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AGENDA

▪ Welcome & icebreaker (5 mins)

Erin Jordan, IWA

▪ Presentations (45 mins)

Karin Schenk, EOMAP 

▪ Using SAR for Smarter Water Planning and Disaster Risk Reduction – Brian Eyler, Stimson/Mekong Dam Monitor

▪ Flood And Drought Forecasting And Warning Systems Of The Mekong River Commission Based On Satellite Data – Sothea Khem, Mekong River 

Commission Secretariat

▪ Potential and Uptake of Earth Observation for Inland Water Quality Monitoring and Reporting – Ils Reusen, VITO/ WaterForCE Water Quality 

Continuum

▪ Leveraging a range of Earth observing satellites for aquatic applications – Megan Coffer, NOAA/GST

▪ Q&A Panel Discussion (30 mins)

Karin Schenk, EOMAP

▪ SeBS Project Presentation (5 mins)

Geoff Sawyer, EARSC

▪ Wrap Up and Close (5 mins) 

Karin Schenk, EOMAP & Erin Jordan, IWA
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EO4WAT COMMUNITY OF PRACTICE

The CoP aims to:

▪ Provide a platform to share approaches 

on the application of EO technologies 

for water management for different end-

users.

▪ Enable linkages between cross-cutting 

scientific communities and end-users to 

attain a better understanding of how 

EO technology can be best used, and 

what are needs of end-users

▪ Identify gaps and how these can be 

addressed in the understanding and 

use of EO technology in managing 

water.
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MODERATOR & PANELLISTS 

Karin Schenk
Head of Water Quality 

Department, EOMAP, 

Germany

Brian Eyler 
Senior Fellow and 

Director Energy, 

Water, and 

Sustainability, The 

Stimson Center, USA

Megan Coffer
NOAA/Global 

Science & 

Technology, Inc., 

USA

Ils Reusen
Project Manager at 

VITO Remote 

Sensing, Belgium

Sothea Khem
River Flood 

Forecasting Specialist 

at Mekong River 

Commission 

Secretariat, Cambodia



Using SAR for 
Smarter Water 
Planning and 
Disaster Risk 

Reduction

Brian Eyler
Stimson Center

Southeast Asia Program
Energy, Water, and Sustainability Program



2022-2023 Mekong Dam Monitor Highlights

• Confirmed use cases by MRC, govts & NGOs in 
Vietnam, Cambodia, Thailand, Laos

• 50 Early Warning Alerts issued
• ~35 million social media accounts in 7 

languages



Xiaowan Dam Tonle Sap Lake bottleneck



What is a Virtual Gauge?

Identify level shape of reservoir

1. Import Sentinel 1-2 imagery (10 
meter resolution) via Google Earth 
Engine

2. Process image to identify water

• Filter

• Cluster

• Modify code

3. Export to ArcGIS

*Sentinel 1 imagery preferred because 
it can see through clouds.

Determine raw altimetry data (masl)

1. Remove extraneous shapes from 
reservoir shape

2. Generate a line circumference of 
shape

3. Select reliable areas of shoreline 
(white boxes above)

4. Generate mean shoreline elevation 
using 30-meter ALOS digital elevation 
model (remove outliers with filters)

Error: +/- 2.5 meters

Check altimetry data vs satellite images

1. Outlier check (is raw data outside 
known range of maximum and 
minimum)

2. Fluctuation check (if raw data shows 
major fluctuation, does image also show 
this?)

3. Adjust identified outliers & erroneous 
fluctuations using proxy known data

Error: +/-1 meter









Chiang Saen

Vientiane
Nakhon Phanom

Pakse

Stung Treng



Cascading hazards disaster at Melamchi, Nepal (June 15, 2021)



Thank you! 

beyler@stimson.org
Twitter: @aikunming

Brian Eyler
Southeast Asia Program Director
Energy, Water, Sustainability Program Director
Stimson Center

mailto:beyler@stimson.org


FLOOD AND DROUGHT FORECASTING AND 

WARNING SYSTEMS OF the MEKONG RIVER 

COMMISSION BASED ON SATELLITE DATA

DR. KHEM SOTHEA, 

RFDMC/MRCS

25 OCTOBER 2023



1. Background about MRC

MRCS building in Vientiane, Lao PDR Regional Flood and Drought Management 
Centre in Phnom Penh, Cambodia



2. Data sharing information within the LMB via MRCS

10 Station



3. The MRC’s Regional Flood & Drought Management Center 
(RFDMC)

• 1. Daily (once/twice) flood forecasting & 
warning during flood season, Weekly monitoring 
WL in dry season, for Mekong mainstream.

