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SDG 6 context

d= esa

e The SDGs require a global indicator framework
needed to measure, monitor and report progress

e Require use of multiple types of data, including
traditional national accounts, household surveys and
routine administrative data as well as Earth
Observation data

e There is a growing awareness that EO data has the
potential to provide robust monitoring for several of
SDG indicators because of their consistency,
accessibility, repeatability, and global coverage
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Earth Observations
in support of the

2030 Agenda for Sustainable Development

http://ceos.org/document_managem
ent/Ad_Hoc_Teams/UNSDGs/SDG_G
eneral%20doc/EO-for-2030-Agenda-
for-SD_21Mar2017.pdf
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The dual role of EO for implementing the 2030 Agenda
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indicators for progress monitoring
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Monitoring and Evaluation
Direct observation of specific

Decision support/Planning

Better information to support
positive progress on specific

targets
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« Many water related issues/indicators not easy to assess at basin/national level with
traditional survey data @ EO can provide harmonized transboundary/national
information
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The SDG Water térgets

in the Sustainable Development Goals

9 Water resources
, management
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Earth Observation for Target 6.3: Water Quality

“Water quality and
wastewater”

Indicator 6.3.2

Proportion of bodies of
water with good ambient
water quality
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EO can support the
delineation of surface
water bodies and partly
the monitoring

requirememts for a limited

number of parameters
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Water quality m

apping

Bing Maps Water Bodies map

Previously restricted to coastal
waters and large lakes but
now feasible also for inland
water bodies and river

systems Source: ESA CCI

Sentinel-2: 10 m resolution
500

= 2015-12-09

MERIS: 300 m resolution

Relevant parameters:

* Chlorophyll concentration

* Turbidity

» Water surface temperature

WATER QUALITY - LAKE VICTORIA

Legend
Chilorophyll-a cof
[mg m-3]
£ |- 0
i 3

S-2 Maximum Chlorophyll Index [dl]

+ Water surface delineation

EO can also be used to Source: ESA Sponge
monitor pollution sources and
points of discharge into water

bodies (cf. Indicator 6.3.1)

Source: DHI GRAS
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Earth Observation for Target 6.4: Water Use Efficiency QL esa

Target 6.4
“Water use and Indicator 6.4.1

scarcity Indicator: 6.4.1
Change in water-use
efficiency over time

EQ partly support the
indicator by providing
operational capacity
for mapping irrigated
water use efficiency

2 EARTH OBSERVATION FOR SUSTAINABLE DEVELOPMENT
Viat:: Hesources Management




d= esa

&

Water efficiency

WE = Aye + Lye + Sye

Irrigated agriculture water efficiency [USD/m3]

4

Industrial water efficiency [USD/m?]
Services water efficiency [USD/m?3]

e EO support mapping of:
= Irrigated crop area
= Evapotranspiration
= Biomass or crop yield
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Water use efficiency in irrigation

PROBA-V based 100 m Sentinel-2 based 10 m

(mml;ia)')
45
2.75
EO can be used to map Ai at national scale 0 i
(© DHI GRAS /EO45D) — Evapotranspiration can be estimated with EO at regional

and field scales (© eleaf / WaPOR/ EO4SD)

e

,© Water 5
1© Bare Area
- ©Urban Area
| © Grassland
@ Shrubland
° Forest

© Marsh/peat area : l i

Gross value added by agriculture depends on crop type and yield
— both can be estimated with EO (@ Satelligence / EO4SD)

Rice
© other Agriculture
i N
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Earth Observation for Target 6.6: Water-related g
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Ecosystems & esa

Target 6.6

Indi 6.1
“Water-related TRl 112

ecosystems® Indicator: 6.6.1
Change in the extent |\yster-related
of water-related

ecosystems over time

ecosystems that are
most amenable to EO
Include the spatial
extent of wetlands as
well as open water
surfaces*

* Forest and drylands are also suitable to EO but being considered under Goal 15: Life on Land (cf. Indicator 15.1.1 and 15.3.1)
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Popular ¥ Advertisement

‘ Sentinel-1-mode-pol... l News | SWOS | Satel... Schipnol | Travel you..

