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EO4SD -> §ackgr6und

o Water plays an essential and crosscutting role in the
sustainable management of land use in particular in the context
of agriculture as 70% of freshwater is used for irrigation

e The successful and sustainable management
of water resources requires access to reliable data and
information on water related issues

= The main objective of the EO4SD initiative is to demonstrate the
benefit and utility of EO-based information in support
land and water resource management
In the context of international
development projects

and activities
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e To demonstrate how Earth Observation can support water resource
management, agriculture and international development assistance incl. the
monitoring and reporting requirements of the Sustainable Development Goals

Time Title Speaker

10.30 - 11.15 EO in support for project Christian Tgttrup, DHI GRAS
identification/preparation

11.15 - 12.00 Optimize agricultural water use efficiency Remco Dost, eLEAF

12.00 — 13.30 Lunch

13.30 - 14.15 Earth Observation for Integrated Water  Christian Tgttrup, DHI GRAS
Resource Management and SDG
monitoring

14.15 - 15.00 Monitoring and evaluation using Earth Remco Dost, eLEAF \
Observation

15:00 Wrap Up and Closing Paolo Manunta, ESA
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Progression ' {< esa

e Multi-scale/Multi-resolution applications

= Coarse-resolution/ Multi-factor
applications for project identification,
preparation —> fact finding, hot-spots
etc.

= High resolution applications in support
of Agriculture, IWRM and SDG
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Stakeholder issués

e Reliable and readily available information on the water cycle, related land
(cover/use) processes, climatic facts and socio-demographic developments
are fundamental for improving water policies, management and
governance effectively

e The lacking capacity to perform rapid assessments of water-relevant
issues and facts is identified as a critical gap for project interventions on
the ground:

= Interventions may often occur with out sufficient knowledge of the spatial
context i.e. where is the issues most apparent -> hot-spot identification

= Even when hot-spots are known availability of an unbiased screening tool can be
useful for closing out arguments

= Project justification may also be supported by assessing the potential for scaling
up
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EO demonstrations

e Provide information and analysis for identification, analysis and reporting of challenges and
facts from regional to national level

iTEigati_g n
suit"ab-i_l_ityj’
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= Objective

» To improve stakeholders' capacity to develop and manage irrigation
and to increase irrigated areas, including strengthening of IWRM in all
countries and the development of an integrated M&E system

» Information needs:

= (Irrigated) Crop mapping
and monitoring

= Surface Water Monitoring
= Trrigation management
= Groundwater potential

@

WORLD BANK GROUP
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Groundwater potential for irrigation

e Factors that affect the suitability of an area for
groundwater irrigation potential include biophysical
(e.g., climate, soil characteristics, land use type, and
topography) and socio-economic (e.g., market access
such as proximity to a road and population density]

e EO based composite mapping analysis GW potential
based on biophysical (P) and socio-economic (H) input
layers

GWP =Y wpP, +> wH,
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Hydrogeological potential . d= esa

o A very important determining
factor in groundwater Uil
[non-]_avallablllty is the P TRecharas
capacity of the subsurface, or potential (R)

the aquifers, to produce water

-— : —Rainfallamount
e Here, this is determined from a

_ _ — \Vegetation
combination of recharge __ Terrain slope
potential (R) and the inherent i

aquifer productivity (A) " productivity (A)

Aquifer type
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Recharge potential

Recharge factor, r Reclassification *

<100
100-249

e Recharge occurs in a distributed sense due to 500-999
direct infiltration from net rainfall and ovE 21300
influenced by vegetation cover, topography, 04049
and soil properties Stope (degrees) 2

Precipitation (mm/year)
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Legend

Recharge Potential
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Aquifer productivity

- Very High: >20 /s

- High: 5-201/s

- Moderate: 1-5 I/s

- Low-Moderate: 0.5-1 I/s
Low: 0.1-0.5 I/s

- Very Low: <0.11fs

British Geological Survey @ NERC 2011. All rights reserved.
Boundaries of surficial gealogy of Africa, courtesy of the ULS. Geological Survey.
Country boundaries sourced from ArcWorld & 1995-2011 ESRL All riahts Reserved

British Geological Survey
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Hydrogeological
potential

= Recharge

potential (R)

Rainfall amount
Vegetation
Terrain slope

p— thu ifer

productivity (A)

Legend

HydroGeoological Potential
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0
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Land suitability

Class

Class S1: Highly suitable
Class S2: Moderately suitable
Class S3: Marginally suitable

Class S4 (N1): Currently not suitable

0 100 200 300 400 500 km
N N .

