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. Your microphone is currently off
Y If you want to speak or have a questions, click on the button at the bottom of the screen to open
the mic

This event is being recorded. Plenary sessions may be shared online.

@ If you can’t hear or see: close and restart the meeting, and close other
programs

If you have comments or questions during presentations, please post them
in the chat, or wait for the Q&A moment



A
Run-up
E-workshops

* AGUASAN CoP eValidation of

Survey *Initial concept for input papers *Workshop days
eIdentification of each subtopic Design of per subtopic
leaders/ entities *E-workshops as Hybrid event *Development of

foundation for synthesis paper

Subtopic subtopics
selection

Remote
co-creation




In preparation for this year's AGUASAN Workshop, participate in these three free
e-workshops and learning exchanges on:

Digitalisation and Data Management in the Water Sector

Citizen Science and Digitalisation in Data for Water
Digitalisation for Rural & Small-Town Disaster Risk
Water Quality Water Services Reduction
Date: June 29th, 2023 Date: July 3rd, 2023 Date: July 13th, 2023
Time: 3 pm CEST Time: 3 pm CEST Time: 3 pm CEST
},ﬁ Find more information on aguasan.ch

Community of Practice

Schweizerische Eidgenossenschaft
onfe
AG U ASAN eawag ka t Swiss Resource Centre and ' .
aquatic research & ooo s Consultancies for Development

Register here

Swiss Agency for Development
and Cooperation SDC


https://firebasestorage.googleapis.com/v0/b/hazu-ch.appspot.com/o/files%2F9UVMjiOioddwKpmyppzAdEEnuiu2%2FOverview%20AGUASAN%20e-workshops_1686833906855_compressed.png?alt=media&token=65f7e200-ccf9-4fab-ba48-d4ae769b1314

AGUASAN Hybrid event 9-13 October 2023

1) Citizen Science & Digitalisation for Water Quality
2) Digitalisation in Rural & Small Town Water Services
3) Data for Water Disaster Risk Reduction

And...
e Atrtificial Intelligence in Water Resource Mgmt/Services
e Data Mgmt/Security/Misuse

e Digitalised Responses to Disasters/Extreme Events



CITIZEN SCIENCE IN WATER
QUALITY MONITORING AND
MANAGEMENT

By Simlindile Mahlaba
GroundTruth CC
Environmental Scientist, Social & Stakeholder Engagement Specialist
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Freshwater in crisis: Global and Locally — South Africa

Freshwater: A Global Crisis of Water
Security and Basic Water Provision¥

Rosalie Gardiner

Freshwater failures: The crises on five continents

Abramovitz, Janet N

ProQuest document link

SPECIALTY GRAND CHALLENGE article
Front. Environ. Sci., 21 March 2016

Sec. Freshwater Science

Volume 4 - 2016 | https //dol org/10 3289/ fenvs 2016 00021

Grand Challenge for the Future of Freshwater
Ecosystems

t Stuart E. Bunn®

KUNGI
= VETENSKAPS

Ambio 2021, S0:85 94 AKADEMIEN

hatps/fdolong/ 10,1007/513280-020-01 318-8

PERSPECTIVE

Scientists’ warning to humanity on the freshwater biodiversity
crisis

James S, Albert O, Georgia Destouni 0, Scott M. Duke-Sylvester,
Anne E. Magurran (., Thierry Oberdorff ©, Roberto E. Reis
Kirk O. Winemiller, William J. Ripple

institute for

FUTURES RESEARCH NoLY e b, Nm2009

The state of water in South Africa — are we
heading for a crisis?

LAW, CRIMINOLOGY & CRIMINAL JUSTICE | REVIEW ARTICLE

Talking dirty - effluent and sewage irreverence in
South Africa: A conservation crime perspective

Friedo J.W. Herbig'*

The impact of inadequate wastewater treatment on the
receiving water bodies — Case study: Buffalo City and
Nkokonbe Municipalities of the Eastern Cape Province

MNB Momba', AN Osode’and M Sibewu'
' Tshwane University of Technology, Water Care Department, Arcadia Campus, P/Bag x 680 Pretorna 0002, South Africa
2 Department of Microbiology and Biochemistry, University of Fort Hare, P/Bag X1314, Alice 5700, South Africa

pollutants 'MDPI

Article
Pollution of Sand River by Wastewater Treatment Works in the
Bushbuckridge Local Municipality, South Africa

