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UNESCO World Water Quality Portal

Monitoring water'quality.using satellite data

Sarantuyaa Zandaryaa, PhD

UNESCO Division o Water Sciences = Internatlonal Hydrologlcal Programme




& Improving world water quality is

International

"%  essential to achieve the SDGs
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... access to safe water and sanitation

wiw | Ensure availability and sustainable management of water

AND SANITATION
... improve water quality by reducing pollution,

and sanitation for all
eliminating dumping and minimizing release
of hazardous chemicals and materials...

wmame | ENsure healthy lives and promote well-being for all at all

AND WELL-BEING
ages
g ... combat water-borne diseases...
... reduce deaths and illnesses from

Ensure sustainable consumption and production patterns hafl‘” dous chemicals ... and air, water and soil
pollution

Protect, restore and promote sustainable use of o :
: . ... significantly reduce release of chemicals to
terrestrial ecosystems, sustainably manage forests,§ . " o .
. . air, water and soil in order to minimize their
combat desertification, and halt and reverse land :
adverse impacts on human health and

degradation and halt biodiversity loss :
environment
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- Need to evaluate
5“4.%\ and monitor
B i @
KT Lack of human progress towards
and technical SDGs
Lack of global capacity for achievement
water quality water quality
data and monitoring
information

There is a need to enhancing global water quality data and information,
supported by capacity building on water quality monitoring
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Focus on scientific, technological and policy innovations for
improved water quality monitoring in the SDGs framework

A Session on Water Quality Monitoring using GIS and Remote
Sensing co-convened with JAXA

* The use of GIS and remote sensing technologies in water quality
monitoring

* The potential use of satellite and remote sensing data to:

* monitor and assess inland water quality, especially in
inaccessible areas

 collect water quality data and information on systematic
spatial and temporal scales.

* The role of Earth Observation in monitoring SDG targets related
to water quality and wastewater



—ih % UNESCO [IWQ Regional Consultation on

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

- Water Quality in Europe — Koblenz, 2015

Focus on addressing water quality challenges and sharing
and promoting best technical and policy practices

Water Quality in Europe A Session on Water Quality Data and Monitoring

Challenges and Best Practices

e Water quality assessment, data and monitoring at national
and regional scales.

* Applications, capabilities and limitations of various water
guality monitoring approaches, including

e Earth Observation tools for the interpretation
bfg s and analysis of water resources.

International Centre
for Water Resources and Global Change
nder the auspices of UNESCO
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Welcome! . World - Mosaic - [90m]
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Chiorophyli-a
HAB Indicator

This is the new World Water Quality Portal by the International Initiative of Water Quality IWQ, UNESCO-IHP. International
Hydrological Programme.

The IIWQ Water Quality Portal is a free visualiser of satellite derived water quality information for worldwide lakes and
rivers.

A global set of parameters in 90m spatial resolution is provided on a continental base for each of the UNESCO Regions.
Access to time series products in 30m spatial resolution is available for pilot regions, one per continent, covering the year
2016.

This application allows you to interactively browse water quality products. You can use the features on the right hand sid \
to select your region of interest, select various water quality parameters, set any desired virtual sampling stations, gathe

values and time series information. ”

To find more information, please use the Training Materials button. Q Station Values
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International

nitiative on
Water Quality

- World Water Quality Portal

* A demonstration project on water quality monitoring, using Earth
Observation under the International Initiative on Water Quality (IIWQ) of
UNESCO-IHP

* Aims at improving global water quality information, focusing on inland
freshwater

e Avaluable tool to obtain water quality information, especially in remote
areas and developing countries (Africa, Asia, Latin America, and SIDS)

where water quality monitoring networks and laboratory capacity are
lacking.