Legend

Land suitability
B High
[] Moderate
[ ]Llow

B \Very low
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24 out 25 of SIIP -sites have a score of 1 and 2 i.e.

0 100 200 300 400 500 km
[ A T

~ very high to high potential

Legend

Groundwater Potential
B Very high
1 High
[ ] Moderate
[ Low
B Very low
1
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Roll-out results— with more factors {=esa

e Theoretical potential
-> Bio-physical factors only

=Practical potential
-> Include socio-demographic
factors as well

= Population distribution
= Infrastructure

= Conservation areas
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Groundwater potential - (tesa

S— N\~
A first line assessment tool for groundwater development =
20° q“ 10|°E 2Q°E @
Constraint (bare land, forest etc.)
| 0 250 500km
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Impacts and behefits

e Benefits

= A cost-effective first-line assessment tool to give decision makers
and practioners a good initial indicator of where to focus further
iInvestigations

e Impacts

= Serve as input for the political discourse on ground water
exploration

= Cells that show higher (Physical) Groundwater potential could be
potential areas where to focus the efforts on groundwater
development, and vice versa
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O NITaBle RUraT I nfrastructire and

Watershed Management Project (Lao PDR)

e Sustainable rural development is a major challenge for Lao PDR and
agriculture is expected to contribute substantially to economic growth
over the next decade

o Watershed health is critical for agricultural production

e Deforestation, Watershed degradation and effects of climate change
will lead to an increase in hydro-meteorological driven damage and
destruction

= Need for EO services to better understand the bio-physical risks and their
spatial distribution

-> The project needs to know which watersheds are prone to degradation and
where investments in PRI should be prioritized
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Integrated Climate and Watershed

Vulnerability Analysis

. Content

o Provide a large area climate and watershed vulnerability analysis to support planning and
prioritization of watershed development (e.g. irrigation) at the national/regional level

. Geographic coverage
o Northern and Central parts of Lao PDR

. Temporal resolution
o Most recent

. Spatial resolution
o Blend (30 m -> 5 km)
. Input (EO) data

o Multiple Earth Observation data sources providing information on rainfall, topography, land
cover and vegetation changes
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Rainfall
Soil map
Land cover Vegetation Index
Digital Elevation Model timeseries Rainfall timeseries
| ]
4 4 4
USLE Land trend modeller SPI/IDF
A 4 A 4 Y
Soil erosion risk Land use change Climate risk
Y
» Integration and Analysis |«
A 4

Identification of vulnerable watersheds
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Soil erosion

Land use/

Land cover Soil map Rainfall

Soil type

[e] g (K factor) (R factor)

(LS factor) (C factor)

UNIVERSAL SOIL LOSS
EQUATION (USLE) =
RxKxLSxC

Legend

Soil erosion potential

[ Very low
[ Low
[ ] Low to medium
[ ] Medium to high
[ High
B Very high
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MODIS NDVI time series analyses

Weighted mapping 2000-2017
-land clearance number (0.5)
-significant NDVI trend (0.25)
-Hansen tree loss map (0.25)
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Rainfall timeserie d:esa

o Identify watersheds susceptible to
extreme rainfall events e v =

8

53 8 8 8 8 8% 3 8 8

[=]
[}

Apr - un . - - .
(2016} (2017)

The Standardized Precipitation Index (SPI) is a
widely used index to characterize unusually wet
and dry conditions