Thivhonali Kenneth Masindi '*, Thomas Gyedu-Ababio ** and Lizzy Mpenyana-Monyatsi **




The importance of
: iy b 3 community-based
Water supply — - e monltormg':
Local (drinking, S 3 - - o ; - Water quality and
washing) o’ e T > WWTW issues affect
Downstream I e e E e g s 3 people directly!
(Midmar for : : ;
PMB

), 55 Agriculture -

Cannot .
irrigate &F
Cattle «
graznng and

King,

Communities
- Health
- Well-being




SDGs

8L
7))
-
(&)
Q
=)
©
2
ol
7))
Q
p -
[
Q
abis
e
o0
=
e
(]
o]
=
@)
&)




Combating the freshwater crisis: SDGs

‘ ’ 65 B ENSURE AVAILABILITY AND SUSTAINABLE
& MANAGEMENT OF WATER AND SANITATION FOR ALL

TARGET

6'B

SUSTAINABLE
e WORLD'S WATER-RELATED

w oeva.omsm -
/ ECOSYSTEMS

e ARE BEING DEGRADED AT AN ALARMING RATE
-~ ‘

CLEAN WATER OVER THE PAST 300 YEARS,
ORI ——— OVER 85%

OF THE PLANET'S WETLANDS
— HAVE BEEN [UNJ —

MEETING DRINKING WATER, SANITATION AND HYGIENE TARGETS
BY 2030 REQUIRES A m |NCREASE IN THE PACE OF PROGRESS

FOR AT LEAST
3 BILLION PEOPLE,

THE QUALITY OF THE WATER
THEY DEPEND ON IS
UNKNOWN DUE TO A LACK
OF MONITORING

733+ MILLION PEOPLE

LIVE IN COUNTRIES
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Citizen Science to the rescue

Traditional monitoring methods:

* Expensive, time consuming.

* Require high-capacity laboratories
and people (lacking in developing
places).

* Low spatial and temporal
resolution because of financial
and logistic limits.

e Disconnect between data and
people.

VS.

Citizen science:

. Everyone can be one! Quick, intuitive,
easy.

. Education, exposure, increase scientific
literacy.

. Local / indigenous knowledge.

. A voice to disaffected, vulnerable, and
marginalized people.

. Low-cost, high spatial and temporal

resolution, high volume data.




Citizen Science: Clarity tubes

y=2.97-1.06 x

0.5 1.0 1.5
log4q river water clarity

Use the clarity to estimate total
suspended solids for river quality
monitoring.




Clarity tubes for WWTW effluent monitoring

y=2.96-1.05 x

0.5 1.0 1.5 2.0
logio WWTW water clarity

amaBhungane | Free State's foul failure:
The critical state of SA wastewater plants

Abdool Karim and Laura Lopez

The sewage treatment plant section of the Vaal River

PHOTO: Alaister Russell, Gallo Images, Sunday Time
75% of SA's wastewater treatment plants deemed to be in a "critical" state have failed to
deliver the recovery plans demanded by government’s Green Drop report.

The bleak situation in the Free State, where only one municipality out of 19 submitted
plans, provides a vignette into the crumbling national infrastructure.

Broken down, abandoned, and vandalised wastewater treatment plants continue to
pollute South Africa’s major water sources by flooding rivers with raw sewage.

Use the clarity tube to estimate total suspended solids in wastewater

treatment works effluent for quality and compliance monitoring.




Citizen Science: Velocity Plank

Z = Yoy NG
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Depth and the
speed of river
water flow.

Observe

patterns and
changes.




miniSAS

formation we receive is valuable

ain | Reg

Aquatic macroinvertebrates
each have unique
sensitivities.

K

Download P> Google piay
resources

Highly sensitive species
present = high score.

Only pollution tolerant
species present = low score.

L2l How To |( Map |( Downloads || Partrers |( Contact Us

Username S_Abrahams
Organisation Centre For
Conservation Education
Date added 29 Mar 2023
Score 557

;
Easy, intuitive, and engaging = = Organisaton’ Conrs For

Conservation Education

Date added 29 Mar 2023

biomonitoring tool. Welcorne to MiniSASS ok

Username S_Abrahams
Organisation Centre For

What is miniSASS?




MiniSASS

Citizen Science




Citizen Science: The Enviro-Champs

A public and environment-spirited person.

