Joint Research Project: Integrated Modelling of Urban Water Pollution and Health
Risks: A SWAT and QMRA Framework for Climate-Resilient Catchment Management in Japan and
Switzerland / BT DK EFLERERIRIVDMEETIVY : BRERARIZEITHRIEEFIZ5RLVEK

IHEEDODSWATEQMRAD IL—LT—

Scientific coordination, risk-and project management

Social Impact and Future Prospects in Both Countries

Y R

Selected watershed-levels assessments

f ~N _ )
( Field Data collection ) Remote Sensing Health Risk Assessment (QMRA)
Objective 1 Objective 2 Objective 4
' ™ z =
Select watersheds with WWTP Map and |‘ntegrate emerg‘lng Use SWAT+ outputs to estimate
. . pollutant input paths during
discharge points exposure doses
\ p, extreme events
a Y
Conduct high-resolution water Develop a remote sensing- Apply dose-response models, run
quality monitoring enhanced I/I prediction model R T e
A A
( A P t ing data f
Analyze SS, TOC, E.coli, F-phages, répare remote sensing data for
norovirus, enterovirus hydrologlsa:l‘and water quality Generate spatial risk maps
< J modelling support
\ = AN
7
\ ¢ SWAT+ Modelling ‘

Objective 3

Build SWAT+ models
with topography, land
use, and weather data

Integrate field and SAR
data; simulate
microbial transport &

Calibrate with
SWATtunR; run
scenario analysis

—— High wfection sk
—— Medium Infection risk

= Low infection risk

fate

R S

R T

Capacity building Young (Japanese) Researchers
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Build a united digital platform to monitor all pollutants
Establish a climate-resilient catchment management

Realizee cost-effective infrastructure investment

—

Digital Platform Produced by the Joint Research

Integrated Model of Urban Water Pollution
and Health Risks (Digital Platform)

* Generate an infection risk map in rivers

» Suggest a cost-effective mitigation policy

KU FHNW njw

Individual Expertise
Microbial Pollutants Quantification

Individual Expertise
GIS Modelling & Remote Sensing

Shared Expertise

Wastewater Treatment and Water Quality Monitoring
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2. SWAT+ the Hydrological Model / SWAT+7K3XET )L

R=rainfall,
ET=evapotranspiration,
[=infiltration,
RO=runoff,

RF=return flow,
LF=Lateral flow
CF=capillary flow,

AR=aquifer recharge,

ﬂ'Iﬂ!iElelﬁlﬁ'_ﬁttH}rﬁuﬁﬂﬂﬂtﬂtﬂﬁ:t DAR=deep aquifer recharge
DAR $=%01l moisture

Fig. 1. Schematic illustration of the conceptual water balance model in SWAT.
Source: K.C. Abbaspour et al. / Journal of Hydrology 524 (2015), p. 734
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Data description and sources used in the initial model setup /

DNEAETILEREIZ(E.

iILf=7—42®D

MBS —X

Data type

Resolution

Source

Digital Elevation (DEM)

90x90 m, better data available

Shuttle Radar Topography Mission
(SRTM) http://lwww2.jpl.nasa.gov/
srtm/

Soil

5x5 km, better data available

FAO-UNESCO global soil map
http://www.fao.org/nr/land/soils/
digital-soil-map-of-the-world/en/

Landuse

1x1 km, better data available

Global Landuse/Land Cover
Characterization USGS
http://landcover.usgs.gov/glcc/

Climate

Observed daily, better data
available

National Climate Data Center
(NCDC), http://www.ncdc.
noaa.gov/

River discharge (Lake Biwa/Yasu)

Daily but missing data (2010/18-
2023)
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Lake Biwa Catchment Area / EEE ;I E /K 1B
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PET
848.07

Plant ET
251.62

Soil ET
474.43

Root Zone
Vadose (unsaturated)

Zone

Shallow (unconfined)
Agquifer

Confining Layer

Deep [confined)
Aguifer
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Results: Calculated Inflow Lake Biwa vs simulated (monthly)
R EEBMARAETTEEE VI aAL—a B LE (AR
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flo_out(m~3/s)
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—— Default-channel sd mon-20-flo_out{(m~3/s) = —— observed-flo_in
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Results: Calculated inflow lake Biwa vs simulated (monthly)
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Results: Calculated inflow lake Biwa vs simulated outflow Ch26 (daily)
ER BENRAETHEELCh26LZ2L—2a EDLLLE (BE)
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Results
Default flo_out Monthly means
0.03-0.92
0.92-3.06
e 3.06-6.08
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Watershed