• 2. Flash Flood Guidance (1-3-6-24 
hourly updates) & Flash Flood Alerts 
during critical weather situations.

3. Drought forecasting & monitoring (3 
months, updated monthly/2-month 
depend on NASA’ data)



4. Improving Flood Forecasting based on Satellite Data
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A. Riverine flood forecasting



B. Flash flood guidance system (FFGS)

• Very heavy rain 

occurred in Kompong
Kdei area of 
Cambodia in the past 
24 hours.

• Soil moisture in some 
areas in Siem Riep
province were nearly

saturated state
• In the next 6 hours, the 

flash flood will likely 
be detected 
in some areas of Siem
Riep.  

Figure 1: Mean Areal 

Precipitation
Figure 2: Average Soil Moisture Figure 3: Flash Flood Guidance



C. Drought Forecasting

Provides 3-month forecast (updated 
weekly).

Main indicators:

❖Meteorological drought indices
- Rainfall anomalies
- Standardize Precipitation Index (SPI)
- Moisture Availability Index

- Dry Spells, Drought Condition, RD

❖ Hydrological drought indices
- Stream flow
- Water level
- Standardized Runoff Index (SRI)
- Groundwater level
- Reservoir storage

❖Agricultural drought indices
- Normalized Difference Vegetation Index
- Normalized Difference Water Index 
- Soil Moisture Anomalies
- Soil Moisture Deficit Index (SMDI)
- Temperature Anomalies
- Evapotranspiration deficit

Note: Those highlighted in red are the used 
indices by MRC



5. Actual Plan for Flood Season 2023 
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➢ Improving quality of both hydro-meteorological (water level & rainfall) data as inputs for 
models based on QA/QC.

➢ Applying GPM-BICO application (cooperating with ADPC…) for improving riverine flood 
forecasting, FFGS and Drought prediction.

➢ Updating Rating-Curves for all key-stations to improve flood forecasting outputs.

➢ Input dam/reservoir operations information for FEWS, if data is available.

➢ Provide capacity building on flood forecasting for National Levels.

➢ Integrating medium and long-ranges forecasting of the floods and drought on webpage.

➢ Addressing the needs in a more effective and efficient manner in proper cooperating with 
MCs and other technical partners (ADPC, DHI, eWater…..)



THANK YOU
One Mekong. One Spirit.



POTENTIAL AND UPTAKE OF EARTH 
OBSERVATION FOR INLAND WATER QUALITY 
MONITORING AND REPORTING
ILS REUSEN (VITO; ILS.REUSEN@VITO.BE), STEFAN SIMIS (PML), STEEF  PETERS (WI),  ANNELIES 

HOMMERSOM (WI),  CLAUDIA GIARDINO (CNR), GARY FREE (JRC) + CO-AUTHORS WHITE PAPER
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UN WATER 2023 CONFERENCE, NY

Concept Paper Interactive dialogue 3: Water for climate, resilience and 

environment – source to sea, biodiversity, climate, resilience and 

disaster risk reduction

“The power of Earth observation. Accelerating digital transformation, 

through remote sensing and satellite imagery data, holds great 

potential for transforming how data and information are generated 

and accessed and used for monitoring and reporting on water bodies.

Earth observation increasingly enables innovative water and decision 

information systems across scales. This will offer more opportunities for 

neutral, reliable and transparent data and information-gathering and 

sharing, essential for ensuring sustainable water management and to 

close data and information gaps. Field observation, however, will 

remain essential to “ground-truth” Earth observation data”
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THE EUROPEAN SATELLITE OBSERVATION INFRASTRUCTURE 
IS FULLY OPERATIONAL (OPEN AND FREE)
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▪ Swath width: 290 km

▪ Revisit time: 5 days with two satellites 

(Sentinel-2A and B)

▪ 13 spectral bands in VNIR and SWIR 

wavelength region

▪ Spatial resolution dependent on the 

spectral band
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COMPLEMENTARITY

There is complementary value in optical water quality observations from satellite sensors 
and this is relevant to the goals of the EU Water Framework Directive (WFD) wrt surface 
waters to achieve good ecological status by 2027

But need to:
▪ align in situ and satellite remote sensing strategies 

to achieve the best complementary value
▪ integrate satellite and in situ observations into policy frameworks
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COMPLEMENTARITY

https://monocle-h2020.eu/Resources

2018. CC-BY-NC-SA 4.0 License

Optical water quality satellite observation can complement 
(and does not replace) in situ sampling efforts

https://monocle-h2020.eu/Resources
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WHITE PAPER 2019