Home | Copernicus.. | tennis, résultats tenn..

Mozambi

Global Surface
Water Explorer

P, Pawsred by Google Earth Engine

European
Commission

Paper | Full Text

The European Commission's Joint Research Centre developed this new
water dataset in the framework of the Copernicus Programme. This maps
the location and temporal distribution of water surfaces at the global scale
over the past 32 years and provides statistics on the extent and change of
those water surfaces. The dataset, produced from Landsat imagery
(courtesy USGS and NASA), will support applications including water
resource management, climate maodelling, biodiversity conservation and
food security.

Note: Click anywhere on the map to obtain temporal profile charts for
that location.

n Download Datasets
EAQ | Contact: jrc-surfacewater@ec.europa.eu
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The value of high temporal information

Sentinel-2 Annual NDVI Profile (2017)

=== [rrigated field === Wetland === Cropland === Forest

0.8
0.6
N
E 0.4 //\/\ \/\, \l
=,
0.2 X W
0
Jan Mar May Jul Sep Nov

+ Sentinel-1 for its weather-independent information on soil moisture and
surface water
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(© GeoVille / GlobWetland Africa )
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Earth 0bservatio‘n for Target 6.5: IWRM

Target 6.5

“Water resources
management”

Indicator 6.5.1

Indicator: 6.5.1 Degree of
integrated water resources
management implementation

(0-100)

d= esa
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EO does not increase the
degree of IWRM but can
provide indirect support by
providing operational capacity
to establish harmonized
transboundary water related
information for IWRM
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Surface Hydrological Modelling of © Land Use and Land Thematic Settlement
water availability of modelling and crop water Cover mapping and mapping characterization and
monitoring reservoirs and lakes monitoring needs change mapping change assessment

Hydrological Industrial Natural Risk Groundwater Mapping of actually Crop mapping for High-resolution
Network Activity Management mapping and irrigated land versus agricultural water digital elevation
Mapping Assessment exploitation irrigable land demand assessment models
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Identlfylng flood prone areas in Myanmar

 Official measurements of water resources is limited to major dams and river flow stations yet this only
represent a small portion of the overall water

* Regular and systematic EO data acquisitions provides an efficient tool for monitoring the status of all
surface water resources for storage capacity assessment, planning and management

> Seasonal
information on
inundation patterns
are of high
importance for
planning- and
management
purposes in
Myanmar
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Water levels

Reservoirs in a subset of the Kariba-Tete
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Irrigation management

EO tools for assessing irrigation performance

= E0-based estimations of evapotranspiration (ET) is key to understand —_
agricultural water use; provided at two levels to look at water consumption
between irrigation schemes (regional level) and within irrigation schemes

Provide updated crop water and

productivity information in order to

evaluate:

= the water use efficiency (crop
water use vs pumped water)

= productivity (crop water use vs
production)

= (rop water deficit

Evapotranspiration
(mm/day)
8

5

3

(©elLeaf / EO4SD)
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Natural Risk Management - Droughts
Myanmar drought and crop water portal

-l =

(© DHI / EO4SD)

Percentage

20
on— = . L ot
May i Jul i Sep . Nov £ Jan A Mar
(2014) (2015)
0000 @000 800 606060
Extreme dry Very dry Moderate dry Normal
Y% km? % km? % km? % km?
June 2014 0 0 2 900 26 11 700 72 32 400
Aug 2014 0 0 3 1350 32 14 400 64 28 800
Octo 2014 6 2700 48 21 600 36 16 200 10 4500
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Lao and Myanmar

Recent Dam breaks in

Yedashe

Kyun Kone

Agency
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Hyd}ofogical modelling for improved water ressource

management

Rainfall
Waler level
Soil moisture
Aquifer storage
Aciual ET

%

RN
I
g

e Earth Observation (EQ] is recognized as a reliable and cost-effective technique for provision of timely observations and

information products that support water resources management in large and poorly gauged river basins. Such data are
also extremely valuable for the calibration and validation of hydrologic simulation models.
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 EO input
e Crop map
e (limate data

Crop application

one

Crop calendar
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© Urban Area
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(D) Shrubland