Subbasins (DEM_subbasin_18_clig
[ ] SWAT subbasin
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Band 1 (Gray)
Bl 76-459 0 5 10 15 20 km

B 459-843
[1843-1227
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Compare Model Biwa_SWAT with Yasu-SWAT monthly results: High correlation as expected R?=0.99
E7 )LBiwa_SWATEEFMSWATD ARG RZLHERT 5: FEBEYDSLHEE R2=0.99
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Monthly and Dally: Peak intensity daily much higher
AREBXR: BHOE—VBEXIEEMNIZHL
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Compare Model with measured Data from Yasu River
B MINDERT—2EETILDLLER

A M@WLm%mu MMMJULWWW

Model run 25 _06_09 Daily
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Compare Model with measured data Yasu River 2016
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Estimated Nutrient-Loads (N and P) in the Yasu River
FMINZBTOHERERERFME (NEP

F 800
- - - 1500 -
= 10000 r 600 2 2
g g S
: - - 1000 -
°| 5000' D| c'|
m Lua] ™
h r 500
g 00 £ g
D- T T T T T T T J 0 r 0
2016-01 2016-03 2016-05 2016-07 2016-09 2016-11 201701
Date
— Default-channel sd_day-1-no3 out{kgh) = Default-channel sd_day-1-nh3 out{kgh) = Default-channel sd_day-1-no2_out(kaN)
800
T 4000 = L 500 -%-1
5 F 400 3
©) 2000 A )
= =1
2 F 200 E
0+ 0
T T T T T T T
2016-01 2016-03 2016-05 2016-07 2016-09 2016-11 2017-01
Date
—— Default-channel sd_day-1-solp_out(kgP) =—— Default-channel_sd_day-1-sedp out(kgP)
D MMMM YYYY Fusszeile (Andern iiber «Einfiigen > Kopf- und Fusszeile») www.fhnw.ch/lifesciences 18



n w University of Applied Sciences and Arts Northwestern Switzerland member of
School of Life Sciences swissuniversities

Calibration with parameter variation simulations
INGA—BEEZaL—avIt&kdFv)TL—ay

Observed Discharge and Simulated Ensemble

(Simulation S—95% rangs, 1)}

(Simulated Meamn,1)

—_—— (Obsaerved, 1)

Flow [m3/s]

Date
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Quantitative and qualitative situation of river Yasu (modelled based on E-
coli load calculated by Morino-san)
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Objectives and Building Blocks of Poseidon /| B L #ERESR REa K|

Poseidon is a transparent, expandable free decision support tool that enables easy

pre-feasibility studies for water reuse options and aims at promoting water reuse and

building capacities in this field.

KA Kok, KOBRRAA T avICHT 5EiIERAENAEZIET 5 EHEOE LVEHOERREXIEY—
IWTHY., KOBFIFADRELE ZORFICEITHENAREFHMELTLNVET,

Article:

Article and Tools are Open Access:

https://www.mdpi.com/2073-4441/11/1/153

Excel-Tool Poseidon:

https://zenodo.org/record/3341573#.X cosBYo9PY

Web-based-Tool Poseidon:
Poseidon Web

e
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https://www.mdpi.com/2073-4441/11/1/153
https://www.mdpi.com/2073-4441/11/1/153
https://zenodo.org/record/3341573#.X_cosBYo9PY
https://waterreuseperu.github.io/PoseidonWeb/

University of Applied Sciences and Arts Northwestern Switzerland
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Water Reuse Methodology — Poseidon / XOBHAFE® - Rt/ KV

Is water reuse a feasible solution to cover water demands of the study site?

MRMRMBDKFEZR S -ODKOBF A, REFARGHERETLLOIN?

Potential Supply £t :
Wastewater availability / 8k O 7] |4

(quantity £ / quality & /location 577/ /time

i)

Agricultural drainage &= 3&HE/K
Domestic sewage treated/untreated
REHK (LIEBEH/RLIE)
Industrial wastewater treated/untreated
TEREEK (NIRFH/RNIE)

Urban drainage &Rt H#E/K

Other water sources Z Dt

Treatment

requirements
AREY

Potential treatment

train options
SATURINEE

Performance
assessments and

cost estimates
NI A—T R &
aX FRELY

Demand £%:
Potential reuses of treated water
AIEFE A KD EBIER L BRI A ENIEFE A K

(quantity £ / quality & /location 57 / time

=35

Agriculture B2 3%

Domestic E N

Ecological £ R

Groundwater recharge #t T JK;EHE
Industry EE 3

Urban #RTh
Qthers Z D 4h
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User Interface 1—45—q1>4—2x1—X