E Papathanasopoulou, S Simis, K Alikas, A Ansper, S Anttila, J Attila, … M L Zoffoli. (2019, 

September 30). Satellite-assisted monitoring of water quality to support the implementation of 

the Water Framework Directive (Version 1.2). Zenodo. http://doi.org/10.5281/zenodo.3903776 

The white paper looks at current 
satellite-based opportunities 
through a WFD lens

http://doi.org/10.5281/zenodo.3903776
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COMPLEMENTARY VALUE-BIOLOGICAL ELEMENTS

Optical satellite observation can be 
considered in seven biological and 
physico-chemical elements. 

Major improvements possible for 
frequency of blooms because this 
requires high spatio-temporal 
coverage. 

E Papathanasopoulou, S Simis, K Alikas, A Ansper, S Anttila, J Attila, … M L Zoffoli. (2019, September 30). 
Satellite-assisted monitoring of water quality to support the implementation of the Water Framework 
Directive (Version 1.2). Zenodo. http://doi.org/10.5281/zenodo.3903776 

http://doi.org/10.5281/zenodo.3903776
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ESTONIA

Analysing satellite 
observations of lakes 
and coastal waterbodies

Using medium and high-
resolution sensors, temporal 
data coverage is > 10x 
improved. Validation is good 
on the basis of WFD classes
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FINLAND

Satellite products provide complementary information on 87% of the area of Finnish WFD 
lakes and nearly all coastal waterbodies (4,617 lakes and 276 coastal in the WFD). Satellite 
products were already included in the last two reporting periods 

Classification accuracy was within 23% (cf. ±20% uncertainty for laboratory-based Chl-a)

Waterbody statistics include 

each individual observation in 

the classification: 

N = 18 samples in situ versus 

>1M from satellite
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ITALY

Bresciani et al., 2020 https://doi.org/10.3390/w12010284 

Chlorophyll a in Lake Trasimeno (data from Lakes CCI)

Seasonal monitoring is possible, here 
combining results from high and medium 
resolution sensors

Results compare well to Total Phosphorus:

https://doi.org/10.3390/w12010284
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ITALY

Macrophytes: submerged

Ghirardi et al. (2020). https://www.mdpi.com/2073-4441/11/3/563 

Mapping lakes substrates colonised by submerged macrophyte communities 

https://www.mdpi.com/2073-4441/11/3/563
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FRANCE

Seagrass mapping from high-resolution 
satellite provides seasonal dynamics. The 
total area is observed rather than 
average %cover in quadrats -> different 
approach (do WFD targets need 
adjustment?) but more robust 
interannual results.
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IRELAND

Assessing ecological status

Until now, only about a quarter of these have been 
actively monitored

Gary Free, an aquatic environment expert with the EPA, 
said the new technology would not entirely replace the 
traditional testing methods, but should help them 
monitor many lakes which currently go unchecked 
because of cost constraints.

“It is fascinating the images you get back,” he said of the 
real-time pictures beamed down every time the satellites 
pass over the State.

“The main thing for us is the layers and layers of 
information – all the different wavelengths – are reported 
back by the satellites. It is not a simple snapshot, there 
are layers of data within it. It can tell you an awful lot 
about the environment.”

https://blog.vito.be/remotesensing/an-eye-on-european-waters

https://www.irishtimes.com/topics/topics-7.1213540?article=true&tag_person=Gary+Free
https://blog.vito.be/remotesensing/an-eye-on-european-waters
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BELGIUM/FLANDERS

Watermonitor for Flanders Environment 
Agency (VMM)

Demo (2020-2021) NRT Sentinel-2 based 
Chla + in situ Chl-a

WFD classes/colour code (max Chl-a and 
summer average Chl-a)

Exceedance alert

https://remotesensing.vito.be/case/watermonitor

https://remotesensing.vito.be/case/watermonitor
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BELGIUM/FLANDERS

https://viewer.terrascope.be/

Suspended Particulate Matter and Turbidity-NRT
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THE NETHERLANDS

Lake Marken

2016: Because of silt dynamics growth of plants 
and Zebra mussel population decreased (less 
food for birds)

Silt used to create Marken Wadden islands 

Sentinel-2 image Copernicus Sentinel data (2016)

De ingenieur: eerste eiland
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Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 7 January 2015) processed by VITO
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Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 12 March 2015) processed by VITO
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Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 1 May 2016) processed by VITO