Enviro-Champs provide linkages between
communities, authorities, and key issues such
as pollution, wasting water, and poor
sanitation.

DUTIES
Communication with ward councillor.
miniSASS.
Clarity tubes.
War on leaks (fixing or reporting).
Sewer line monitoring.
Alien vegetation (clearing or monitoring).
Illegal dump site monitoring.

Community engagement / education.

Attending training workshops.




Enviro-Champs: Projects

Palmiet River Catchmentment Rehab Project
Mpophomeni Enviro-champs

Transformative River Management Enviro-Champs
Amanzi Ethu Nobuntu (AEN) — DSi

WRC - in Lake Sibaya, links to SANParks, UKZN
WWQA and HR2W — Community of Practice




Enviro-Champs success

b AL ) =

South Africa

WHATWEDO  RESEARCH AND REPORTS  STORIES  TAKEACTION Q

3 3 Youth on the frentines protec

[S] Personal Business Corporate

Youth on the frontlines protecting South Africa’s
environment

"Enviro-Champs' - helping to create a healthier environment today and building knowledge and skills
for tomorrow




Citizen Science: Research on smartphones for monitoring

Hydrocolor app (reflectance, turbidity)
Eyeonwater app (reflectance, turbidity)

Deltares nitrate app (nitrate strip)

The Nutrient app (nitrate & phosphate strips)

ODK collect app (Enviro-Champs, clarity tubes, velocity

planks, algal blooms, etc.)

miniSASS app

, OOK

OPEN DATA KIT

O

EyeOnWater
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CITIZEN SCIENCE
COOPERATION

By Tiyani Chauke

Community of Practice aquatic research

Swiss Agency for Development
and Cooperation SDC
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Citizen Science and Institutional Support

What is Citizen Science,

Oxford dictionary “ the practice of public participation and collaboration in scientific research to
increase scientific knowledge”

Collaboration of the public and scientist in scientific and data analysis

Palmiet Catchment Rehabilitation Project
miniSASS in action
Observing e

Citizen |
Science is o

5 Analyzing

Grondinth p
Fusde by the EU S . D SA |
Debagation 10 South Avva f N ——— } =~

California Academy of Sciences




Why Citizen
Science ?

Participation of the public in Science
Education /Capacity development
Sharing of knowledge

Science based decision making

Promotion of ownership of resources
( Natural, artificial/ infrastructure,
projects etc)

Knowledge generation ( increase
scientific knowledge)




Citizen Science cooperation
and Digitisation

Mitigation of duplication work
Amplification of resources
Knowledge and solution sharing

Capacity building (training, tools and
Infrastructure)

Digital platforms (ease of data collection
and information sharing)- knowledge hubs
and living labs

Scientific communication at large scale




WRC Citizen Science tools

*Minisass- River health monitoring
*WET-SERIES-Ground Truth and
Rhodes

-Buffer Zone Maintenance and
determinisation

Citizen Science Tools

*Vanishing waters

*River Rehabilitation




CITIZEN SCIENCE
PARTNERSHIPS

UNICEF

HR2W

SAHRC
WATERNET
IWRA
UNESCO

PCC
WATERSHARE

% ©

TRUST PERFORMANCE
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TEAMWORK
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3USINESS = /\( AR

et Gl

WIN-WIN COLLABORATION

#1!
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Biomonitoring & miniSASS

River Health Index

By Jim Taylor
UKZN and GroundTruth
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This is our land — Where we come from!







Citizen Science & Heritage in southern Africa

Although it wasn t known as citizen science, in those days, citizen

science as indigenous heritage has been practiced for hundreds of years
in southern Africa.

People living in rural villages have been able to ‘read the water quality’ in their streams and
springs so as to collect clean water for their daily use.

One example is how people learnt not to drink the water unless they could hear it!



MiniSASS
Biomonitoring

Collect a sample of
organisms
(macro-invertebrates) from
our local stream
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Phone App Interface - with Machine
Learning
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miniSASS studies telling the story of our
rivers and streams




SDG Reporting

Contribute towards the scoring of
SDG target 6.3.2 as well as Target 6b.