Communities

Input Water

Quality Classes

End Use Water
Quality Classes

+

Add Community
Infarmation

Add Input Quality
& Quantity

trigger
Add End Use 99

Quality

Set Sorting by

Rating or Price

. Start/End of Program

. User Input

- Available Template Data

. Calculations by the Tool

Treatment Trains

Loop through
Treatment Trains

Poseidon Web

Treatment Factors Unit Processes

Loop through Unit
Processes of that
Treatment Train

Loop through
Treatment Factors

J 1 dﬂ'l'IE t

next

Calculate
Dutput Value
of that Factor

done

Sort Suitable

Treatmaent Trains by

Rating or Price

Show Top-Three

Suitable Treatment

Trains

Decide if Treatment
Train is Suitable

Calculate Rating of
Treatment Train

If Quantity is Given,
Calculate Price of
Treatment Train
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EMEOHEMUIBTIE L BRENE (%)

Unit treatment processes and removal efficiency for pollution parameters (%)
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Relevant in Japan for raw wastewater reuse -> MBR + Chlorination
->Treatment train 42

BRICEVWTHE/KLEIZHERINS > MBR + 18R EHE > NETFE 42

HAZXEBZTVAIES, BEKSIEY AT LE-EEHE 2T L
EERLVEMICHRSTANENH IV ET. BAFU T 4— (MBR
2. oA FEEKELICL <EEENET. MBRYZAFAIR2007EI.  HAEOESOMEHICH T894 FE
42 0 — #LMBR = EEOEYAAAY FLy S AELICHEENE LT, YATLOERE  KEL/SEMNEY 27 LAICEEE 1 3MBRY Qe@@
85112680 M3/AT. KIZF AL 75 v L 2OBROAICERENET, 2FLOH CKEEPA, 2012) ,
FALD 75wy FEOEKIE. LARS YOI LAY +—4— *
FAZAD DT LA Tr—A— BLUFALDSDTZwviTa—4

a new building if the total floor area of the building exceeds a certain
size. Membrane bioreactors (MBRs are often used for onsite

. . . . An example of an MBR system used for
wastewater reclamation. The MBR system was installed in a business it tewat lamation/

S . . onsite wastewater reclamation/reuse
complex building in Tokyo in 2007. Treatment capacity of the system , . S o e @ @
. . . system in a private building in Tokyo, Japan
is 680 m3/day and reclaimed water is used solely for the purpose of

. - . . . (US EPA, 2012).
toilet flushing. Wastewater reclaimed for toilet flushing includes
greywater from restaurants, greywater from offices, and blowdown

42 Local MBR Japan

Institute for Ecopreneurship IEC — Venture the Environment 27
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Relevant in Japan for treated secondary effluent e.g. UF+UV (Okinawa) and Ozone +

UF (Tokyo)

BRICENT, BEFHAZXRFEKOUF+UV (Hi) 8&LUVT YV U+UF (RR) ITBERASH

3

68 BHRAOZHOTRHEKOBENE UF (#8E8) SUV (8 TEHEKIEBARAD-®. 5 IC@lmEshEd.
69 EFAO 05K OBEIE AV LUFEEOE DRBEHK EBRIAO -6, S IcEUBEAET,
68 Secondary wastewater post treatment for reuse UF and UV post treatment for reuse in Okinawa
69 Secondary wastewater post treatment for reuse Ozone and UF post treatment for reuse in Tokyo

00

00

00

@2®

Institute for Ecopreneurship IEC — Venture the Environment
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Example Il: Secondary effluent from wastewater treatment plant in Japan

Bl : BARIZE TS TKLEREEEH o D= REEK

o 1325 (158 AH EEEET LT
@ H7A2024 § YEN

32=T7T 11858k

E#ERLET H72024 v ?
BEZEIRLET YEN| - ?
TithEA 330000000 YEN

BLIALG 27 YEN

EAZER 3000 YEN

gl5(= 0.8%
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Future Developments §# 0 EHR

& WaterReusePeru / PoseidonWeb

<> Code (@ Issues 5

# main ~ ¥ 2 branches

@ denacem Small corrections

.github/workflows
docs

public

src

.gitignore
_prettierrc
travis.yml
LICENSE
README.adoc
package.json

tsconfig.json

0D D0 D0 QPO OO

yarn.lock

:= README.adoc

11 Pull requests L3 Discussions (® Actions

(> Watch ~

[ Projects 1

o

© 0 tags Go to file Add file ~

v @d7abd2 3 days ago

Deployment test

Add readme & small corrections
#1: Bump dependency versions
Small corrections

#1: Clean-up dependencies, config auto linting/for...
#1: Bump dependency versions
#1: Bump dependency versions
#1: Add MIT license