Indicator: 6-month SPI

-status: count of dry/wet anomaly

-change: trend of annual dry/wet anomaly count
Weighted mapping from status (0.5) and
change (0.5)

Legend

Extreme rainfall events

[ Very low
[ Low
[ Low to medium
1 Medium to high
[ High
[ Very high
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Watershed vulnerability:
(soil erosion + vegetation change + rainfall extremes)

(S

{cesa

e First-line assessment
tool for obtaining a
national overview
and as an initial
indicator for
interventions and
investments in PRI
to improve agriculture
efficiency
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IFAD ° Vulnerability mapping of Cape
Verde in order to identify (i)
erosion risk areas; (ii) location
of drought prone areas and
(iii) their interaction with
extent of irrigation.

used to target
interventions by
identifying vulnerable
islands

2 out of 10 was selected
objective and

transparent decision
process!
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Flood & Drought.Management portal

e Supporting technical activities within flood and drought planning in transboundary
basins where base data is often lacking & @ o5 A
o e

L\II -------------

e Data availability is a key issue in planning
= Data availability is a key concern in many countries and basins
= Availability of a “basic” set of data for planning is critical
= Satellite data should be used to support available station data

Improved decision
making

Data Analysis Decision process
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How can Rel:mte sen'sing data be used?

Why use RS data? Why are RS data not used more often?

e Global or regional e Difficult to identify the data source to use
cOvEragc o Different providers and data locations

o Free data available « Strange data formats

v ﬁlnTeOSt available in real « Difficult to analyse and use the data

e Many data sets
available for the last 10

12 ekl
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Web portal enabiing access to basic'da‘ta set for

planning

Satellite data _
ESA piiii;ggjt& Seasonal forecast J
NASA Calculate indices NOAA
NOAA

= TR gL e Climate change
Al ML SR N B CORDEX

WEB based data portal - B
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Technical overview - Data d:esa

Settings

Personal information

Climate data:
«  TRMM, CHIRPS, CRU, GPM rainfall i |

Email |ozj@dhigroup.com |
» Temperature and PET Organiation [pH |
. Focus area | Volta v | Basemap | Google Roadmap
Forecast and climate change Favourite data
* Seasonal and 2-week forecast Rainfall (CHIRPS) :

™ Rainfall (CHIRPS)

« Climate change (CORDEX) = som

O Monthly mean
O Rainfall deviation (30 days)

Rainfall
™ Rainfall (TRMM)

- - -
Vegetation and soil moisture S i el
onthly mean
OsPI1 th
« NDVI
O SPI 6 month

C SOll Water Index QO Rainfall deviation (30 days)

Rainfall forecast
O Seasonal forecast
O Forecasted SPI 1 month (raw)

Lakes and reservoirs D ™
T Coar ctod SDLA1 +h
e JASON data
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Index
How are the current
values compared to the
historical values?

Expressed as a
deviation, anomaly,
percentile etc.

: A number of different ,
Satellite data indices are maintained. Classification

water association

c L““v
PAL |

tm ’It‘
o Wt

gef
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Summary

e Daily update of relevant
satellite based data sources

e Calculation of relevant
drought indices

e Indices available through
web based drought portal

e Identify location and
severity of drought hazard
based on drought indices
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Daily update
Download
QA

Daily update
Download on global scale
QA of data quality

—

Data processing
Calculate indices

QA and monitor process
Push to web-server

a
Select Status  GIS layers
)
Rainfall -
& Rainfall (TRM M) Chart
O Historical ensemble
O Menthly mean 1 &m 1 All
DO 5P1 1 monal
O 5P1 3 mon
O 5P1 & mona
O Rainfall deviation (30 days) 45.00
sl 4000
& Time seri et 3500
0 Tirme series (monthi hy)

uuuuuuuuu

mmmmmmmmm

Drought Portal

Rainfall (TRMM) - All focus area

—Valta
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e Open the Flood and Drought portal through:
www.flooddroughtmonitor.com and log in:

Username: fduserl, fduser?, ..., fduserlb
Password: dhigras

Flood and Drought Portal

D

v HOME

About the DataPortal

The Flood & Drought portal is developed as part of the
Flood and Drought Management Tools project. For more
information on the project please visit the project home
page at: http:/fdmt.iwlearn.org/en

The Flood & Drought portal provides access to a number
of apps supporting decision makers at basin and local
level. The aim is to support existing planning processes as
TDA/SAP and IWRM at basin scale and Water Safety
Planning at local scale through the technical apps. The
apps could be used individually or in connection.