* Promotes the use using innovative scientific approaches and technologies
for better water management

* The use of Earth Observation (satellite-based data) for monitoring water
quality in inland freshwaters



* Global layer (90-meter/mixed resolution)

I
* Regional layers/demonstration basins

United Nations
cational, Scientific and  «
Cultural Organization  «

nternational
nitiative on
Water Quality

Water quality parameters (30-meter resolution):
* Lake Sevan in the Caucasus highlands -
Armenia, Azerbaijan
Itaipu and Parana River Basins - Argentina,

e Turbidity (sedimentation)
Brazil, Paraguay
The Mecklenburg Lake Plateau - Germany
River Nile and Aswan Reservoir - Egypt, Sudan

* Chlorophyll-a

* HAB indicator
e Total absorption .
e Surface temperature * The Mekong Delta - Vietnam
* Florida Lakes - USA
 Zambezi River - Zambia, Zimbabwe

in partnership with
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% UNESCO-IHP International Initiative on Water Quality
World Water Quality Portal

m
;;A_:W - www.worldwaterquality.org
* A useful tool to assess the interlinkages between the human
and natural (ecological) systems

* Provides information on impacts and pressure on water
qguality from other sectors such as urban areas, agriculture and
V4

energy sectors (dams and reservoir management), climate

change, etc.




Turbidity / sedimentation

distribution

* An indicator of dam and
reservoir management

Turbidity distnbution, River Nile and Aswan Reservoir, on 17 January and 20 August 2016.
IIWQ World Water Quality Portal, UNESCO / EOMAP




UNESCO-IHP International Initiative on Water Quality
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8 Chlorophyll-a
* Anindicator of
8 eutrophication in lakes
" » ° Impact of nutrient
| loadings from
agriculture and
untreated wastewater
disposal on water

(8] Ve . -
-
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Chlorophyll-a Ie-vé'ls in Lal;('é- Sevan on 26 August and 04 éeptember 2016.
IIWQ World Water Quality Portal, UNESCO / EOMAP




e UNESCO-IHP International Initiative on Water Quality
= = World Water Quality Portal

.. www.worldwaterquality.org
B v Harmful Algae Bloom (HABs)

’(‘ Water Quality
= 4 VT e

)

* An indicator of antropogenic
nutrient enrichment /
Eutrophication in surface
waters

* Impact of agricultural
activities and wastewater

discharges on water quality
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o e UNESCO-IHP International Initiative on Water Quality
== World Water Quality Portal

A www.worldwaterquality.org

' Dissolved organic
substances

* Permafrost melting

* Impact of climate change
on water quality

The Sakha Region (Russia)



The technology behind the UNESCO [IWQ portal

Satellite sensors: Landsat &, Sentinel-2

Combined approx. 2 records per week, 10m/20m & 30m resolution

Data processing:  MIP - Modular Inversion and Processing System

Fully physics based, sensor generic, globally harmonized measures

Data portal: Online web application & Geoserver
based on EOMAP eoApp web application technology




Satellite sensors used for the UNESCO IIWQ, portal (version 2017)

’ Landsat 8 (from USGS)
§ spatial resolution 30m, 2x/month

Sentinel-2 a/b (from ESA)

spatial resolution 10m&20m, 3x/month per sensor

Combined temporal resolution Landsat 7&8, Sentinel 2a&b:
10x/month




Sensors used for the IIWQ portal: Landsat 8, Sentinel-2

Temporal resolution

Sentinel 3,

Da | |y MODSEAFggg&Terra
PlanetLabs Doves
WorldView-2,3 Landsat5,7 & 8
Wee kly Egﬁggf\% Sentinel 2 a/b
RapidEye,
SPOT...
Monthly

{ Spatial J
resolution
EOMAR 2m 30m 300 m

(© satellite images ESA, NASA, satimagingcorp, RapidEye © Blackbridge, Landsat 8 USGS, MODIS NASA)




EO derived water quality properties

o Reference properties: Spectral absorption and scattering coefficients

o Interface to establishe hydro-biological measurements

water color «  absorption and scattering « water constituents

turbidity
» TSM, Secchi depth, k ...

organic-/anorg. absorption

» CDOM, organic/anorganic

pigment absorption

» Chlorophyll a

specific pigment indicators

» Blue algae indicator

harmfull algae bloom HAB
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’(\ Water Quality