Andrés Manuel Lépez Obrador




Data collection techniques and tools

Sampling methods, water quality measurements, and
technology applications
By Steven Loiselle, Earthwatch
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Consultancies for Development
000 2
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Sampling, monitoring and technology, experiences from the FreshWater Watch
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Measurement methods
X GP Lilongwe & =

Optical

Water quality - Secchi Tube (Turbidity) *
< 14 NTU (tube filled to top)

Hydrological observations: estimates of water level and flow 15 NTU

General Information: gives context of the study site

Ecological observations: visual indicators of waterbody health

Chemical tests: for nitrate, phosphate, NH,*, metals VDY
19 NTU

Optical test: for turbidity and water colour

21 NTU
25 NTU

30 NTU
35 NTU
40 NTU
50 NTU
75 NTU
100 NTU
150 NTU

200 NTU
>240 NTU



Overall approach to citizen scientist water quality monitoring

1. Co-design of monitoring protocol to complementagency monitoring

activities and meet SDG 6.3.2 reporting objectives A
H &

2. Knowledge exchange and Training of local agency staff for B & §
. . . L . g NWRMP‘Q«"{‘
recruitment, training and support of citizen scientists (Train the Pesounces W
Trainer)

3. Identification of participating communities and recruitment of citizen ' n’ater il
anagement
scientists from each community g; AR
Training and knowledge exchange with localcitizen scientists
y - L . UN & \MGEMS
Citizen scientist monitoring and quality control orviirent ter

programme

Collaborative data analysis

Feedback and consultation with citizen scientists c. WWQA

Integration of citizen scientistfor SDG 6.3.2 reporting and local river

© N O O A

World Water Quality Alliance

management




Co-design of monitorir

activities and mee
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Identification of participating communities and recruitment of citizen scientists from each community
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Citizen scientist participation dynamics

Participant motivations for joining the programme

The quality of life in my community is influenced by the quality of the river | KRR 8
| am interested in knowing more about the river |
| am interested in supporting our country's environmental monitoring |
| am worried that the river is declining in quality I
My economic activity is influenced by the quality of the river IEEEEEEEEEEEEE—————_—
| am very interested in science and the environment I
Other: To protect my village from danger E—

Perceptions of the water quality of the Rokel River

Bad, there are major problems with water quality... | S
Not good, there are some problems with water quiality ...
Good, but conditions are getting worse in recent years...
Excellent, the river is very clean, there are no problems with water quality I

0 1 2 3 4 5 6 7 8 9 10




W ater quality dynamics (seasonal)

Rokel CS NO3 measurements
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Nitrate Levels
No Filter

Manager dashboard

Rokel River Basin

Phosphate Levels
No Filter

Filter by individual: Date:
None 22/01/2023 and before
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From citizen

science to action

Legend
Skerra Leone
catchment_risk
Risk
I 1igh (hk
B Low risk

Medium risk
~_] Rokel_Subcatchments

100 Kilormoters.

Figure 21 Risk ranking of the sub-catchments in the Rokel River basin\

Rokel River Basin Management
Plan

L~y

FRESHWATER Watch

water@earthwatch.org.uk

\m\ lm,

Lands Utility
- Basin -
et Board Mines
& Manager W
Agriculture Civil

V4 N\
=z N

Figure 25 Composition of the Rokel Basin Management Board




Stream type category: water quality
observations in the CrowdWater app

Sara Blanco Ramirez*, llja van Meerveld*, Jan Seibert**, Mirjam Scheller* & Rieke Goebel*

* Department of Geography, University of Zurich, Zurich, Switzerland (sara.blanco@geo.uzh.ch)
ADepartment of Aquatic Sciences and Assessment, Swedish University of Agricultural Sciences, Uppsala, Sweden
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What is CrowdWater? Q

Citizen science project in
Hydrology, University of Zurich —
since 2016

We

Non-sensor based, mobile app

S A4 ‘ °

X 0 :
for data collection and % TN 1 ‘
communication A 2% .

Increase public interest for »
water topics
s s o crowd

M water




CrowdWater app

crowd o

water
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- {®) UPDATE POSITION
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Make sure that your location is correctly indicated by the circle
on the map above. If not, move the map.

In which category are you making an observation? o
o8

VIRTUAL STAFF GAUGE SOIL MO JRE TEMPORARY STR

PHYSICAL STAFF GAUGE C POLLUTION

Quality of the water?




