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Water Quality in the Mashreqg Region

Inland lakes and reservoirs provide important human and
ecosystem services (drinking water, hydropower, habitat)

Inland waters reflect environmental changes such as
climate change, land cover, and land use

There are chronic and serious challenges in securing
reliable water sources for its growing population, mainly

due to intense regional conflicts
[Khalil Mazraawi/AFP]

Climate change impacts volume, timing, temperature,
increasing water insecurity.

Water quality inextricably linked to water quantity.
Imperative to protect what precious water is left.

Wehdeh dam on Yarmouk River, Jordan. ( Source: Mark Zeitoun, Water Alternatives
Photos, Flickr)

Reuters News
photo
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Systematic processing of satellite data

Using a Secchi disc for water clarity monitoring
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Systematic processing of satellite data
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LAKE ERIE

Photo by Steve Rohrs
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Comparison of Earth observation
SEeNSsOors

Comparison of Earth observation sensors suitable for water quality assessment
with public access data policy

Satellite and sensor details

Satellite sensor system ETM+ OLI/TIRS MSI OLClI
Spatial resolution (m) 15, 30, 60 15, 30, 100 10, 20, 60 300
Spectral Bands 8 11 12 21
Revisit cycle (days) 16 16 5 2

Swath width (km) 185 185 290 1270
Launch date April 1999 February 2013  June 2015 Feb 2016




Advantages and Disadvantages

Advantages of the remote Disadvantages of the remote
sensing of water quality sensing of water quality

* Water quality data with a high spatial - Optically complex conditions found in
and temporal resolution for multiple lakes
water bodies at a time

* Potential interference from the lake
* Affordable bottom in shallow lakes
* Historical data for studies of trends in - Clouds! (US 46%, Jordan 21%)
water quality

_ * Dynamic changes in water quality
* Near real-time data for current

* Limited number of water quality

information :
_ . o parameters (phytoplankton, organic and
* Accuracy continuing to improve (30%) inorganic suspended solids, and colored
* Low Risk dissolved organic matter), not directly

measure nutrients, metals

« Calibration and validation of models
typically requires the collection of ground




Why we need in situ observations

« Optimize algorithm

parameterizations for full range
of OWTs or regions

« \alidate algorithms and data
products over the lifetime of
satellite missions

« Fill spatial and temporal gaps in
satellite data coverage




Advancement in
Satellite Remote
Sensing

Algorithm Advancement and Educatlon and Capautyr
Machine Learning ™ Development f




Entrance ramps to data products

Web applications/
portals

PC Softwares

Cloud Resources




Related Regional Activities

Using GIS and Remote Sensing Techniques to Study Water Quality
Changes and Spectral Analysis of Tigris River within Mosul City, North of
Iraq

Muthanna F. Allawai', Bushra A. Ahmed?

'University of Baghdad, College of Science, Physics Department
?University of Baghdad, College of Science, Remote Sensing and GIS Department

* water ﬁn\o@

Article

Assessment of Water Quality in Lake Qaroun Using
Ground-Based Remote Sensing Data and Artificial
Neural Networks

Salah Elsayed *(, Hekmat Ibrahim 2, Hend Hussein >, Osama El: Assessment of Water Quality Parameters Using Temporal Remote
Farahat S. Moghanm %, Adel M. Ghoneim ”-*(, Subhan Danish **  §ensing Spectral Reflectance in Arid Environments, Saudi Arabia

by Mohamed Elhag 1. & |oannis Gitas 2, Anas Othman 1, Jarbou Bahrawi ! and Petros Gikas 3

1 Nanartmant nf Hudralame and Water Resources Management, Faculty of Meteorology, Environment & Arid Land
Environ Monit Assess (20]5) 187: 367 'sity Jeddah 21589. Saudi Arabia

DOI 10.1007/s10661-015-4607-2 , ) )
t and Remote Sensing, School of Forestry and Natural Environment, Aristotle

iloniki 54124, Greece

‘ing, Technical University of Crete, Chania 73100, Greece

should be addressed.

Water quality monitoring of Al-Habbaniyah Lake
using remote sensing and in situ measurements

Ahmed A. H. AL-Fahdawi - Adel M. Rabee - 15
Shaheen M. Al-Hirmizy
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https://realearth.ssec.wisc.edu/

Operational Water Quality Satellite Data

-\ opernicus W Monitoring Ser

Product

] Vegetation
‘Water Bodies

[} Water Bodies 2014-2020 (raster @
300 m), global, 10-daily - version 1

Lake Water Quality 2019-present O
(raster 100 m), global, 10-daily -
version1

Lake Ice Extent 2017-present 0
{raster 250 m), Europe, daily -
version 1.and 2

Lake lce Extent 2021-present
(raster 500 m), Northern
Hemisphere, dally - version 1

2000km
2000

https://land.copernicus.eu/en/map-viewer

16




ey e Examples of
LR g ﬁfaﬁj 3 ' 1
8 existing
R, products
b
'Tf'_ és‘g//www.star.nesdis.noaa.gov/
o : :»( ‘ ; : 4 \'l R

i\



NOAA

coasTwatcH https://coastwatch.noaa.gov

CoastWatch Data Portal

-
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NOAA Building time series [code:1) Lat: 39.55, Long: 42.96 Zoom: 7
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Lake Assad
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Copernicus 10-day Turbidity
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Tools to generate your own satellite-derived Water Quality data

+ Science Toolbox Exploitation Platform

4 TOOLBOXES
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Education and Capacity
Development

> Foreduca

Grants and Public Procurements

Calls, competitions and prizes

For public authorities

For Start-ups

For education

»> Copernicus Academy

Skills Programme:

Copernicus MOOC

https://www.copernicus.eu/en/opport
unities/education/copernicus-academy

Copernicus Academy

As part of Copernicus User Uptake activities, the European
Commission has launched the Copernicus Academy.

The Copernicus Academy connects universities, research
institutions, business schools, both private and non-profit
organisations, in the Copernicus Participating Countries
(EU28 + Norway & Iceland) and beyond. The goal of the
network is to link research & academic institutions with
authorities & service providers, facilitate collaborative
research, develop lectures, training sessions, traineeships as
well as educational and training material to empower the
next generation of researchers, scientists, and entrepreneurs
with suitable skill sets to use Copernicus data and
information services to their full potential.

View image information & credits

OPErNICUS

Academy

The currently over 174 members of the Copernicus Academy alsowork to increase the exchange of ideas and best practices
across borders and disciplines while contributing to the development of the use of Earth Observation data in general and
Copernicus data and information in particular, in various public or private user organisations or industries. Moreover, the
Copernicus Academy fosters collaboration between educational institutions and established commercial operators or
entrepreneurs so that innovation can reach the market and benefit the citizens of Europe and the future of our Planet.

FARTM SKINCE
APPUIED SOEMCES

TRAINING

LEARN TO USE EARTH
OBSERVATIONS

=|

https://appliedsciences.nasa.gov/wha
we-do/capacity-building/arset
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GEO AquaWatch
The GEO Water Quality Community of Practice

AquaWatch aims to develop and build the global capacity and utility of Earth Observation-
derived water quality data, products and information to support water resources management
and decision making.

Quality
Information
Service




‘Www.geoaquawatch.org

srgre_b_@wisc.edu
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