UNESCO-IHP International Initiative on Water Quality

World Water Quality Portal

www.worldwaterquality.org

Capacity building and training on monitoring water quality using

Earth Observation

User Guide

How to use the UNESCO-IHP IIWQ World Water Quality Portal

w =o.
o | e
o

Csmirm Swerth we
Gt Owiones

The IWQ World Water Quality Portal
- Whitepaper -

UNESCO International Initiative on Water Quality

Training handbook

“How to use
Satellite-based Water Quality Information

available at the UNESCO-IHP [IWQ World Water Quality Portal”




e UNESCO-IHP International Initiative on Water Quality
- World Water Quality Portal

@

“g 3

| Supporting the SDG 6 (6.3.2 Indicator) implementation
and monitoring

* Promotes science-based, informed decision-making and policy development on
water quality, leading to sustainable water resources management towards the

SDGs achievement.
* A decision-support tool, helping countries identify the most pressing water

quality problems such as pollution hotpots and consequently the action

éﬁ@v& needed.

ernational

nt
nitiative on
Water Quali

Z

e\}]/)»

6@5& targets as well as for monitoring progress towards their realization.

* Directly supports the implementation and monitoring of SDG 6.3.2

CLEAN WATER
AND SANITATION

Indicator “Proportion of bodies of water with good ambient water
quality”

L




For more information
UNESCO World Water UNESCO International

Quality Portal Initiative on Water Quality
www.worldwaterquality.org ttp://en.unesco.org/waterquality-1IIWQ

o -,

U N E S CO "Building peace in the minds of men and women"

< C | ® worldwaterquality.org %) i ?M : ABOUT US THEMES COUNTRIES PARTNERSHIPS JOIN US RESOURCES

Cultural Organization «

[} httpy/worldwaterquality X

1IWQ World Water Quality Information and Capacity Building Portal

-
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International Initiative on Water Quality (IIWQ)
L
@ Region * f
Welcome! World - Mosaic - [90m]
This is the new World Water Quality. Portal by the Intemational Initiative of Water Quality IIWQ, UNESCO-IHP International | O Parameter "
Hydrological Programme.
You

The IWQ Water Quality Portal is a free visualiser of satellite derived water quality information for worldwide lakes and
rivers:

Aglobal set of parameters in 90m spatial resolution is provided on a continental base for each of the UNESCO Regi

Access to time series products in 30m spatial resolution is available for pilot regions, one per continent, covering the year
2016.

This application allows you to interactively browse water quality products. You can use the features on the right hand sid| N
to select your region of interest, select various water quality parameters, set any desired virtual sampling stations, gather

values and time series information.
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International Inaive on Water Quality

ed with human health, poverty reduction, gender equality, food security,
n of ecosystems as well as economic growth and social development of our

s represent a major challenge in both developing and developed countries.
hnd financial challenges still remain to be addressed despite global efforts and IIWQ J
safe water and improve water quality and wastewater management.

B A o . _ ) 1I r k7 I Member States in prolectlng and SUStalnaD‘y managing the qua“ty of freshwater Th lobal t li
m / n e; tlo n a owards the attainment of the Sustainable Development Goals by mobilizing 9 g water kY

I n l a t r n pertise and knowledge sharing to address water quality challenges. challengs & SDOs

To find more information, please use the Training Materials button.

B Dot show this message again.

Ul 15 25 15 503350 050 ges

9z s o # 8

1000km
1000 mi

i ?
fVater Quality (IIWQ) of UNESCO-IHP is a programme aimed at promoting Whatls|IWGQ?

ss water quality issues in a holistic manner through joint research activities,
emination, and sharing of effective solutions, technologies, policy approaches

og *®
PR - ) archers, practitioners and policy-makers as well as among other stakeholders in
b countries 1IWQ Regional Consultations

and Symposium Series

lIWQ Activities and Projects

POLICY APPROACHES TO MPAOKE WATER QUALITY FOR SUSTANABLE DEVELOFMENT

PROMOTING SCIENTIC RESEARCH, KNOWLEDGE SHARNG, EFFECTIVE TECHNOLOGY AND i

Partners
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