© Forest

© Marsh/peat area
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Al selected crops ore avadcbie 1 the Yield
asseasment tab

et

LULC classification 2017

(© Satelligence + DHI / EO4SD)
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Application #2: Predition of river flow

e Spatio-temporal characterisation of discharge and water height
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e Hydrological models allow for scenario analysis ateschange Sge’;i”gsr,f‘:r
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Summary ‘ =

(

e The ability to observe the dynamics
of water resources over time is
essential to support activities such
drought mitigation, irrigation
management and planning of
infrastructure investment (e.g. dam
constructions)

e Reqgular and systematic EO data
acquisitions (combined with
modelling tools) provides an
efficient tool for statistical \}
reporting, analysis and
communication on the status of
surface water resources

| 2015 | 2016 | 2017

/‘ Detection and documentation of changes over time

Statistics Analyse Communicate
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Enabling EO baséd national monitoring

e Member States own SDG monitoring and reporting but lack of data,
appropriate information and challenges in human and institutional
capacity put a serious constraint on effective monitoring and tracking of
progress for SDGs in many low- and lower-middle income countries

e There is a need to recognize the critical importance of supporting
developing countries in strengthening the capacity of national statistical
offices and data systems to ensure access to high quality, timely and
reliable and data

e Flexible methodologies for Member States to enter monitoring in line with
national capacity and resource availability i.e. start simple and advance
progressively as capacity and resources increase
(cf. progressive monitoring)
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Capacity Building

s
Sustainability through Free data & Open Source |\ esa

= The main goal of the capacity building efforts will be to ensure the development
of the required human, technical and institutional capacity needed to empower
stakeholders with the ability to utilize the developed services in an independent

and sustainable manner.
= User workshops
= Training courses
* Awareness events * Powerful and user friendly Open Source GIS

= Webinars/online learning QGIS provides capabilities for data viewing,
editing, analysis and presentation

e A common architecture for
Sentinel processing and

analysis

< sentinel-2

s
Alesticrs e - .
Gion OPEN s e For the exploitation of Sentinel-2 for

i - . .
Yree oo local to national operational
agricultural monitoring

—~

e Enable water authorities to improve IWRM by
exploiting EO technology
= Transboundary Observation Capacity
» Transparent tool for Reporting & IWRM
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Towards efficient “big data” exploitation platforms &iﬁesa

The massive size of EO data generated by today”s
The power of the Cloud sensors, in the order of daily Terabytes, means that cost-

“Bringing the users to effective procurement of the computing infrastructure for
the data” archiving and processing is needed

e

. . 4 o
G W
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ata co 1%:It(ljon in the ~ kT ="m :
w & [ SATITTRH
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Efficient remote access for expert users
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power

User generated results
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Wetlands Monltormg W|th Earth Observatlon Data &\\t esa

SDG reportlng on indicator 6.6.1

= Full national wetland inventory for Uganda based on
Sentinel data !

= Development of a user-friendly digital system for
Ugandan authorities to monitor and report on
national wetland resources

Satellite acquisition Image processing Reporting & Indicators.
.\ b |

Retrieve, manage an‘d process Produce wetland information Supp_ortmg de.usmns W|th
EO data as well as integrate o extensive mapping and online
i products and indicators . O

SO
in-situ data reporting functionality :\\ ,/ GLUBAL PARTNERSH[P
§/' & = FOR SUSTAINABLE DEVELOPMENT DATA

RS
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Front-end:
Visualization and reporting

CLEAN WATER

Ind|cat0r 6 6.1 6 Ao Simnor

v

, - : The data
74(2 b reporting .

I &
(}% LT ]; requirements revolution

EO methods and
information products

GLOBUWETLARMND
(OBSERVATION & INFORMATION SYSTEM
TOOLBOX

\\\ p

% GLOBAL PARTNERSHIP

& = FOR SUSTAINABLE DEVELOPMENT DATA

\N\ :J/

Back-end:
Image processing and statistics

/' R
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ds Monitoring with Earth Observation Data

SDG reporting on indicator 6.6.1

rses | R | Wetland extents for SDG 6.6.1 Uganda
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http://eo4sd-water.net

Christian Tottrup | cto@dhigroup.com
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