Please visit the user guide for more indepth information
on the use of the apps and their intended support for the
different stages within basin and local level planning.
Knowledge portal with discussion forum and upcomming
online courses: Select the "Knowledge portal" in the ?
menu or use the link - KnowledgePortal

For video tutorials and overview: YouTube

For technical exercises (pdf files) : Dropbox

== For technical questions please contact:

Oluf Jessen (Project manager) or Bertrand Richaud

ISSUE ANALYSIS

Causal Chain analysis and
WRIAM. Understand and
prioritise the causes behind
issues,

FLOOD ASSESSMENT

Locate and identify hazards,
estimate impacts and provide
risk assessment.

WATER INDICATOR

Identify water related indicators
to support management and
decision-making.

o
e

BASIN PLANNING

Create and evaluate basin plans.
Linkage to water resource
model.
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DATA AND
INFORMATION

Access to near real-time data.
Flood and drought indices.
Climate forecast and climate
change data.

0

WATER SAFETY
PLANNING

Support water safety planning

DROUGHT ASSESSMENT

Locate and identify hazards,
estimate impacts and provide
risk assessment.

RDM TOOL

Robust Decision Making Tool

t Update: 2018-10-03

: fduser1

Workgroup:

CROP APPLICATION

Visualise crop calendar, estimate
crop water requirement and
crop yield.

REPORTING

User configured templates
providing linkage to overview
reports or bulletins. Specific
templates for TDA/SAP, IWRM [
and WSP,

European Space Agency




Select data to Status of Download GIS
be available available data layers for the basin

Data Data legend

# v DATA AND INFORMATION Wor Private  Areax:Volta 4 @ i
Data x | Analysis | Document 1 Rainfall ETRMMt #
(T e arers ) Mali
Rainfall (CHIRPS) Carsinds AU Niger
- 1 Bin n . "'-_-; Forrbanctou e o
Available O Rainfall [CHIRFS) _ i i T .
gy, Rainfall : Cogin g0 Dirs am
data & Rainfsll (TRMM) e - \ .
Vegetation Marn s
O MDVI{5600 m) ® [
: Oustam Fllogk
o n 1} g
3 e | - Niamey siad
B Time series p = = &
4 . A e
Data toois — . O Time series (monthly) z { =
O Table &, | Ban;akg'_ ¥

O Raster file

Area

| Subarea laver .
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inée wutan
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Select subarea
OOt
Spatial level {0 wnevota
wer Woita
Black Vaolta

; \ S T
i " o Kpdunasae,
) [
1 ':.'f | Il Jom

e
Nigeria

| (it 0 g
g 25 N Abuja-—

e [

uar_f. Céte d'lvoire
& Download e Chart 4

Wamussoukee
B F L

focrovia ;iberla'--.. \.} =~ A ) T
n 3 Cameroun -
Cameroon
Download data Plot data 3 barin
gDousle Gt 3
o Yaolngd

555A% 1827109 2005 2007 t 2009 2011 2013 2015 2017

Data availability Current time step
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Use case examplles - Myanmar . &

e Flood in Mon region, July 2017 e Drought in Magway region, 2014

Effective Flood Index (EFI)
Time series

2018-07-01 —> no-flood risk
2018-07-30 —> flood risk

Effective Drought Index (EDI)
Column chart

Subarea layer -> Magway
Chart

Zoom chart 2014

G T
s &€ R
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More information

http://eo4sd-water.net
Christian Tottrup | cto@dhigroup.com
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