45

Total Suspended Solids map for Lake Marken, the Netherlands (Landsat-8, 20 July 2016) processed by VITO
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Total Suspended Solids map for Lake Marken, the Netherlands (Sentinel-2A, 8 September 2016) processed by 

VITO
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Total Suspended Solids map for Lake Marken, the Netherlands (Sentinel-2A, 15 September 2016) processed by VITO
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VIETNAM

▪ An operational environment monitoring 

solution specifically designed for VAST-IG 

Vietnam based on Earth Observation 

satellite imagery

▪ The products are made accessible through 

a user-friendly web application, making it 

easy to access and interpret the information

▪ Client management (Credit system for 

resource accounting)

▪ All data can be downloaded for further 

processing and analysis in own software 

environment

EXPLORE-VN
MONITORING EARTH FROM SPACE IN NEAR REAL-TIME
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EXPLORE-VN: EXPLORE
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EXPLORE-VN: TIME SERIES
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EXPLORE-VN: DOWNLOAD
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EXPLORE-VN: ON DEMAND
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Roadmap for the Copernicus services



Boeretang 200
2400 Mol – Belgium
ils.reusen@vito.be

r e m o t e s e n s i n g . v i t o . b e

SEE
THE
BIGGER
PICTURE

@VITO_RS_

ILS REUSEN, PHD

https://twitter.com/VITO_RS_


Leveraging a range of Earth observing 

satellites for aquatic applications

MEGAN COFFER, NOAA/GST
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NOAA uses Earth observation data to study water quality and provide 

satellite-based tools for water quality monitoring and management
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Commercial, high 

spatial resolution 

satellite platforms

Freely available, 

open access 

satellite platforms

Sentinel-3 (300 m)
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Commercial, high 

spatial resolution 

satellite platforms

Freely available, 

open access 

satellite platforms
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Reproducible and 

semi-automated 

workflows 

developed to 

process commercial 

satellite data for 

aquatic applications 

and classify 

seagrass extent.

Coffer et al., 2023. J. Environ. Manag.
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Where we’ve been Where we’re going
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Commercial Earth observing 

satellites are used by NOAA to 

retrieve carbon storage 

estimates from seagrass 

classification.

In 2010, seagrasses in St. 

Joseph Bay, Florida, held 1,600 

metric tons of carbon, 

equivalent to CO2 emissions 

generated from 4 million 

gallons of gasoline.  
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Commercial, high 

spatial resolution 

satellite platforms

Freely available, 

open access 

satellite platforms

Sentinel-3 (300 m)



65

Satellite data from the Sentinel-2 

mission and the Landsat legacy 

were used to estimated water clarity 

across a nearly 40-year time period 

at Cape Cod, Massachusetts

Coffer et al., In prep. J. Environ. Manag.
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Coffer et al., 2021. Ecol. Indic.

Temporal frequency of 

cyanobacterial blooms 

computed for over 2,000 lakes 

across the United States from 

2016 to present

2019 cyanobacterial bloom frequency
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Maximum 

chlorophyll 

index (MCI)

Lake Anna, Virginia

Currently developing methods 

to use higher resolution, 

Sentinel-2 imagery to generate 

operational chlorophyll-a 

products across over 150,000 

lakes and reservoirs across the 

United States 
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Within NOAA CoastWatch, we mostly 

uptake Earth observations through 

automated routes, and attempt to provide 

a streamlined source for users to access 

and interpret satellite data for use in 

coastal and ocean applications 



Q&A Discussion

MODERATOR: KARIN SCHENK
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UPCOMING IWA WEBINARS & EVENTS 

Learn more about future online events at

http://www.iwa-network.org/iwa-learn/

http://www.iwa-network.org/iwa-learn/
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UPCOMING IWA WEBINARS & EVENTS 

Find out more at: 

https://digitalwatersummit.org/ 

https://digitalwatersummit.org/


72

UPCOMING IWA WEBINARS & EVENTS 

Find out more at: 

https://waterdevelopmentcongress.org/
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JOIN OUR NETWORK OF WATER PROFESSIONALS!

inspiring change

IWA brings professionals from many disciplines together to accelerate the science, 
innovation and practice that can make a difference in addressing water challenges.          

Use code WEB23RECRUIT
for a 20% discount off 
new membership. 

Join before 31 December 2023 at:

www.iwa-connect.org 

https://iwa-connect.org/subscribe/explore-subscriptions


Learn more at

http://www.iwa-network.org/iwa-learn/

http://www.iwa-network.org/iwa-learn/
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