Observations with the CrowdW ater app

> ] S 7,417

individual spots

O e 44,413

All Contributions

Kirgystan

Rl &
v s

El Salvador

Status june 2023: https://crowdwater.ch/en/dashboard-2/




Potential value of different citizen science approaches
for water quality measurements

™ . =2 - ,- B — 208202
‘ ‘ ‘ \ ' . -

B
- \l:r == /

While we can not observe all
.. water quality components, it is
possible to quickly obtain
some information on
stream health




CrowdWater and water quality observations

How do you rate the quality of the water in this waterbody?
Y ol e Do you see any algae?

Considering only the water quality, would you swim in this water?

Does the water have an odor?

4

{44
YES

YES NO

Would you drink this water?

% ®

YES

Is there litter in the water?

MM¢

What colour is the water? AP
. st

SOME LITTER, BUT NOT

PROMINENT ABUNDANT LITTER

- NO LITTER
Can you see the riverbed?

Are there any signs of flow alteration for this waterbody - or do you know of any flow
e ﬁ alterations for this waterbody?
YES VAGUELY -

Are there plants growing in the water?

Do you see signs or know of causes of pollution in this waterbody?

We use this information for everyday decisions
e.g., whether to swim in the water or not




Stream type category

20/02/2023 Qo@o &
@ Checked Spot
Stream type francisco Chavarria
Hernandez
Type: River

La construcciones de
e U e I apartamentos son lo que puede estar
Swimming: No ocacionando estas contaminaciones

Potable water: No

Structural control: Controlled
Water clarity. Very murky

Type of river bed material: Mud
Colour of the water. Grey or milky
Typical Colour of the water: Yes
Riverbed visible: Yes

Vegetation: No

Animals visible?: No

Foam: Yes, a little

. 4 Tede oRr & o Algae: No algae or layer of
A, : microalgae

Litter in Water. Some litter, but

not prominent

. S
TS

A @
. roe s L ¥

L Ll i

Signs of flow alteration:
4

Stor industrial/ hol

discharge into the waterbody

Cause of pollution: Aguas negras —— Discharge and soapy
y jablnosas water

Name of the water body. Rio
ocloro parte sur




Stream type category

04/04/2023 Qo o o i 12/03/2023 Qo 0 <
Checked Spot Stream type
Stream type @ Roger Araya Type: River Q Smansa_Bandung

Water quality Poor

Type: Stream

PH Air Titik Sampel 1. 7.6 Titik

SRS MO Sampel 2 8.2 Titik Sampel 3: 8.4

Wat 2 Puente el ahorcado
Water quality. Poor

Potabl

ater No

Swimming: No
Potab ol Structural control: Controlled
'otable water.

Water clarity Very murky
Structural control: Natural
2 3 5 Type of river bed material: Sand
Water clarity. Very murl S

y. Very Y Colour of the water. Beige (like
Type of river bed material: Gravel cappuccino)

Colour of the water: Grey or milky Typical Colour of the water. No

Typical Colour of the water. Yes Riverbed visible: Vaguely

v tation: Yes

Riverbed visible: No
Vegetation: No Animals visible?: No
Animals visible?: No Foam: Yes, a little

Foam: Yes, a lot Algae: Green/brown growth

visible
Algae: No algae or layer of
microalgae Odor. Yes
Odor. Yes Type of odor: Sewage

Type of odor. Rotten eggs Litter in Water Abundant litter

Signs of flow alteration

Litter in Water Some litter, but Stormwater/industrial/househol

not prominent

discharge into the waterbody A lotof garbage thrown
Siens of flow akt E
Signs of flow a\.e!au?n i o Cause of pollution: Banyak into the river and
S ! v sampah yg dibuang warga ke
discharge into the waterbody —  Industrial wastewater sunigal dan lnbali rumah hou sehfold V(”Z“‘e ."r?’“ the
R 'S Of resigents homes
Cause of pollution: Vertido de discharge tangga dari pipa-pipa rumah PIpe
aguas negras e industriales warga
Name of the water body. Name of the water body. Sungai
Quebrada Azul Cikapundung

Traditional/local knowledge, human perception, old memories, narratives...



A visual approach for water quality observations?

= Visual/qualitative water quality observations in scientific literature (e.g.
indigenous knowledge, human perception)

= Local people are usually the first noticing environmental changes
= Possible to observe and track changes over time

= Broader perspective and understanding of water quality conditions



Download the

Follow us
Crodeater app!
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Visit our official webpage:
www.crowdwater.ch
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