Add readme & small corrections
fix tests

#1: Bump dependency versions

fix tests

Poseidon Web ()

129 commits

3 months ago
8 days ago
17 months ago
3 days ago
2 years ago
17 months ago
17 months ago
16 months ago
8 days ago
23 days ago
17 months ago

23 days ago

Z

This Poseidon - Web on-line application is an update of the already existing developed
Poseidon application based on Microsoft Excel. The scope of the new application is to
enhance the older version to a more user-friendly decision support tool, that supports
pre-feasibility studies and aims at promoting water reuse and building capacities in the

field. The tool developed currently encompasses 37-unit processes combined into 70

benchmark treatment trains. It also contains information on water quality standards and

¥y Star

0 wiki

About

online tool
of technol
reuse in Pe
Poseidon.

0 Readme

&5 MIT Lic

Releases

No releases p
Create a new

Packages

No packages
Publish your 1

Contributc

E carlot

Tania

Environme

%7 github-

Intentionally open source
BERMICA—T U V—RIELTWLET

Work in progress Bi%

Currently implementing 7 X k &/N\T DIEILE
Testing and bug removal :BNDALIE T 58
Additional treatment trains 1B/ MD ALE T 38

Japanese water reuse standards and options
BARODKOBRAEEEF T a3y

Further ideas §#&D7A T 7 :

- We’re open for suggestions
CERPIREFHOLTWET
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Feasibility Studies & Documentation ERHAEHRES L UXEL

www.dwa.de DWA 3

Comments: 30. Sept. 2025
DWA-Regelwerk

Merkblatt DWA-M 1200, Teil 1-3

Wasserwiederverwendung fiir lLandwirtschaftliche und ufhane
Zwecke in Deutschland - .

Handbook on feasibility studies
for water reuse systems

water reuse:system
management manual

aqu arec N\ 8
Teil 1: Grundsatze erassemré:‘rervemendung filr unterschiedliche
Nutzungen r !
‘ 1 Teil 2: Anforderungen an di wﬁergehendeWasseraufoerelmng

Teil 3: VenNendu von au itetern Wasser flir die Bewasserung in
Landmrtsc und Griinflachen

PROJECT REPORT

Water reuse system management manual - Publications Office of the EU
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Given the current state of water reuse in Japan, how would you rate the following challenges for

implementing water reuse from 1 most important to 6 least important?
WEDBADKOBFIADIKEZEBFRA. LTOKOBIADERIZET SFEIZDWLNT, 1
(BEETEW) o6 (REVEE) OERETIFH@EL T2y,

LIFoKoBHHAOEREICETABEIC2VWT, BvEELRLOP0RLIEETHVLDE T, 17 56DBICFEMHL T <

=& L,
Prices of water from alternative water sources
1st KEKED S DIKOMHHE
Ath Governance complexity [ 77737 > A DS
Infrastructure requirements
5th 4 v7ZA 77 vEBEHE
6th Knowledge/expertise [ 5138/ E 505
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How would you rate the following questions for implementing water reuse in Japan from 1 (strongly disagree) to
5 (strongly agree)?

LTOERIZCONT., KOBIAZERRET HRIC. 1 GESRx) Mod GRS HR) DSERETHHMEL T =
L

How would you rate the following questions for implementing water reuse in Japan / LA RO BRBIZ 20T, HEIZE T 27KD
BAREoZEIcBy s T Lol 5 I ETH?

Jopan provides odequate and flexible policies that enabile the implementotion of waterreuse . Ha=12. OEfHEEZERT 2 -0 0BEDE 2
EFUEETRELICET o

Jopon enables coboboration through progrommes ond funding H3l2, 704 - L LSRR TE L TEDEEELTLE 7,

Jopon provides odequate support that enables the thqkegml‘er reusel B, HOEFIHOSEEORRCY 2 oS TiEBE= LT E

£l @

Jaopan should promote the use of reclaimed water over other resources. Bt fiD#EBCEE s 20 L LTESKORABEEGET <& T

15 shery sech 3. TTS — B TIDERIRE (g &iney = grigd T,
Japan should do more to foster water reuse in all sectors | B3z, 7~ o O EFIET{EET &, Bl lETE T,

Japan should set legiskation to regulate water reuse inall sectors] B&&IZ2, T TOSTcst 2koBfA*8F5 s /-0 nHEETELE

S

= S

36

3.2
Strongly disagree Strongly agree
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Thanks for your interest

CHERZERLWEEZ, HYNES TTVFET,
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