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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 1. Introduction & Context

Scientific expertise on irrigated agriculture or hydrological modelling has achieved
advanced models with tested results. However, real connections between this

knowledge and its applications to the water end-users need a meeting point.
(Bastiaanssen et al., 2007)

Models, equations,
results, articles,
congress

Irrigation volumes,
water resources,
day-to-day data!!l!
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

QIRIUS

» 1. Introduction & Context

SIRIUS PROPOSES A
PARTICIPATORY PROCESS

Hi!, How can |
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

GIRIUS

» 1. Introduction & Context

SIRIUS: Sustainable Irrigation water management and River-basin

governance: Implementing User-driven Services

Efficient & effective
water resources governance
in water-scarce environments

SIRIUS project aims to optimize water
use in agriculture by developing satellite
assisted monitoring technologies and
sustainable irrigation practices

www.sirius-gmes.es
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

GIRIUS

» 1. Introduction & Context

SIRIUS Water Users.....

Farm Holding Water Users Associations River Basin Authorities
Fine-tune irrigation Monitor irrigation Hydrologic planning &

applications water consumption Drought management

..... Of SIRIUS Services

Farm Advisory Water Management Drought Management
Irrigation scheduling, Water exploitation planning, = Drought management &
efficiency monitoring monitoring and control decision-support

European Geosciences Union Vienna — Austria g}}
General Assembly 2013 07 - 12 April 2013 e

Jesus.Garrido@uclm.es




Bringing together hydrologic models and Earth Observation data with water users

IRIUS
through the WebGIS tool SPIDER in the context of the SIRIUS project. S '

» 2. SIRIUS Services: EO data

Couple NDVI & RGB time series as basic EO products

RGB time series evolution >
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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

®
» 2. SIRIUS Services: EO data

Couple NDVI & RGB time series as basic EO products
|—> Monitor crop development in time

I I iy
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

GIRIUS

» 2. SIRIUS Services: hydrologic models — HidroMORE | www.hidromore.es

@ A Computes spatially distributed the
h ' ro components of a soil water balance (SWB)
remote sensing driven in large areas at
m 0 re high spatial and temporal resolution
vV

Used to estimate crop evapotranspiration

El'lm_ ution P and irrigation (among others components
— ‘_” g of the SWB), by implementing the FAO56
== w *;,-_: — dual crop coefficient methodology (Allen

et al, 1998) assisted by satellite images
(Torres 2010; Sanchez et al, 2012)

Percolation Dri = Dri.1— (P — RO)i— Ii— CRi + ETci + DPi

“on satJrated Fone
Recharge

'] ETci = Kci- EToi = (Ksi - Kcbi + Kei) - EToi

-
BY
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Bringing together hydrologic models and Earth Observation data with water users S’iRIU e

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 2. SIRIUS Services: hydrologic models — HidroMORE
hidro

¢ Pixel as work unit
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Bringing together hydrologic models and Earth Observation data with water users

1RIUS
through the WebGIS tool SPIDER in the context of the SIRIUS project. SIBL:

» 2. SIRIUS Services: hydrologic models — HidroMORE

hidro
moyge
INPUTS

NDVI
time series

N RURIUNT

i d 4 4 4 d 4 B

Land Use
Map

Soil
Map

I

Climatic
Data

|
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J OUTPUTS
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 2. SIRIUS Services: hydrologic models — HidroMORE

hidro
maoye
OUTPUTS

S‘i_R IUS

MAPS of Soil Water Balance components

Temporally aggregated to desired frequency:
Day — Week - Month - Year
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Bringing together hydrologic models and Earth Observation data with water users SiRIUS

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 2. SIRIUS Services: hydrologic models — AQUATOOL| www.upv.es/aquatool

Is a Decision Support System (DSS) for
AQU ATOO L the management of the water resources

in a river basin which integrates in a

comprehensive way all relevant water

DSS SHELL FOR WATER elements and its interactions, in order

to provide different scenarios that

RESOURCES PLANNING incorporate water offers and demands.
AND MANAGEMENT

AQUATOOL model includes several
modules : water management, quality
modelling, environmental flows, etc.
The modules can be used all together or
separately, what provides big flexibility
to its users.

SIMRISK module is used in SIRIUS.
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 2. SIRIUS Services: hydrologic models — AQUATOOL

GIRIUS

N PN
1. General Description B °

. Topology (management scheme)
2. Calibration process

. River stretches

- Conductions

- Reservoirs, aquifers
3. Water Balances (each subsystem)

. Water demands

. River flows

. Pumps, springs e
4. Management priorities in

- Demands

. Intakes

 Adjusted in comparison with

historical management data.

5. Simulation
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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

. . l'llﬂll
» 2. SIRIUS Services: hydrologic models — AQUATOOL
Observed
SIMRISK Stochastic inflows of -
model for last months Multiple (e.g., 1,000)
. : scenarios of conditioned
eAssess the risk of inflows \(\ Hvdrological inf ~
eneration , hydrological inflows
drought e -
N | R R et S it -

e Anticipate (risk [ TWR system

perception) || |management Each hydrological

; simulation scenario is simulated

eTest the ; }

effectiveness of : = Statistical treatment

proposed : Storage In 2 of the results of the

reservoirs : . .
i ) multiple simulations
n1easuresforrwsk | aquifers p
reduction \_/////\\\
: | ~~
(proactive

approach).
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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 2. SIRIUS Services: hydrologic models — AQUATOOL

SIMRISK

Provides
different scenarios to

manage water resources
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Bringing together hydrologic models and Earth Observation data with water users

IRIUS
through the WebGIS tool SPIDER in the context of the SIRIUS project. SR

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

EO data

SPIDER
WebGlIS Tool

AQUATOOL scenarios on water manag

Probability of not exceeding the volume in reservoirs
Minimum pumping scenario leding the volume in reservoirs
i nari

REREEREREERE;
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Bringing together hydrologic models and Earth Observation data with water users iRIUS
through the WebGIS tool SPIDER in the context of the SIRIUS project. T——

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

Regional Meetings & Workshops with water users — Spanish Case.
S ] -
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Bringing together hydrologic models and Earth Observation data with water users

iRIUS
through the WebGIS tool SPIDER in the context of the SIRIUS project. E——

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

Regional Meetings & Workshops with water users — Spanish Case.
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Bringing together hydrologic models and Earth Observation data with water users
through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

QIRIUS

SPIDER WebGIS Tool — Viewer WWW.Sirius-gmes.es
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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

EO data —NDVI time series for crop monitoring
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Bringing together hydrologic models and Earth Observation data with water users S’iRIU s

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

HidroMORE — SWB components: ETo / ETc / Irrigation
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Bringing together hydrologic models and Earth Observation data with water users

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 3. SPIDER WebGIS Tool — EO data & Models to water end users

AQUATOOL - Reports : scenarios to manage water resources
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Bringing together hydrologic models and Earth Observation data with water users Siﬁlus

through the WebGIS tool SPIDER in the context of the SIRIUS project.

» 4. Conclusions

EO data & Hydrologic Models — SPIDER WebGIS Tool — Participatory Process

v’ There is a gap between scientific knowledge & water users

v  EO data & products from Hydrological models provide valuable information
on irrigated agriculture & drought management.

v SPIDER WebGIS tool puts in hands of water user scientific knowledge
v Meetings with water users provide realistic feed-backs on their necessities

v’ Without a Participatory Process on Decision Support Systems can not be
expected that water resources management and its tools will be accepted by

water users.
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